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Description

TECHNICAL FIELD

[0001] This disclosure relates to the field of video coding technology, and more particularly, to a video coding method and
apparatus, a device, a system, and a storage medium.

BACKGROUND

[0002] Digital video technology can be applied to various video apparatuses, such as digital televisions, smart phones,
computers, electronic readers, or video players, etc. With development of video technology, the data amount in video data
is large. In order to facilitate transmission of video data, the video apparatus implements video compression technology, so
that video data can be transmitted or stored more efficiently.
[0003] There is temporal redundancy or spatial redundancy in a video, and redundancy in the video can be eliminated or
reduced through prediction, thereby improving compression efficiency. Currently, in order to improve prediction effect,
multiple prediction modes can be used to predict a current block. However, when predicting the current block by using
multiple prediction modes, more information needs to be transmitted in a bitstream, and as a result, an encoding cost will be
increased.

SUMMARY

[0004] Embodiments of the disclosure provide a video coding method and apparatus, a device, a system, and a storage
medium, which can reduce encoding cost.
[0005] In a first aspect, a video decoding method is provided in the disclosure. The method is applied to a decoder. The
method includes the following. A bitstream is decoded to determine a first combination, where the first combination
includes a first weight derivation mode and K first prediction modes, and K is a positive integer and K > 1. Prediction is
performed on a current-component block according to the first weight derivation mode and the K first prediction modes, to
obtain a prediction value of the current-component block, where the current-component block includes a second-
component block or a third-component block.
[0006] In a second aspect, a video encoding method is provided in embodiments of the disclosure. The method includes
the following. A first combination is determined, where the first combination includes a first weight derivation mode and K
first prediction modes, and K is a positive integer and K > 1. Prediction is performed on a current-component block
according to the first weight derivation mode and the K first prediction modes, to obtain a prediction value of the current-
component block, where the current-component block includes a second-component block or a third-component block.
[0007] In a third aspect, a video decoding apparatus is provided in the disclosure. The apparatus is configured to perform
the method described above in the first aspect or various implementations of the first aspect. Specifically, the apparatus
includes functional units for performing the method described above in the first aspect or various implementations of the
first aspect.
[0008] In a fourth aspect, a video encoding apparatus is provided in the disclosure. The apparatus configured to perform
the method described above in the second aspect or various implementations of the second aspect. Specifically, the
apparatus includes functional units for performing the method described above in the second aspect or various
implementations of the second aspect.
[0009] In a fifth aspect, a video decoder is provided. The video decoder includes a processor and a memory. The
memory is configured to store computer programs. The processor is configured to invoke and execute the computer
programs stored in the memory, so as to perform the method described above in the first aspect or various implementations
of the first aspect.
[0010] In a sixth aspect, a video encoder is provided. The video encoder includes a processor and a memory. The
memory is configured to store computer programs. The processor is configured to invoke and execute the computer
programs stored in the memory, so as to perform the method described above in the second aspect or various
implementations of the second aspect.
[0011] In a seventh aspect, a video coding system is provided. The video coding system includes a video encoder and a
video decoder. The video decoder is configured to perform the method described above in the first aspect or various
implementations of the first aspect, and the video encoder is configured to perform the method described above in the
second aspect or various implementations of the second aspect.
[0012] In an eighth aspect, a chip is provided. The chip is configured to implement the method described above in any
one of the first aspect to the second aspect or in various implementations of the first aspect and the second aspect.
Specifically, the chip includes a processor. The processor is configured to invoke and execute computer programs from a
memory, to cause a device equipped with the chip to perform the method described above in any one of the first aspect to
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the second aspect or in various implementations of the first aspect and the second aspect.
[0013] In a ninth aspect, a computer-readable storage medium is provided. The computer-readable storage medium is
configured to store computer programs which are operable with a computer to perform the method described above in any
one of the first aspect to the second aspect or in various implementations of the first aspect and the second aspect.
[0014] In a tenth aspect, a computer program product is provided. The computer program includes computer program
instructions which are operable with a computer to perform the method described above in any one of the first aspect to the
second aspect or in various implementations of the first aspect and the second aspect.
[0015] In an eleventh aspect, a computer program is provided. The computer program, when executed by a computer, is
operable with the computer to perform the method described above in any one of the first aspect to the second aspect or in
various implementations of the first aspect and the second aspect.
[0016] In a twelfth aspect, a bitstream is provided. The bitstream is generated based on the method described above in
the second aspect. Optionally, the bitstream includes a first index, where the first index indicates a first combination formed
by one weight derivation mode and K prediction modes, and K is a positive integer and K > 1.
[0017] Basedon the above technical solutions, in the disclosure, the first weight derivation mode and the Kfirst prediction
modes are taken as a combination, so that the first weight derivation mode and the K first prediction modes are indicated in
the form of a combination. In this way, there is no need to transmit separately syntax corresponding to the K first prediction
modes and syntax corresponding to the first weight derivation mode in a bitstream, which can save codewords, thereby
improving encoding efficiency. In addition, in embodiments of the disclosure, even if the current-component block
corresponds to multiple first-component CUs and prediction modes for the multiple first-component CUs are not
completely the same, the first weight derivation mode and the K first prediction modes in a first combination can still
be determined accurately, thereby realizing accurate prediction of the current-component block by using the first weight
derivation mode and the K first prediction modes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is a schematic block diagram of a video coding system according to embodiments of the disclosure.

FIG. 2 is a schematic block diagram of a video encoder according to embodiments of the disclosure.

FIG. 3 is a schematic block diagram of a video decoder according to embodiments of the disclosure.

FIG. 4 is a schematic diagram illustrating weight allocation.

FIG. 5 is a schematic diagram illustrating weight allocation.

FIG. 6A is a schematic diagram illustrating inter prediction.

FIG. 6B is a schematic diagram illustrating weighted inter prediction.

FIG. 7A is a schematic diagram illustrating intra prediction.

FIG. 7B is a schematic diagram illustrating intra prediction.

FIG. 8A to FIG. 8I each are a schematic diagram illustrating intra prediction.

FIG. 9 is a schematic diagram illustrating intra prediction modes.

FIG. 10 is a schematic diagram illustrating intra prediction modes.

FIG. 11 is a schematic diagram illustrating intra prediction modes.

FIG. 12 is a schematic diagram illustrating matrix-based intra prediction (MIP).

FIG. 13 is a diagram illustrating weighted prediction.

FIG. 14 is a schematic diagram illustrating matching of a first-component block.
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FIG. 15 is a schematic diagram illustrating principles of cross-component linear model (CCLM) prediction according to
embodiments of the disclosure.

FIG. 16 is a schematic flowchart of a video decoding method provided in an embodiment of the disclosure.

FIG. 17A to FIG. 17D each are a schematic diagram illustrating a manner for block partitioning.

FIG. 17E is a schematic diagram illustrating coding tree unit (CTU) partitioning.

FIG. 17F is a schematic diagram illustrating a manner for block partitioning of a luma component and a chroma
component according to embodiments of the disclosure.

FIG. 18 is a schematic diagram illustrating a current-component block and blocks at specific locations according to
embodiments of the disclosure.

FIG. 19A is a schematic diagram illustrating weight allocation.

FIG. 19B is another schematic diagram illustrating weight allocation.

FIG. 20 is a schematic flowchart of a video encoding method provided in an embodiment of the disclosure.

FIG. 21 is a schematic block diagram of a video decoding apparatus provided in an embodiment of the disclosure.

FIG. 22 is a schematic block diagram of a video encoding apparatus provided in an embodiment of the disclosure.

FIG. 23 is a schematic block diagram of an electronic device provided in embodiments of the disclosure.

FIG. 24 is a schematic block diagram of a video coding system provided in embodiments of the disclosure.

DETAILED DESCRIPTION

[0019] The disclosure can be applied to the field of picture coding, video coding, hardware video coding, dedicated
circuit video coding, real-time video coding, etc. For example, the solution in the disclosure can be incorporated into audio
video coding standards (AVS), such as H.264/audio video coding (AVC) standard, H.265/high efficiency video coding
(HEVC) standard, and H.266/versatile video coding (WC) standard. Alternatively, the solution in the disclosure can be
incorporated into other proprietary or industry standards, including ITU-TH.261, ISO/IECMPEG‑1Visual, ITU-TH.262 or
ISO/IECMPEG‑2Visual, ITU-TH.263, ISO/IECMPEG‑4Visual, ITU-TH.264 (also known as ISO/IECMPEG‑4AVC), in-
cluding scalable video coding (SVC) and multi-view video coding (MVC) extensions. It should be understood that the
techniques in the disclosure are not limited to any particular coding standard or technology.
[0020] For ease of understanding, a video coding system in embodiments of the disclosure is firstly introduced with
reference to FIG. 1.
[0021] FIG. 1 is a schematic block diagram of a video coding system according to embodiments of the disclosure. It
should be noted that FIG. 1 is only an example, and the video coding system in embodiments of the disclosure includes but
is not limited to that illustrated in FIG. 1. As illustrated in FIG. 1, the video coding system 100 includes an encoding device
110 and a decoding device 120. The encoding device is configured to encode (which can be understood as compress)
video data to generate a bitstream, and transmit the bitstream to the decoding device. The decoding device is configured to
decode the bitstream generated by the encoding device, to obtain decoded video data.
[0022] The encoding device 110 in embodiments of the disclosure can be understood as a device having a video
encoding function, and the decoding device 120 can be understood as a device having a video decoding function, that is,
the encoding device 110 and the decoding device 120 in embodiments of the disclosure include a wider range of devices,
including smartphones, desktop computers, mobile computing devices, notebook (such as laptop) computers, tablet
computers, set-top boxes, televisions, cameras, display devices, digital media players, video game consoles, vehicle-
mounted computers, and the like.
[0023] In some embodiments, the encoding device 110 can transmit encoded video data (such as bitstream) to the
decoding device 120 via a channel 130. The channel 130 can include one or more media and/or apparatuses capable of
transmitting the encoded video data from the encoding device 110 to the decoding device 120.
[0024] In an example, the channel 130 includes one or more communication media that enable the encoding device 110
to transmit the encoded video data directly to the decoding device 120 in real-time. In this example, the encoding device
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110 can modulate the encoded video data according to a communication standard and transmit the modulated video data
to the decoding device 120. The communication medium includes a wireless communication medium, such as a radio
frequency spectrum. Optionally, the communication medium can also include a wired communication medium, such as
one or more physical transmission lines.
[0025] In another example, the channel 130 includes a storage medium that can store video data encoded by the
encoding device 110. The storage medium includes a variety of local access data storage media, such as optical discs,
digital versatile discs (DVDs), flash memory, and the like. In this example, the decoding device 120 can obtain the encoded
video data from the storage medium.
[0026] In another example, the channel 130 can include a storage server that can store video data encoded by the
encoding device 110. In this example, the decoding device 120 can download the stored encoded video data from the
storage server. Optionally, the storage server can store the encoded video data and can transmit the encoded video data to
the decoding device 120. For example, the storage server can be a web server (e.g., for a website), a file transfer protocol
(FTP) server, and the like.
[0027] In some embodiments, the encoding device 110 includes a video encoder 112 and an output interface 113. The
output interface 113 can include a modulator/demodulator (modem) and/or a transmitter.
[0028] In some embodiments, the encoding device 110 can further include a video source 111 in addition to the video
encoder 112 and the input interface 113.
[0029] The video source 111 can include at least one of a video capture apparatus (for example, a video camera), a video
archive, a video input interface, or a computer graphics system, where the video input interface is configured to receive
video data from a video content provider, and the computer graphics system is configured to generate video data.
[0030] The video encoder 112 encodes the video data from the video source 111 to generate a bitstream. The video data
can include one or more pictures or a sequence of pictures. The bitstream contains encoding information of a picture or a
sequence of pictures. The encoding information can include encoded picture data and associated data. The associated
data can include a sequence parameter set (SPS), a picture parameter set (PPS), and other syntax structures. The SPS
can contain parameters applied to one or more sequences. The PPS can contain parameters applied to one or more
pictures. The syntax structure refers to a set of zero or multiple syntax elements arranged in a specified order in the
bitstream.
[0031] The video encoder 112 directly transmits the encoded video data to the decoding device 120 via the output
interface 113. The encoded video data can also be stored on a storage medium or a storage server for subsequent reading
by the decoding device 120.
[0032] In some embodiments, the decoding device 120 includes an input interface 121 and a video decoder 122.
[0033] In some embodiments, the decoding device 120 can further include a display device 123 in addition to the input
interface 121 and the video decoder 122.
[0034] The input interface 121 includes a receiver and/or a modem. The input interface 121 can receive encoded video
data via the channel 130.
[0035] The video decoder 122 is configured to decode the encoded video data to obtain decoded video data, and
transmit the decoded video data to the display device 123.
[0036] The display device 123 displays the decoded video data. The display device 123 can be integrated together with
the decoding device 120 or external to the decoding device 120. The display device 123 can include various display
devices, such as a liquid crystal display (LCD), a plasma display, an organic light emitting diode (OLED) display, or other
types of display devices.
[0037] In addition, FIG. 1 is only an example, and the technical solutions of embodiments of the disclosure are not limited
to FIG. 1. For example, the technology of the disclosure can also be applied to one-sided video encoding or one-sided
video decoding.
[0038] In the following, a video encoding framework in embodiments of the disclosure will be introduced.
[0039] FIG. 2 is a schematic block diagram of a video encoder 200 according to embodiments of the disclosure. It should
be understood that the video encoder 200 can be configured to perform lossy compression or lossless compression on a
picture. The lossless compression can be visually lossless compression or mathematically lossless compression.
[0040] The video encoder 200 can be applied to picture data in luma-chroma (YCbCr, YUV) format. For example, a YUV
ratio can be 4:2:0, 4:2:2, or 4:4:4, where Y represents luminance (Luma), Cb (U) represents blue chrominance, and Cr (V)
represents red chrominance. U and Vrepresent chrominance (Chroma) for describing colour and saturation. For example,
in terms of color format, 4:2:0 represents that every 4 pixels have 4 luma components and 2 chroma components
(YYYYCbCr), 4:2:2 represents that every 4 pixels have 4 luma components and 4 chroma components (YYYYCbCrCbCr),
and 4:4:4 represents full pixel display (YYYYCbCrCbCrCbCrCbCr).
[0041] For example, the video encoder 200 reads video data, and for each picture in the video data, partitions the picture
into several coding tree units (CTU). In some examples, the CTU can be called "tree block", "largest coding unit" (LCU), or
"coding tree block" (CTB). Each CTU can be associated with a pixel block of the same size as the CTU within the picture.
Each pixel can correspond to one luminance (luma) sample and two chrominance (chroma) samples. Thus, each CTU can
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be associated with one luma sample block and two chroma sample blocks. The CTU can have a size of 128×128, 64×64,
32×32, and so on. The CTU can be further partitioned into several coding units (CUs) for coding. The CU can be a
rectangular block or a square block. The CU can be further partitioned into a prediction unit (PU) and a transform unit (TU),
so that coding, prediction, and transformation are separated, which is more conducive to flexibility in processing. In an
example, the CTU is partitioned into CUs in a quadtree manner, and the CU is partitioned into TUs and PUs in a quadtree
manner.
[0042] The video encoder and video decoder can support various PU sizes. Assuming that a size of a specific CU is
2N×2N, the video encoder and video decoder can support PUs of 2N×2N or N×N for intra prediction, and support
symmetric PUs of 2N×2N, 2N×N, N×2N, N×N, or similar size for inter prediction; and the video encoder and video
decoder can also support asymmetric PUs of 2N×nU, 2N×nD, nL×2N, or nR×2N for inter prediction.
[0043] In some embodiments, as illustrated in FIG. 2, the video encoder 200 can include a prediction unit 210, a residual
unit 220, a transform/quantization unit 230, an inverse transform/quantization unit 240, a reconstruction unit 250, an in-
loop filtering unit 260, a decoded picture buffer 270, and an entropy coding unit 280. It should be noted that the video
encoder 200 can include more, fewer, or different functional components.
[0044] Optionally, in the disclosure, a current block can be referred to as a current CU or a current PU. A prediction block
can be referred to as a prediction picture block or a picture prediction block. A reconstructed picture block can be referred to
as a reconstructed block or a picture reconstructed block.
[0045] In some embodiments, the prediction unit 210 includes an inter prediction unit 211 and an intra prediction unit
212. Since there is a strong correlation between neighbouring samples in a video picture, intra prediction is used in the
video coding technology to eliminate spatial redundancy between neighbouring samples. Since there is a strong similarity
between neighbouring pictures in a video, inter prediction is used in the video coding technology to eliminate temporal
redundancy between neighbouring pictures, thereby improving encoding efficiency.
[0046] The inter prediction unit 211 can be used for inter prediction. The inter prediction can include motion estimation
and motion compensation. In inter prediction, reference can be made to picture information of different pictures. In inter
prediction, motion information is used to find a reference block from a reference picture, and a prediction block is generated
according to the reference block to eliminate temporal redundancy. A frame used for inter prediction can be a P frame
and/or a B frame, where P frame refers to a forward prediction frame, and B frame refers to bidirectional prediction frame. In
inter prediction, the motion information is used to find a reference block from a reference picture, and a prediction block is
generated according to the reference block. The motion information includes a reference picture list containing the
reference picture, a reference picture index, and a motion vector. The motion vector can be an integer-sample motion
vector or a fractional-sample motion vector. If the motion vector is the fractional-sample motion vector, interpolation
filtering on the reference picture is required to generate a required fractional-sample block. Here, an integer-sample block
or fractional-sample block found in the reference picture according to the motion vector is called a reference block. In some
technologies, the reference block can be used directly as a prediction block, and in some technologies, the prediction block
will be generated based on the reference block. Generating the prediction block based on the reference block can also be
understood as taking the reference block as a prediction block and then processing to generate a new prediction block
based on the prediction block.
[0047] The intra prediction unit 212 is configured to predict sample information of the current picture block only with
reference to information of the same picture, so as to eliminate spatial redundancy. A frame used for intra prediction can be
an I frame.
[0048] There are multiple prediction modes for intra prediction. Taking the international digital video coding standard H
series as an example, there are 8 angular prediction modes and 1 non-angular prediction mode in H.264/AVC standard,
which are extended to 33 angular prediction modes and 2 non-angular prediction modes in H.265/HEVC. The intra
prediction mode used in HEVC includes a planar mode, direct current (DC), and 33 angular modes, and there are 35
prediction modes in total. The intra prediction mode used in VVC includes planar, DC, and 65 angular modes, and there are
67 prediction modes in total.
[0049] It should be noted that with increase of the number of angular modes, intra prediction will be more accurate, which
will be more in line with demand for development of high-definition and ultra-high-definition digital video.
[0050] The residual unit 220 can generate a residual block of the CU based on a sample block of the CU and a prediction
block of a PU of the CU. For example, the residual unit 220 can generate the residual block of the CU such that each sample
in the residual block has a value equal to a difference between a sample in the sample block of the CU and a corresponding
sample in the prediction block of the PU of the CU.
[0051] The transform/quantization unit 230 can quantize a transform coefficient. The transform/quantization unit 230
can quantize a transform coefficient associated with a TU of a CU based on a quantization parameter (QP) value
associated with the CU. The video encoder 200 can adjust the degree of quantization applied to a transform coefficient
associated with the CU by adjusting the QP value associated with the CU.
[0052] The inverse transform/quantization unit 240 can perform inverse quantization and inverse transform respectively
on the quantized transform coefficient, to reconstruct a residual block according to the quantized transform coefficient.
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[0053] The reconstruction unit 250 can add samples in the reconstructed residual block to corresponding samples in one
or more prediction blocks generated by the prediction unit 210, to generate a reconstructed picture block associated with
the TU. By reconstructing sample blocks of each TU of the CU in this way, the video encoder 200 can reconstruct the
sample block of the CU.
[0054] The in-loop filtering unit 260 is configured to process an inverse-transformed and inverse-quantized sample,
compensate distorted information, and provide a better reference for subsequent sample encoding. For example, the in-
loop filtering unit 260 can perform deblocking filtering operations to reduce blocking artifacts of the sample block
associated with the CU.
[0055] In some embodiments, the in-loop filtering unit 260 includes a deblocking filtering unit and a sample adaptive
offset/adaptive loop filtering (SAO/ALF) unit, where the deblocking filtering unit is configured for deblocking, and the
SAO/ALF unit is configured to remove a ringing effect.
[0056] The decoded picture buffer 270 can store reconstructed sample blocks. The inter prediction unit 211 can use
reference pictures including reconstructed sample blocks to perform inter prediction on PUs of other pictures. In addition,
the intra prediction unit 212 can use the reconstructed sample blocks in the decoded picture buffer 270 to perform intra
prediction on other PUs in the same picture as the CU.
[0057] The entropy coding unit 280 can receive the quantized transform coefficient from the transform/quantization unit
230. The entropy coding unit 280 can perform one or more entropy coding operations on the quantized transform
coefficient to generate entropy coded data.
[0058] FIG. 3 is a schematic block diagram of a video decoder according to embodiments of the disclosure.
[0059] As illustrated in FIG. 3, the video decoder 300 includes an entropy decoding unit 310, a prediction unit 320, an
inverse quantization/transform unit 330, a reconstructionunit 340, an in-loop filtering unit 350, and a decoded picturebuffer
360. It should be noted that the video decoder 300 can include more, fewer, or different functional components.
[0060] The video decoder 300 can receive a bitstream. The entropy decoding unit 310 can parse the bitstream to extract
syntax elements from the bitstream. As part of parsing the bitstream, the entropy decoding unit 310 can parse entropy-
coded syntax elements in the bitstream. The prediction unit 320, the inverse quantization/transform unit 330, the
reconstruction unit 340, and the in-loop filtering unit 350 can decode video data according to the syntax elements
extracted from the bitstream, that is, generate decoded video data.
[0061] In some embodiments, the prediction unit 320 includes an intra prediction unit 322 and an inter prediction unit
321.
[0062] The intra prediction unit 322 can perform intra prediction to generate a prediction block of a PU. The intra
prediction unit 322 can use an intra-prediction mode to generate a prediction block of the PU based on a sample block of
spatially neighbouring PUs. The intra prediction unit 322 can also determine an intra prediction mode of the PU from one or
more syntax elements parsed from the bitstream.
[0063] The inter prediction unit 321 can construct a first reference picture list (list 0) and a second reference picture list
(list 1) according to the syntax elements parsed from the bitstream. In addition, the entropy decoding unit 310 can parse
motion information of the PU if the PU is encoded by using inter prediction. The inter prediction unit 321 can determine one
or more reference blocks of the PU according to the motion information of the PU. The inter prediction unit 321 can
generate a prediction block of the PU based on one or more reference blocks of the PU.
[0064] The inverse quantization/transform unit 330 can perform inverse quantization on (that is, dequantize) a transform
coefficient associated with a TU. The inverse quantization/transform unit 330 can use a QP value associated with a CU of
the TU to determine the degree of quantization.
[0065] After inverse quantization of the transform coefficient, the inverse quantization/transform unit 330 can perform
one or more inverse transformations on the inverse-quantized transform coefficient in order to generate a residual block
associated with the TU.
[0066] The reconstruction unit 340 uses the residual block associated with the TU of the CU and the prediction block of
the PU of the CU to reconstruct a sample block of the CU. For example, the reconstruction unit 340 can add samples in the
residual block to corresponding samples in the prediction block to reconstruct the sample block of the CU to obtain the
reconstructed picture block.
[0067] The in-loop filtering unit 350 can perform deblocking filtering to reduce blocking artifacts of the sample block
associated with the CU.
[0068] The video decoder 300 can store the reconstructed picture of the CU in the decoded picture buffer 360. The video
decoder 300 can use the reconstructed picture in the decoded picture buffer 360 as a reference picture for subsequent
prediction, or transmit the reconstructed picture to a display device for display.
[0069] A basic process of video coding is as follows. At an encoding end, a picture is partitioned into blocks, and for a
current block, the prediction unit 210 performs intra prediction or inter prediction to generate a prediction block of the
current block. The residual unit 220 can calculate a residual block based on the prediction block and an original block of the
current block, that is, a difference between the prediction block and the original block of the current block, where the
residual block can also be referred to as residual information. The residual block can be transformed and quantized by the
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transform/quantization unit 230 to remove information that is not sensitive to human eyes, so as to eliminate visual
redundancy. Optionally, the residual block before being transformed and quantized by the transform/quantization unit 230
can be called a time-domain residual block, and the time-domain residual block after being transformed and quantized by
the transform/quantization unit 230 can be called a frequency residual block or a frequency-domain residual block. The
entropy coding unit 280 receives the quantized transformation coefficient output by the transform/quantization unit 230,
and can perform entropy coding on the quantized transformation coefficient to output a bitstream. For example, the entropy
coding unit 280 can eliminate character redundancy according to a target context model and probability information of a
binary bitstream.
[0070] At a decoding end, the entropy decoding unit 310 can parse the bitstream to obtain prediction information, a
quantization coefficient matrix, etc. of the current block, and the prediction unit 320 performs intra prediction or inter
prediction on the current block based on the prediction information to generate a prediction block of the current block. The
inverse quantization/transform unit 330 uses the quantization coefficient matrix obtained from the bitstream to perform
inverse quantization and inverse transformation on the quantization coefficient matrix to obtain a residual block. The
reconstruction unit 340 adds the prediction block and the residual block to obtain a reconstructed block. The reconstructed
blocks form a reconstructed picture. The in-loop filtering unit 350 performs in-loop filtering on the reconstructed picture on a
picture basis or on a block basis to obtain a decoded picture. Similar operations are also required at the encoding end for
obtaining the decoded picture. The decoded picture can also be referred to as a reconstructed picture, and the
reconstructed picture can be a reference picture of a subsequent picture for inter prediction.
[0071] It should be noted that block partition information as well as mode information or parameter information for
prediction, transformation, quantization, entropy coding, and in-loop filtering, etc. determined by the encoding end is
carried in the bitstream when necessary. At the decoding end, the bitstream parsed and existing information is analyzed to
determine the block partition information as well as the mode information or the parameter information for prediction,
transformation, quantization, entropycoding, in-loop filtering, etc. that is the same as such information at theencoding end,
so as to ensure the decoded picture obtained at the encoding end is the same as the decoded picture obtained at the
decoding end.
[0072] The above is the basic process of a video coder under a block-based hybrid coding framework. With development
of technology, some modules or steps of the framework or process can be optimized. The disclosure is applicable to the
basic process of the video coder under the block-based hybrid coding framework, but is not limited to the framework and
process.
[0073] In some embodiments, the current block can be a current CU or a current PU, etc. Due to requirements of parallel
processing, a picture can be partitioned into slices, etc. Slices in the same picture can be processed in parallel, that is, there
is no data dependency between the slices. The term "frame" is a common expression. It can be generally understood that a
frame is a picture. In the disclosure, the frame can also be replaced with a picture or a slice, etc.
[0074] In the video coding standard VVC currently under development, there is an inter prediction mode called
geometric partitioning mode (GPM). In the video coding standard AVS currently under development, there is an inter
prediction mode called angular weighted prediction (AWP) mode. Although these two modes have different names and
implementation details, they share common principles.
[0075] It should be noted that in traditional unidirectional prediction, only one reference block with the same size as the
current block is searched for, while in traditional bidirectional prediction, two reference blocks with the same size as the
current block are used, where a sample value of each sample in a prediction block is an average of samples at
corresponding positions in the two reference blocks, that is, all samples in each reference block account for 50%.
Bidirectional weighted prediction allows proportions of the two reference blocks to be different, such as 75% for all samples
in a 1st reference block and 25% for all samples in a 2nd reference block, but proportions of all samples in the same
reference block are the same, but proportions of all samples in the same reference block are the same. Other optimization
methods, such as decoder-side motion vector refinement (DMVR) technology, bi-directional optical flow (BIO), etc., may
cause some changes in reference samples or prediction samples, which is however not related to the foregoing principles.
BIO can also be abbreviated as BDOF. In GPM or AWP, two reference blocks with the same size as the current block are
also used. However, in some sample positions, 100% of sample values at corresponding positions in the 1st reference
block are used; in some sample positions, 100% of sample values at corresponding positions in the 2nd reference block are
used; and in a boundary area (or referred to as blending area), sample values at corresponding positions in these two
reference blocks are used according to a certain proportion. Weights of the boundary area are also transitioned gradually.
The allocation of these weights is determined according to a mode in GPM or AWP, and the weight of each sample position
is determined according to the mode in GPM or AWP. In some cases, for example, if the size of a block is very small, in some
modes in GPM or AWP, it may be impossible to ensure that at some sample positions, 100% of sample values at
corresponding positions in the 1st reference block are used; and at some sample positions, 100% of sample values at
corresponding positions in the 2nd reference block are used. It can also be considered that in GPM or AWP, two reference
blocks with different sizes from the current block are used, that is, a required part of each reference block is taken as a
reference block, in other words, a part with non-zero weights is taken as the reference block, while a part with zero weights
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is removed, which is specific implementation related and is not the focus of discussion of the disclosure.
[0076] Exemplarily, FIG. 4 is a schematic diagram illustrating weight allocation. FIG. 4 is a schematic diagram illustrating
weight allocation for multiple partitioning modes of GPM on a 64x64 current block provided in embodiments of the
disclosure, where GPM has 64 partitioning modes. FIG. 5 is a schematic diagram illustrating weight allocation. FIG. 5 is a
schematic diagram illustrating weight allocation for multiple partitioning modes of AWP on a 64x64 current block provided
in embodiments of the disclosure, where AWP has 56 partitioning modes. In each of FIG. 4 and FIG. 5, for each partitioning
mode, a black area represents a weight of 0% for corresponding positions in the 1st reference block, while a white area
represents a weight of 100% for corresponding positions in the 1st reference block, a grey area represents a weight greater
than 0% and less than 100%, represented by a colour depth, for corresponding positions in the 1st reference block, and a
weight for a corresponding position in the 2nd reference block is 100% minus a weight for a corresponding position in the 1st

reference block.
[0077] GPM and AWP differ in method for weight derivation. For GPM, an angle and an offset are determined according
to each mode, and then a weight matrix for each mode is calculated. For AWP, a one-dimensional weight line is firstly
defined, and then a method similar to intra angular prediction is used to fill an entire matrix with the one-dimensional weight
line.
[0078] It should be noted that in earlier coding technologies, only rectangular partitioning was available, no matter
whether it is for CU partitioning, PU partitioning, or TU partitioning. However, with GPM or AWP, the effect of non-
rectangular partitioning for prediction is achieved without partitioning. In GPM and AWP, a weight mask for two reference
blocks is used, namely the weight map as described above. From the mask, weights of the two reference blocks for
generating the prediction block are determined. It can be simply understood as that some positions in the prediction block
come from the 1st reference block and some positions come from the 2nd reference block, and a blending area is obtained
by weighting corresponding positions in the two reference blocks, which allows a smoother transition. In GPM and AWP,
the current block are not partitioned into two CUs or PUs according to a partition line. Therefore, after prediction, the current
block is processed as a whole during transformation, quantization, inverse transformation, and inverse quantization of
residuals.
[0079] In GPM, a weight matrix is used to simulate geometric shape partitioning, or more precisely, simulate partitioning
of prediction. To implement GPM, in addition to the weight matrix, two prediction values are also needed, each determined
by one unidirectional motion information. These two unidirectional motion information come from a motion information
candidate list, such as a merge motion information candidate list (mergeCandList). In GPM, two indices are used in a
bitstream to determine the two unidirectional motion information from mergeCandList.
[0080] In inter prediction, motion information is used to represent "motion". Basic motion information includes reference
frame (or called reference picture) information and motion vector (MV) information. In common bidirectional prediction,
prediction is performed on a current block by using two reference blocks. The two reference blocks can be a forward
reference block and a backward reference block. Optionally, the two reference blocks are allowed to be both forward or
both backward. Forward means that a moment corresponding to the reference picture is before a current picture, and
backward means that the moment corresponding to the reference picture is after the current picture. In other words,
forward means that a position of the reference picture in a video is before the current picture, and backward means that the
position of the reference picture in the video is after the current picture. In other words, forward means that a picture order
count (POC) of the reference picture is less than a POC of the current picture, and backward means that the POC of the
reference picture is greater than the POCof the currentpicture. Inorder to use bidirectional prediction, it is necessary tofind
two reference blocks, and accordingly, two groups of reference picture information and motion vector information are
needed. Each of the two groups can be understood as one unidirectional motion information, and one bidirectional motion
information can be obtained by combining the two groups. During implementation, the unidirectional motion information
and the bidirectional motion information may use the same data structure, but the two groups of reference picture
information and motion vector information in the bidirectional motion information are both valid, while one of the two groups
of reference picture information and motion vector information in the unidirectional motion information is invalid.
[0081] In some embodiments, two reference picture lists are supported, and are denoted as RPLO, RPL1, where RPL is
an abbreviation for reference picture list. In some embodiments, only RPLO can be applied to a P slice, and both RPLO and
RPL1 can be applied to a B slice. For a slice, each reference picture list has several reference pictures, and a coder finds a
certain reference picture according to a reference picture index. In some embodiments, the motion information is
represented by a reference picture index and a motion vector. For example, for the bidirectional motion information
described above, a reference picture index refIdxL0 corresponding to RPLO, a motion vector mvL0 corresponding to
RPLO, a reference picture index refldxL1 corresponding to RPL1, and a motion vector mvL0 corresponding to RPL1 are
used. Here, the reference picture index corresponding to RPLO and the reference picture index corresponding to RPL1
can be understood as the reference picture information described above. In some embodiments, two flag bits are used to
indicate whether to use motion information corresponding to RPLO and whether to use motion information corresponding
to RPLO respectively, and are denoted as predFlagL0 and predFlagL1 respectively, which can also mean that predFlagL0
and predFlagL1 indicate whether the unidirectional motion information is "valid". Although such data structure of the
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motion information is not explicitly indicated, the motion information is indicated by using a reference picture index, a
motion vector, and a flag bit indicating validity corresponding to each RPL. In some standard texts, the term "motion vector"
is used rather than "motion information", and it can also be considered that the reference picture index and the flag
indicating whether to use corresponding motion information are associated with the motion vector. In the disclosure,
"motion information" is still used for the convenience of illustration, but it should be understood that "motion vector" can also
be used for illustration.
[0082] Motion information applied to the current block can be stored, and motion information of previously coded blocks
such as neighbouring blocks can be applied to subsequent coding blocks of the current picture based on a positional
relationship. This utilizes spatial correlation, so this kind of coded motion information is called spatial motion information.
Motion information applied to each block of the current picture can be stored, and motion information of previously coded
picture can be applied to subsequent coding pictures based on a reference relationship. This utilizes temporal correlation,
so this kind of motion information of coded picture is called temporal motion information. The motion information applied to
each block in the current picture is usually stored in the following manner: a fixed-size matrix such as a 4x4 matrix is usually
taken as a minimum unit, and each minimum unit stores a set of motion information separately. In this way, when coding
each block, a minimum unit(s) corresponding to a position of the block can store motion information of the block. As such,
when spatial motion information or temporal motion information is used, motion information corresponding to a position
can be directly found according to the position. For example, if traditional unidirectional prediction is applied to a 16x16
block, all 4x4 minimum units corresponding to the block will store motion information of this unidirectional prediction. If
GPM or AWP is applied to a block, all minimum units corresponding to the block will store motion information determined
according to the mode of GPM or AWP, 1st motion information, 2nd motion information, and a position of eachminimum unit.
In one manner, if all 4x4 samples corresponding to a minimum unit come from the 1st motion information, the minimum unit
stores the 1st motion information. If all 4x4 samplescorresponding to a minimum unit come from the 2nd motion information,
the minimum unit stores the 2nd motion information. If all 4x4 samples corresponding to a minimum unit come from both the
1st motion information and the 2nd motion information, in AWP, one of the 1st motion information and the 2nd motion
information will be chosen and stored; and in GPM, two motion information will be combined as bidirectional motion
information for storage if the two motion information correspond to different RPLs, and otherwise, only the 2nd motion
information will be stored.
[0083] Optionally, the aforementioned mergeCandList is constructed based on spatial motion information, temporal
motion information, history-based motion information, and some other motion information. Exemplarily, for the merge-
CandList, positions 1 to 5 in FIG. 6A are used to derive the spatial motion information, and position 6 or 7 in FIG. 6A is used
to derive the temporal motion information. For the history-based motion information, motion information of each block is
added to a first-in-first-out list when coding the block, and the addition process may require some checks, such as whether
the motion information duplicates existing motion information in the list. In this way, reference may be made the motion
information in the history-based list when coding the current block.
[0084] In some embodiments, the syntax description for GPM is that as illustrated in Table 1.
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[0085] As illustrated in Table 1, in a merge mode, if regular_merge_flag is not equal to 1, either combined inter-intra
prediction (CIIP) or GPM can be applied to the current block. If CIIP is not applied to the current block, then GPM will be
applied, as indicated by the syntax "if( !ciip_flag[x0][y0] )" in Table 1.
[0086] As illustrated in the above Table 1, in GPM, transmission of three information in a bitstream, namely mer-
ge_gpm_partition_idx, merge_gpm_idx0, and merge_gpm_idx1, is required. x0 and y0 are used to determine coordinates
(x0, y0) of a top-left luma sample of the current block relative to a top-left luma sample of the picture. merge_gpm_parti-
tion_idx is used to determine a partitioning shape of GPM, which is a "simulated partitioning" as described above.
merge_gpm_partition_idx represents a weight matrix derivation mode or an index of the weight matrix derivation mode in
the disclosure, or referred to as a weight derivation mode or an index of the weight derivation mode. merge_gpm_idx0
represents a 1st merge candidate index, and the first merge candidate index is used for determining first motion
information, or referred to as a first merge candidate, according to mergeCandList. merge_gpm_idx 1 represents a
2nd merge candidate index, and the second merge candidate index is used for determining second motion information, or
called a second merge candidate, according to mergeCandList. merge_gpm_idx1 needs to be decoded only when
MaxNumGpmMergeCand > 2, i. e. the length of the candidate list is greater than 2; otherwise, merge_gpm_idx1 can be
determined directly.
[0087] In some embodiments, a decoding process of GPM includes the following steps.
[0088] Information input for the decoding process includes: coordinates (xCb, yCb) of a top-left luma location of the
current block relative to a top-left luma location of the picture, a width (cbWidth) of a luma component of the current block, a
height (cbHeight) of a luma component of the current block, luma motion vectors mvA and mvB in 1/16 fractional-sample
accuracy, chroma motion vectors mvCA and mvCB, reference picture indices refldxA and refldxB, and prediction list flags
predListFlagA and predListFlagB.
[0089] Exemplarily, the motion information can be represented by a combination of motion vectors, reference picture
indices, and prediction list flags. In VVC, two reference picture lists are supported, each of which can have multiple
reference pictures. In unidirectional prediction, only one reference block in one reference picture in one reference picture
list is used for reference, while in bidirectional prediction, two reference blocks each in one reference picture in one of the
two reference picture lists are used for reference. In GPM in VVC, two unidirectional predictions are used. In mvA and mvB,
mvCA and mvCB, refldxA and refldxB, predListFlagA and predListFlagB, "A" can be understood as a 1st prediction mode,
and "B" can be understood as a 2nd prediction mode. Here, "X" is used to represent "A" or "B", so that predListFlagX
indicates whether a 1st reference picture list or a 2nd reference picture list is applied to X, refldxX indicates a reference
picture index in the reference picture list applied to X, mvX indicates a luma motion vector applied to X, and mvCX indicates
a chroma motion vector applied to X. It should be noted that, in VVC, the motion information described in the disclosure can
be considered as represented by a combination of motion vectors, reference picture indices, and prediction list flags.
[0090] Information output for the decoding process includes: an (cbWidth)x(cbHeight) array predSamplesL of luma
prediction samples; an (cbWidth / SubWidthC)x(cbHeight / SubHeightC) array of chroma prediction samples for the
component Cb, if necessary; and an (cbWidth / SubWidthC)x(cbHeight / SubHeightC) array of chroma prediction samples
for the component Cr, if necessary.
[0091] Exemplarily, the luma component is taken as an example. The processing of the chroma component is similar to
that of the luma component.
[0092] Let each of predSamplesLAL and predSamplesLBL have a size of (cbWidth)×(cbHeight), which are prediction
sample arrays obtained based on two prediction modes. predSamplesL is derived as follows. predSamplesLAL and
predSamplesLBL are determined separately according to the luma motion vectors mvA and mvB, the chroma motion
vectors mvCA and mvCB, the reference picture indices refldxA and refldxB, and the prediction list flags predListFlagA and
predListFlagB. In other words, prediction is performed according to motion information of the two prediction modes, and
the detailed process thereof is not described herein. Generally, GPM is a merge mode, so that both of the two prediction
modes of GPM can be considered as merge modes.
[0093] According to merge_gpm_partition_idx[xCb][yCb], a partition angle index variable angleldx and a distance index
variable distanceldx of GPM are determined based on Table 2.

Table 2 - Correspondence among angleldx, distanceldx, and merge_gpm_partition_idx

merge_gpm_partition_idx 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

angleldx 0 0 2 2 2 2 3 3 3 3 4 4 4 4 5 5

distanceIdx 1 3 0 1 2 3 0 1 2 3 0 1 2 3 0 1

merge_gpm_partition_idx 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

angleIdx 5 5 8 8 11 11 11 11 12 12 12 12 13 13 13 13

distanceIdx 2 3 1 3 0 1 2 3 0 1 2 3 0 1 2 3
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(continued)

merge_gpm_partition_idx 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

angleIdx 14 14 14 14 16 16 18 18 18 19 19 19 20 20 20 21

distanceIdx 0 1 2 3 1 3 1 2 3 1 2 3 1 2 3 1

merge_gpm_partition_idx 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

angleIdx 21 21 24 24 27 27 27 28 28 28 29 29 29 30 30 30

distanceIdx 2 3 1 3 1 2 3 1 2 3 1 2 3 1 2 3

[0094] It should be noted that, GPM can be applied to each of the three components (Y, Cb, Cr). Therefore, in some
standard texts, the process of generating a GPM prediction sample array for one component is encapsulated in a sub-
process called "weighted sample prediction process for GPM". This sub-process is invoked for all the three components,
with different parameters for each component. Here, the luma component is taken as an example. A prediction array for a
current luma block, predSamplesL[xL][yL] (where xL = 0..cbWidth‑1, yL = 0..cbHeight‑1), is derived from the weighted
sample prediction process for GPM. nCbW is set to cbWidth, and nCbH is set to cbHeight. The prediction sample arrays
predSamplesLAL and predSamplesLBL generated by applying the two prediction modes, as well as angleldx and
distanceldx, are used as inputs.
[0095] In some embodiments, the weighted sample prediction and derivation process for GPM includes the following
steps.
[0096] Inputs to this process are: a width nCbW of the current block, a height nCbH of the current block, two
(nCbW)×(nCbH) prediction sample arrays predSamplesLA and predSamplesLB, a partition angle index variable angleldx
of GPM, a distance index variable distanceldx of GPM, and a component index variable cIdx. Here, a luma component is
taken as an example, so that cldx = 0, which indicates the luma component.
[0097] Output of this process is the (nCbW)×(nCbH) array pbSamples of prediction sample values of GPM.
[0098] Exemplarily, variables nW, nH, shift1, offset1, displacementX, displacementY, partFlip, and shiftHor are derived
as follows:

where BitDepth represents a coding bit depth;

shiftHor = ( angleldx % 16 == 8 || (angleldx % 16 != 0 && nH >= nW)) ? 0 : 1.

[0099] Variables offsetX and offsetY are derived as follows:
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[0100] Variables xL and yL are derived as follows:

[0101] Variable wValue specifying a weight of a prediction sample at a current location is derived as follows, where
wValue is a weight of a predicted sample predSamplesLA[x][y] at (x, y) in a prediction array for the first prediction mode,
and (8 - wValue) is a weight of a predicted sample predSamplesLB[x][y] at (x, y) in the prediction array for the first prediction
mode.
[0102] The distance matrix disLut is determined according to Table 3.

Table 3

idx 0 2 3 4 5 6 8 10 11 12 13 14

disLut[idx] 8 8 8 4 4 2 0 ‑2 ‑4 ‑4 ‑8 ‑8

idx 16 18 19 20 21 22 24 26 27 28 29 30

disLut[idx] ‑8 ‑8 ‑8 ‑4 ‑4 ‑2 0 2 4 4 8 8

weightldx = (((xL + offsetX ) << 1 ) + 1 ) * disLut[ displacementX ] + (((yL + offsetY) << 1 ) + 1 ) * disLut[ displace-
mentY ],

[0103] The prediction sample values pbSamples[ x ][ y ] are derived as follows:

pbSamples[ x ][ y ] = Clip3( 0, (1 << BitDepth ) -1, ( predSamplesLA[ x ][ y ] * wValue + predSamplesLB[ x ][ y ] * ( 8
-wValue ) + offset1 ) >> shift1 ).

[0104] It should be noted that, for each position in the current block, a weight is derived and then a GPM prediction value
pbSamples[ x ][ y ] is calculated. In this case, although the weights wValue do not have to be written in matrix form, it can be
understood that if each wValue for each position is stored in a matrix, then a weight matrix is formed. The principle of
calculating the GPM prediction value by separately calculating the weight for each sample and weighting, and the principle
of calculating the GPM prediction sample array by calculating all the weights and then uniformly weighting, are the same.
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However, the expression of "weight matrix" in various elaborations in the disclosure is for the sake of better understanding,
and drawings based on a weight matrix are more intuitive. In fact, elaborations can also be made based the weight of each
position. For example, a weight matrix derivation mode may also be referred to as a weight derivation mode.
[0105] In some embodiments, as illustrated in FIG. 6B, a GPM decoding process can be expressed as follows. A
bitstream is parsed to determine whether a GPM technology is applied to the current block. If the GPM technology is
applied to the current block, a weight derivation mode (or a partitioning mode or a weight matrix derivation mode), first
motion information, and second motion information are determined. A first prediction block is determined according to the
first motion information, a second prediction block is determined according to the second motion information, a weight
matrix is determined according to the weight matrix derivation mode, and a prediction block of the current block is
determined according to the first prediction block, the second prediction block, and the weight matrix.
[0106] In an intra prediction method, reconstructed samples around the current block that have been coded are used as
reference samples to predict the current block. FIG. 7A is a schematic diagram illustrating intra prediction. As illustrated in
FIG. 7A, the current block is 4×4 in size, and samples on the left column and the above row of the current block are used as
reference samples of the current block and are used for intra prediction of the current block. These reference samples may
all be available, i. e. they have all been coded. Alternatively, some of the reference samples may not be available. For
example, if the current block is on the leftmost of a picture, the reference samples on the left of the current block are not
available. For another example, when coding the current block, the samples on the bottom left of the current block have not
yet been coded, and in this case, reference samples on the bottom left are also not available. For the case where reference
samples are not available, available reference samples, some values, or some methods may be used for filling, or no filling
may be performed.
[0107] FIG. 7B is a schematic diagram illustrating intra prediction. As illustrated in FIG. 7B, with a multiple reference line
(MRL) intra prediction method, more reference samples can be used to improve coding efficiency. For example, four
reference rows/columns are used as the reference samples of the current block.
[0108] Further, there are multiple prediction modes for intra prediction. FIG. 8A~FIG. 5I each are a schematic diagram
illustrating intra prediction. As illustrated in FIG. 8A~FIG. 5I, in H.264, there are nine modes for intra prediction of 4x4
blocks. In mode 0 illustrated in FIG. 8A, samples above the current block are copied to the current block vertically as
prediction values. In mode 1 illustrated in FIG. 8B, reference samples on the left of the current block are copied to the
current block horizontally as prediction values. In mode 2 (DC) illustrated in FIG. 8C, an average value of eight samples
(A~D and I~L) is taken as the prediction value of all samples. In mode 3 to mode 8 illustrated in FIG. 8D~FIG. 5I, reference
samples are copied to corresponding positions in the current block according to a certain angle, and since some positions
in the current block may not correspond exactly to the reference sample, a weighted average of reference samples or
interpolated factional samples of the reference samples may be required.
[0109] In addition, there are other modes such as the plane mode or the planar mode. With development of technology
and increase in block size, there are an increasing number of angular prediction modes. FIG. 9 is a schematic diagram
illustrating intra prediction modes. As illustrated in FIG. 9, in HEVC, a total of 35 prediction modes are used, including
planar, DC, and 33 angular modes. FIG. 10 is a schematic diagram illustrating intra prediction modes. As illustrated in FIG.
10, in VVC, a total of 67 prediction modes are used, including planar, DC, and 65 angular modes. FIG. 11 is a schematic
diagram illustrating intra prediction modes. As illustrated in FIG. 11, in AVS3, a total of 66 prediction modes are used,
including DC, plane, bilinear, pulse code modulation (PCM), and 62 angular modes.
[0110] Furthermore, there are some techniques to improve the prediction, such as fractional sample interpolation which
improves reference samples, filtering of prediction samples, etc. For example, in multiple intra prediction filter (MIPF) in
AVS3, prediction values are generated by using different filters for different block sizes. For different positions of samples
within the same block, a filter is used to generate prediction values for samples that are closer to the reference samples,
while another filter is used to generate prediction values for samples that are away from the reference samples. With aid of
technology for filtering prediction samples, such as intra prediction filter (IPF) in AVS3, the prediction values can be filtered
based on the reference samples.
[0111] In intra prediction, an intra mode coding technology using a most probable mode (MPM) list can be used to
improve coding efficiency. The mode list is constructed with intra prediction modes for surrounding coded blocks, intra
prediction modes derived from the intra prediction modes for the surrounding coded blocks such as a neighbourhood
mode, and some commonly-used or high-probability intra prediction modes such as DC, planar, and bilinear modes.
Reference to the intra prediction modes for the surrounding coded blocks utilizes spatial correlation because textures have
a certain spatial continuity. The MPM(s) can be used as a prediction for intra prediction modes. That is, it is assumed that
the probability of using the MPM for the current block is higher than not using the MPM. Therefore, during binarization,
fewer codewords will be assigned to the MPM to reduce overhead and improve coding efficiency.
[0112] In some embodiments, matrix-based intra prediction (MIP), sometimes also written as matrix weighted intra
prediction, can be applied to intra prediction. As illustrated in FIG. 12, in order to predict a block with the width of Wand the
height of H, H reconstructed samples in a left column of the current block and W reconstructed samples in a top row of the
current block are needed as inputs for the MIP. A prediction block in the MIP is mainly generated based on three operations:
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reference sample averaging, matrix vector multiplication, and interpolation. A core of MIP is matrix vector multiplication
which can be regarded as a process of generating the prediction block from input samples (reference samples) by means
of matrix vector multiplication. A variety of matrixes are provided in the MIP, different matrixes have different prediction
methods, and same input samples will have different results using different matrixes. The process of reference sample
averaging and interpolation is a compromise design between performance and complexity. For a larger block, reference
sample averaging can be performed to achieve an approximate down-sampling effect, so that the input can be adapted to a
smaller matrix, while interpolation achieves an up-sampling effect. In this way, there is no need to provide an MIP matrix for
the block of each size, but only matrixes with one or more specific sizes are provided. With the increasing need for
compression performance and improvement of hardware capabilities, a more complex MIP can appear in the next
generation of standards.
[0113] The MIP mode is somewhat similar to the planar mode, but clearly, the MIP mode is more complex and flexible
than the planar mode.
[0114] In GPM, two inter-prediction blocks are combined by using a weight matrix. In practice, usage of the weight matrix
can be extended to combining any two prediction blocks, such as two inter-prediction blocks, two intra-prediction blocks,
and one inter-prediction block and one intra-prediction block. A prediction block(s) of intra block copy (IBC) or palette can
also be used as one or two of the prediction blocks in screen content coding.
[0115] In the disclosure, intra, inter, IBC, and palette are referred to as different prediction manners. For ease of
elaboration, they are referred to as prediction modes. The prediction mode means that a coder can generate information of
a prediction block of the current block according to the prediction mode. For example, in intra prediction, the prediction
mode can be a certain intra prediction mode, such as DC, planar, and various intra angular prediction modes. One or more
auxiliary information can also be added, for example, an optimization method for intra reference samples, an optimization
method (for example, filtering) after a preliminary prediction block is generated, and the like. For example, in inter
prediction, the prediction mode can be a skip mode, a merge mode, a merge mode with motion vector difference (MMVD),
or an advanced motion vector prediction (AMVP) mode. The inter prediction mode can be unidirectional prediction,
bidirectional prediction, or multi-hypothesis prediction. If unidirectional prediction is applied to the inter prediction mode,
one motion information needs to be determined according to the prediction mode, and a prediction block can be
determined according to the motion information. If bidirectional prediction is applied to the inter prediction mode, two
motion information needs to be determined according to the prediction mode, and the prediction block can be determined
according to the two motion information.
[0116] In this way, information that needs to be determined for GPM can be expressed as one weight derivation mode
and two prediction modes. The weight derivation mode is used to determine a weight matrix or weights, and the two
prediction modes are each used determine a prediction block or prediction value. The weight derivation mode is
sometimes referred to as a partitioning mode, but since it is simulated partitioning, the disclosure tends to refer to the
partitioning mode as a weight derivation mode.
[0117] The two prediction modes may come from the same or different prediction modes, where the prediction mode
includes but is not limited to intra prediction, inter prediction, IBC, and palette.
[0118] Optionally, the two prediction modes may come from the same or different prediction modes, where the prediction
mode includes but is not limited to intra prediction, inter prediction, IBC, and palette.
[0119] A specific example is as follows. GPM is applied to the current block and this example is applied to an inter-coded
block, the intra prediction and the merge mode in the inter prediction are allowed to be used. As illustrated in Table 4, a
syntax element intra_mode_idx is added, so as to indicate which prediction mode is an intra prediction mode. For example,
if intra_mode_idx = 0, it indicates that two prediction modes each are an inter prediction mode, that is, mode0IsInter = 1 and
mode0IsInter = 1. If intra_mode_idx = 1, it indicates that a 1st prediction mode is an intra prediction mode and a 2nd

prediction mode is an inter prediction mode, that is, mode0IsInter = 0 and mode0IsInter = 1. If intra_mode_idx = 2, it
indicates that the 1st prediction mode is an inter prediction mode and the 2nd prediction mode is an intra prediction mode,
that is, mode0IsInter = 1 and mode0IsInter = 0. If intra_mode_idx = 3, it indicates that the two prediction modes each are an
intra prediction mode, that is, modeOIsInter = 0, and mode0IsInter = 0.

Table 4

{

merge_gpm_partition_idx[x0][y0] ae(v)

intra_mode_idx[x0][y0] ae(v)

if( mode0IsInter )

merge_gpm_idx0[x0][y0] ae(v)
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(continued)

if( (!mode0IsInter && mode1IsInter) ∥ (MaxNumGpmMerge-
Cand > 2 && mode0IsInter && mode1IsInter))

merge_gpm_idx1 [x0][y0] ae(v)

}

[0120] In some embodiments, as illustrated in FIG. 13, a GPM decoding process can be expressed as follows. A
bitstream is parsed to determine whether a GPM technology is applied to the current block. If the GPM technology is
applied to the current block, a weight derivation mode (or a partitioning mode or a weight matrix derivation mode), a first
prediction mode, and a second prediction mode are determined. A first prediction block is determined according to the first
prediction mode, a second prediction block is determined according to the second prediction mode, a weight matrix is
determined according to the weight matrix derivation mode, and a prediction block of the current block is determined
according to the first prediction block, the second prediction block, and the weight matrix.
[0121] Template matching is originally used in inter prediction. In template matching, by utilizing correlation between
neighbouring samples, some regions neighbouring the current block are taken as a template. Before coding the current
block, blocks on the left and the top of the current block have already been coded according to a coding order. However,
when implemented by an existing hardware decoder, it may not be ensured that blocks on the left and the top of the current
block have already been decoded before decoding the current block, where the current block is an inter block. For
example, in HEVC, when generating a prediction block for an inter-coding block, neighbouring reconstructed samples are
not required, and therefore, a prediction process for the inter block can be performed in parallel. However, for an intra-
coding block, reconstructed samples on the left and on the top are required as reference samples. Theoretically, samples
on the left and on the top are available, that is, this can be realized by making corresponding adjustments on hardware
design. Samples on the right and on the bottom are unavailable based on a coding order in an existing standard such as
VVC.
[0122] As illustrated in FIG. 14, rectangular regions on the left and the top of the current block are set as a template,
where aheight of the left part of the template is usually the same as aheight of the currentblock, and awidth of the top part of
the template is usually the same as a width of the current block. The template can also have a different height or width from
the current block. A best matching position of the template is found in a reference picture, so as to determine motion
information or a motion vector of the current block. This process can be generally described as follows. In a certain
reference picture, search within a certain range starting from a start position. A search rule can be preset, such as a search
range and a search step size. Upon moving to a position each time, a degree of matching between a template
corresponding to the position and a template neighbouring the current block is calculated. The degree of matching
can be measured according to some distortion costs, such as a sum of absolute difference (SAD) and a sum of absolute
transformed difference (SATD). A transform used in the SATD is usually a Hadamard transform or a mean-square error
(MSE). A lower value of the SAD, the SATD, or the MSE indicates a higher degree of matching. A cost is calculated based
on a prediction block of the template corresponding to the position and a reconstructed block of the template neighbouring
the current block. In addition to searching for a position of an integer sample, searching for a position of a fractional sample
may also be performed. The motion information of the current block is determined according to a position with the highest
degree of matching found through searching. Due to correlation between neighbouring samples, motion information
suitable for the template may also be motion information suitable for the current block. Template matching may not be
applicable to some blocks, and therefore, whether template matching is applied to the current block can be determined
according to some methods, for example, a control switch is used for the current block to indicate whether to use template
matching. Such template matching is also called decoder side motion vector derivation (DMVD). Both an encoder and a
decoder can perform searching based on a template to derive motion information or find better motion information based
on original motion information. In order to ensure consistency between encoding and decoding, the encoder and the
decoder perform searching based on the same rule instead of transmitting a specific motion vector or motion vector
difference. With template matching, it is possible to improve compression performance, but the decoder still needs to
perform searching, which causes increase in decoder complexity.
[0123] The above is a method for applying template matching to inter prediction. Template matching can also be applied
to intra prediction, for example, a template is used to determine an intra prediction mode. For the current block, a region
within a certain range from the top and the left of the current block can be used as a template, such as a left rectangular
region and a top rectangular region illustrated in the foregoing figure. When coding the current block, reconstructed
samples in the template are available. This process can be generally described as follows. A set of candidate intra
prediction modes is determined for the current block, where the candidate intra prediction modes constitute a subset of all
available intra prediction modes, or the candidate intra prediction modes can be a universal set of all available intra
prediction modes, which can be determined based on the trade-off between performance and complexity. The set of

17

EP 4 554 206 A9

5

10

15

20

25

30

35

40

45

50

55



candidate intra prediction modes can be determined according to an MPM or some rules, such as equidistant screening. A
cost, such as the SAD, the SATD, and the MSE, of each candidate intra prediction mode for the template is calculated.
Prediction is performed on the template according to the mode to obtain a prediction block, and the cost is calculated
according to the prediction block and a reconstructed block of the template. A mode with lower cost may match the
template better, and due to similarity between neighbouring samples, an intra prediction mode that matches well with the
template may also be an intra prediction mode that matches well with the current block. One or more modes with low cost
are selected. The foregoing two steps can be repeated. For example, after one or more modes with low cost are selected, a
set of candidate intra prediction modes is determined, cost is calculated for the newly determined set of candidate intra
prediction modes, and one or more modes with lower cost are selected. This can also be understood as a rough selection
and a fine selection. The one intra prediction mode finally chosen is determined as the intra prediction mode for the current
block, or several intra prediction modes finally chosen are taken as candidates of the intra prediction mode for the current
block. The set of candidate intra prediction modes can also be sorted by means of template matching. For example, an
MPM list is sorted, that is, for each mode in the MPM list, a prediction block is obtained for the template according to the
mode and a cost thereof is determined, and these modes are sorted in an ascending order of cost. Generally, a mode at the
front in the MPM list corresponds to lower overhead in a bitstream, which can also improve compression efficiency.
[0124] Template matching can be used to determine two prediction modes of GPM. If template matching is applied to
GPM, one control switch can be used for the current block to control whether template matching is applied to the two
prediction modes for the current block, or two control switches can be used respectively to control whether template
matching is applied to each of the two prediction modes.
[0125] Another aspect is how to use template matching. For example, if GPM is applied in the merge mode, for example,
in GPM in VVC, merge_gpm_idxX is used to determine motion information from mergeCandList, where X = 0 or 1. For Xth

motion information, one method is to perform optimization by means of template matching based on the foregoing motion
information. That is, the motion information is determined from mergeCandList according to merge_gpm_idxX. If template
matching is applied to the motion information, template matching is used to perform optimization based on the motion
information. Another method is to determine the motion information directly by searching based on default motion
information, instead of using merge_gpm_idxX to determine the motion information from mergeCandList.
[0126] If an Xth prediction mode is an intra prediction mode and template matching is applied to an Xth prediction mode
for the current block, template matching can be used to determine an intra prediction mode, and an index of the intra
prediction mode does not need to be indicated in a bitstream. Alternatively, a candidate set or an MPM list is determined by
means of template matching, and an index of the intra prediction mode needs to be indicated in a bitstream.
[0127] It can be seen from the foregoing elaborations that, GPM has three elements, namely one weight matrix and two
prediction modes. With GPM, it is more conducive to autonomous combination by using the weight matrix. However, on the
other hand, in GPM, more information needs to be determined, which results in more overhead in the bitstream. Taking
GPM in VVC as an example, GPM in VVC is applied in the merge mode. The weight matrix is determined according to
merge_gpm_partition_idx in a bitstream, the 1st prediction mode is determined according to merge_gpm_idx0 in the
bitstream, and the 2nd prediction mode is determined according to merge_gpm_idx1 in the bitstream. There are multiple
possible choices for each of the weight matrix and the two prediction modes. For example, there are 64 possible choices for
the weight matrix in WC, and merge_gpm_idx0 and merge_gpm_idx1 each allow up to 6 possible choices in WC, but it is
specified in VVC that merge_gpm_idx0 is different from merge_gpm_idx1, and accordingly, there are 65×6×5 possible
choices for GPM. If MMVD is applied to optimization of two motion information (prediction modes), there can also be
multiple possible choices for each prediction mode, which leads to a huge amount.
[0128] If two intra prediction modes are applied together with GPM, 67 common intra prediction modes in VVC can be
applied to each of the two intra prediction modes, and the two intra prediction modes are different, then there are
64×67×66 possible choices. In order to save overhead, there can be a restriction that only a subset of all the common intra
prediction modes can be applied to each prediction mode, but there are still a large number of possible choices.
[0129] Currently, for one weight derivation mode and two prediction modes in GPM, information of each of them needs to
be transmitted in a bitstream according to their respective rules when necessary. For example, the weight derivation mode
has one or more syntax elements of its own, the 1st prediction modehas one or more syntax elementsof its own, and the 2nd

prediction mode also has one or more syntax elements of its own. There can be a restriction specified in the standard that
the 2nd prediction mode cannot be the same as the 1st prediction mode in some cases, or some optimization methods can
be applied to both of the two prediction modes (which can also be understood as applied to the current block), but the three
are relatively independent in signalling and parsing of syntax elements, that is, more codewords are needed to indicate the
weight derivation mode and the prediction modes, which results in large encoding overhead.
[0130] In addition, since there is strong correlation between different components in the same space, in the video coding
technology, such correlation can be utilized to improve compression efficiency. In some cases, in the same space, a first
component is coded firstly, and then a second component and a third component are coded, so that some information of
the first component can be utilized for the second component and the third component. A typical example is cross-
component linear model (CCLM) prediction. In the same CU, prediction can be performed on a sample of a chroma
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component by using a reconstructed sample of a luma component, which is specifically as illustrated in the following
formula:

[0131] predC(i,j) represents a prediction value of a chroma sample at location (i, j), and recL’(i,j) represents a
reconstructed value of a down-sampled luma sample at location (i, j). Parameters (α and β) of CCLM are derived from
neighbouring down-sampled luma samples and chroma samples of a current CU.
[0132] In an example, as illustrated in FIG. 15, a basic principle is to derive a linear model by using neighbouring luma
samples and chroma samples of the current CU, and then the linear model is applied to the current CU, to determine a
chroma prediction value according to a luma reconstructed value and the linear model.
[0133] However, in some cases, since one chroma CU may correspond to multiple luma CUs and prediction modes for
different luma CUs may be different, in this case, it is difficult to realize accurate prediction of a chroma block having
complex texture if CCLM is adopted.
[0134] In order to solve the foregoing technical problem, in embodiments of the disclosure, a first weight derivation mode
and K first prediction modes corresponding to a current-component block are taken as a combination, so that the first
weight derivation mode and the K first prediction modes are indicated in the form of a combination. In this way, there is no
need to transmit separately syntax corresponding to the K first prediction modes and syntax corresponding to the first
weight derivation mode in a bitstream, which can save codewords, thereby improving encoding efficiency. In addition, in
embodiments of the disclosure, even if the current-component block corresponds to multiple first-component CUs and
prediction modes for the multiple first-component CUs are not completely the same, the first weight derivation mode and
the K first prediction modes in a first combination can still be determined accurately, thereby realizing accurate prediction of
the current-component block by using the first weight derivation mode and the K first prediction modes.
[0135] The following introduces a video decoding method provided in embodiments of the disclosure by taking a
decoding end as an example with reference to FIG. 16.
[0136] FIG. 16 is a schematic flowchart of a video decoding method provided in an embodiment of the disclosure. The
embodiment of the disclosure is applied to the video decoders illustrated in FIG. 1 and FIG. 3. As illustrated in FIG. 16, the
method according to the embodiment of the disclosure includes the following.
[0137] Step S101, a bitstream is decoded to determine a first combination.
[0138] The first combination includes a first weight derivation mode and K first prediction modes, where K is a positive
integer and K > 1.
[0139] A picture format includes YUV, YCrCb, RGB, and the like. In a YUV format, Y represents a luma component, and
U and Veach represent a chroma component, where Y is also referred to as a first component, U is referred to as a second
component, and V is referred to as a third component. In a YCrCb format, Y represents a luma component, and Cr and Cb
each represent a chroma component, where Y is also referred to as the first component, Cr is referred to as the second
component, and Cb is referred to as the third component. In some embodiments, in an RGB format, G is referred to as the
first component, B is referred to as the second component, and R is referred to as the third component.
[0140] In some embodiments, during coding, the first component of a coding tree unit (CTU) can be partitioned into at
least one first-component block, the second component of the CTU can be partitioned into at least one second-component
block, and the third component of the CTU can be partitioned into at least one third-component block.
[0141] According to embodiments of the disclosure, prediction is performed on a current-component block by applying K
different prediction modes, where the current-component block includes a second-component block or a third-component
block.
[0142] It can be seen from the above that, one weight derivation mode and K prediction modes are used together to
generate a prediction block, and the prediction block is applied to the current-component block. That is, weights are
determined according to the first weight derivation mode, prediction is performed on the current-component block
according to the K first prediction modes to obtain K prediction values, and the K prediction values are weighted according
to the weights to obtain a prediction value of the current-component block. It can be seen therefrom that, the first weight
derivation mode and the K first prediction modes in the first combination are applied together to the current-component
block and are associated with each other.
[0143] In the disclosure, the first weight derivation mode is used to determine the weights used for the current-
component block. Specifically, the first weight derivation mode can be a mode for deriving weights. For a block of a given
length and width, each weight derivation mode can be used to derive one weight matrix. For blocks of the same size, weight
matrices derived from different weight derivation modes can be different.
[0144] Exemplarily, in the disclosure, there are 56 weight derivation modes for AWP and 64 weight derivation modes for
GPM.
[0145] Examples of the K different first prediction modes in the first combination include the following.
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[0146] Example 1, the K different first prediction modes are intra prediction modes, for example, the current-component
block is an intra-coding block, and screen content coding is not applicable.
[0147] Example 2, the K different first prediction modes are inter prediction modes, for example, the current-component
block is an inter-coding block.
[0148] Example 3, the K different first prediction modes include at least one intra prediction mode, and at least one inter
prediction mode.
[0149] Example 4, the K different first prediction modes include at least one intra prediction mode and at least one non-
intra and non-inter prediction mode, such as an intra block copy (IBC) prediction mode or a palette prediction mode.
[0150] Example 5, the K different first prediction modes include at least one inter prediction mode and at least one non-
intra and non-inter prediction mode, such as an IBC prediction mode or a palette prediction mode.
[0151] Example 6, none of the K different first prediction modes is an intra prediction mode or an inter prediction mode.
For example, the K different first prediction modes include an IBC prediction mode, a palette prediction mode, and the like.
[0152] It should be noted that, the types of the K different first prediction modes in the first combination are not limited in
embodiments of the disclosure.
[0153] In some embodiments, before determining the first combination, it is necessary to determine whether K different
prediction modes are applied to the current-component block for weighted prediction. If it is determined by the decoding
end that K different prediction modes are applied to the current-component block for weighted prediction, the step S101 is
performed to decode the bitstream to determine the first combination. If it is determined by the decoding end that K different
prediction modes are not applied to the current-component block for weighted prediction, the step S101 is skipped.
[0154] In a possible implementation, at the decoding end, whether K different prediction modes are applied to the
current-component block for weighted prediction can be determined by determining a prediction-mode parameter of the
current-component block.
[0155] Optionally, in embodiments of the disclosure, the prediction-mode parameter can indicate whether a GPM mode
or an AWP mode can be applied to the current-component block, that is, indicate whether K different prediction modes can
be applied for prediction of the current-component block.
[0156] It can be understood that, in embodiments of the disclosure, the prediction-mode parameter can be understood
as a flag indicating whether the GPM mode or the AWP mode is applied. Specifically, an encoder can use a variable as the
prediction-mode parameter, so that the prediction-mode parameter can be set by setting the value of the variable.
Exemplarily, in the disclosure, if the GPM mode or the AWP mode is applied to the current-component block, the encoder
can set the value of the prediction-mode parameter to indicate that the GPM mode or the AWP mode is applied to the
current-component block, and specifically, the encoder can set the value of the variable to 1. Exemplarily, in the disclosure,
if the GPM mode or the AWP mode is not applied to the current-component block, the encoder can set the value of the
prediction-mode parameter to indicate that the GPM modeor the AWP mode is not applied to the current-componentblock,
and specifically, the encoder can set the value of the variable to 0. Further, in embodiments of the disclosure, after setting
the prediction-mode parameter, the encoder can signal the prediction-mode parameter into the bitstream and transmit the
bitstream to a decoder, so that the decoder can obtain the prediction-mode parameter after parsing the bitstream.
[0157] Based on this, at the decoding end, the bitstream is decoded to obtain the prediction-mode parameter, and then
whether the GPM mode or the AWP mode is applied to the current-component block is determined according to the
prediction-mode parameter. If the GPM mode or the AWP mode is applied to the current-component block, i. e. K different
prediction modes are applied for prediction, a weight derivation mode for the current-component block is determined.
[0158] In some embodiments, as illustrated in Table 5, in embodiments of the disclosure, a condition regarding whether
the GPM mode or the AWP mode is applied to the current-component block can also be set, i. e. if the current-component
block is determined to satisfy a preset condition, it is determined that K prediction modes are applied to the current-
component block for weighted prediction. Then at the decoding end, the bitstream is decoded to determine the first
combination.
[0159] Exemplarily, when applying the GPM mode or the AWP mode, restriction can be imposed on the size of the
current-component block.
[0160] It can be understood that, in the prediction method provided in embodiments of the disclosure, K predictionvalues
need to be generated by applying K different prediction modes, and then are weighted according to weights to obtain the
prediction value of the current-component block. To this end, in order to reduce complexity and take into consideration the
trade-off between compression performance and complexity, in embodiments of the disclosure, there can be a restriction
that the GPM mode or the AWP mode is not applied to a block of a certain size. Therefore, in the disclosure, the decoder can
firstly determine a size parameter of the current-component block, and then determine, according to the size parameter,
whether the GPM mode or the AWP mode is applied to the current-component block.
[0161] In embodiments of the disclosure, the size parameter of the current-component block can include the height and
the width of the current-component block, and in this case, the decoder can determine, according to the height and the
width of the current-component block, whether the GPM mode or the AWP mode is applied to the current-component
block.
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[0162] Exemplarily, in the disclosure, if the width is greater than a first threshold and the height is greater than a second
threshold, it is determined that the GPM mode or the AWP mode can be applied to the current-component block. As can be
seen, one possible restriction is that the GPM mode or the AWP mode can be applied only if the width of the block is greater
than (or greater than or equal to) the first threshold and the height of the block is greater than (or greater than or equal to) the
second threshold. The values of the first threshold and the second threshold can be 4, 8, 16, 32, 128, 256, etc., and the first
threshold can be equal to the second threshold.
[0163] Exemplarily, in the disclosure, if the width is less than a third threshold and the height is greater than a fourth
threshold, it is determined that the GPM mode or the AWP mode can be applied to the current-component block. As can be
seen, one possible restriction is that the GPM mode or the AWP mode can be applied only if the width of the block is less
than (or less than or equal to) the third threshold and the height of the block is greater than (or greater than or equal to) the
fourth threshold. The values of the third threshold and the fourth threshold can be 4, 8, 16, 32, 128, 256, etc., and the third
threshold can be equal to the fourth threshold.
[0164] Further, in embodiments of the disclosure, the size of the block to which the GPM mode or the AWP mode can be
applied can also be restricted by restricting a sample parameter.
[0165] Exemplarily, in the disclosure, the decoder can firstly determine a sample parameter of the current-component
block, and then determine, according to the sample parameter and a fifth threshold, whether the GPM mode or the AWP
mode can be applied to the current-component block. As can be seen, one possible restriction is that the GPM mode or the
AWP mode can be applied only if the number of samples in the block is greater than (or greater than or equal to) the fifth
threshold, where the value of the fifth threshold can be 4, 8, 16, 32, 128, 256, 1024, etc.
[0166] That is, in the disclosure, the GPM mode or the AWP mode can be applied to the current-component block only if
the size parameter of the current-component block satisfies the size requirement.
[0167] Exemplarily, in the disclosure, a picture-level flag can be used to determine whether the technical solution of the
disclosure is applied to a current picture to-be-decoded. For example, it can be configured that the technical solution of the
disclosure is applied to an intra frame (such as I frame) but is not applied to an inter frame (such as B frame or P frame).
Alternatively, it can be configured that the disclosure is applied to the inter frame but is not applied to the intra frame.
Alternatively, it can be configured that the technical solution of the disclosure is applied to some inter frames but is not
applied to other inter frames. Since intra prediction can be applied to an inter frame, the technical solution of the disclosure
may be applied to an inter frame.
[0168] In some embodiments, a flag below a picture level but above a CU level (such as tile, slice, patch, LCU, etc.) can
be used to determine whether the disclosure is applied to that region.
[0169] The manner for decoding the bitstream to determine the first combination in S101 is not limited in embodiments of
the disclosure.
[0170] In some embodiments, the first combination is a preset combination. That is, at the decoding end, the bitstream is
decoded. If it is determined that the first combination can be used for prediction of the current-component block, the preset
combination is determined as the first combination, and prediction is performed on the current-component block by using
the first weight derivation mode and the Kfirst prediction modes in the first combination.
[0171] In some embodiments, the first combination is determined from multiple preset combinations. For example, the
multiple preset combinations include any number of combinations such as 2, 3, 4, 5, 6, 7, 8, 9, etc. It is assumed that there
are 8 combinations, where each combination includes one weight derivation mode and K prediction modes, and the 8
combinations have different flags (or indexes). In this way, at the decoding end, the first index can be obtained by decoding
the bitstream, where the first index indicates the first combination. Then, a combination corresponding to the first index is
queried from the multiple preset combinations, and the combination corresponding to the first index is determined as the
first combination.
[0172] In some embodiments, a list is determined at both the decoding end and the encoding end, where the list includes
multiple candidate combinations, and therefore, the list is also referred to as a candidate combination list, and the first
combination corresponding to the first index is determined from the candidate combination list. In this case, the foregoing
S101 includes the following steps.
[0173] S101-A, the bitstream is decoded to determine a candidate combination list, where the candidate combination list
includes at least one candidate combination, and any one of the at least one candidate combination includes one weight
derivation mode and K prediction modes.
[0174] S101-B, the first combination is determined according to the candidate combination list.
[0175] The candidate combination list includes at least one candidate combination, and any one of the at least one
candidate combination includes one weight derivation mode and K prediction modes.
[0176] Exemplarily, the candidate combination list is illustrated in Table 5.
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Table 5

Index Candidate combination

0 Candidate combination 1 (including one weight derivation mode and K prediction modes)

1 Candidate combination 2 (including one weight derivation mode and K prediction modes)

...... ......

i‑1 Candidate combination i (including one weight derivation mode and K prediction modes)

...... ......

[0177] As illustrated in Table 5, the candidate combination list includes at least one candidate combination, and any two
candidate combinations in the at least one candidate combination are not completely the same, that is, any two candidate
combinations differ in at least one of the weight derivation mode or the K prediction modes. For example, candidate
combination 1 and candidate combination 2 have different weight derivation modes. Alternatively, candidate combination
1 and candidate combination 2 have the same weight derivation mode, but differ in at least one of the K prediction modes.
Alternatively, candidatecombination 1and candidate combination 2 have differentweight derivation modes, and alsodiffer
in at least one of the K prediction modes.
[0178] Exemplarily, in the foregoing Table 5, the order of a candidate combination in the candidate combination list is
taken as an index of the candidate combination, and optionally, the index of the candidate combination in the candidate
combination list can also be indicated in another manner, which is not limited in embodiments of the disclosure.
[0179] In embodiments, at the decoding end, the manner for determining the first combination according to the
candidate combination list includes, but is not limited to, the following manners.
[0180] Manner 1: the candidate combination list includes one candidate combination, and in this case, the candidate
combination in the candidate combination list is determined as the first combination.
[0181] Manner 2: the candidate combination list includes multiple candidate combinations. In this case, the bitstream is
decoded to obtain a first index, where the first index indicates the first combination; and a candidate combination
corresponding to the first index in the candidate combination list is determined as the first combination.
[0182] In the above manner 2, at the decoding end, the bitstream is decoded to obtain the first index, the candidate
combination list as illustrated in the above Table 5 is determined, and the first combination indicated by the first index is
queried from the candidate combination list according to the first index.
[0183] For example, the first index is index 1, and in the candidate combination list illustrated in Table 5, a candidate
combination corresponding to index 1 is candidate combination 2, that is, the first combination indicated by the first index is
candidate combination 2. In this way, at the decoding end, a weight derivation mode and K prediction modes in candidate
combination 2 are determined as the first weight derivation mode and the K first prediction modes in the first combination,
and prediction is performed on the current-component block by using the first weight derivation mode and the K first
prediction modes, to obtain the prediction value of the current-component block.
[0184] In embodiments of the disclosure, the same candidate combination list can be determined at both the encoding
end and the decoding end. For example, at both the encoding end and the decoding end, a list including N candidate
combinations is determined, where each candidate combination includes one weight derivation mode and K prediction
modes. If N > 1, at the encoding end, only one candidate combination finally chosen, for example, the first combination,
needs to be signalled into the bitstream. At the decoding end, the first combination finally chosen at the encoding end is
parsed. Specifically, at the decoding end, the bitstream is decoded to obtain the first index, and the first combination is
determined according to the first index from the candidate combination list determined at the decoding end.
[0185] The syntax element for the first index is not limited in embodiments of the disclosure.
[0186] In a possible implementation, if the GPM technology is applied for prediction of the current-component block,
gpm_cand_idx is used to indicate the first index.
[0187] Since the first index indicates the first combination, in some embodiments, the first index can also be referred to
as a first-combination index or an index of the first combination.
[0188] In an example, the syntax after the first index is added to the bitstream is illustrated in Table 6.

Table 6

if (deriving the condition for applying GPM to the current-component block)
{

gpm_cand_idx[ x0 ][ y0 ] ae(v)

}
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(continued)

}

[0189] gpm_cand_idx is the first index.
[0190] In embodiments of the disclosure, in order to save codewords and reduce encoding cost, the first weight
derivation mode and the K first prediction modes corresponding to the current-component block are taken as a
combination, namely the first combination, and the first combination is indicated by the first index. Compared with
indicating separately the first weight derivation mode and the K first prediction modes, in embodiments of the disclosure,
fewer codewords are required, thereby reducing encoding cost.
[0191] The process of determining the candidate combination list in the foregoing S101-A is described below.
[0192] In some embodiments, the candidate combination list is pre-set.
[0193] In some embodiments, the candidate combination list is transmitted to the decoding end from the encoding end.
For example, at the encoding end, the candidate combination list is transmitted to the decoding end before encoding the
current-component block.
[0194] In some embodiments, the candidate combination list is uploaded to the cloud from the encoding end, and at the
decoding end, the candidate combination list can be read from the cloud.
[0195] In some embodiments, the candidate combination list is constructed at the decoding end.
[0196] The manner for constructing the candidate combination list at the decoding end is not limited in embodiments of
the disclosure. For example, the probabilities of various combinations formed by different weight derivation modes and
different prediction modes are analyzed according to information related to the current-component block, and the
candidate combination list is constructed according to the probabilities of these combinations.
[0197] Optionally, the information related to the current-component block includes mode information of neighbouring
blocks of the current-component block, reconstructed samples of a first-component block corresponding to the current-
component block, and the like.
[0198] In some embodiments, the candidate combination list is constructed at the decoding end through the following
steps S101-A1.
[0199] S101-A1, the bitstream is decoded to determine a first-component block corresponding to the current-compo-
nent block.
[0200] S101-A2, the candidate combination list is constructed based on the first-component block.
[0201] Currently, in video coding, a picture is partitioned into blocks for processing. For example, in VVC, the picture is
partitioned into CTUs. The CTU size allowed in VVC is 128 × 128, and the CTU can be further partitioned into CUs which
are more flexible. VVC supports binary tree partitioning, ternary tree partitioning, and quadtree partitioning. For example,
FIG. 17A to FIG. 17D are schematic diagrams illustrating vertical binary tree partitioning, horizontal binary tree partitioning,
vertical ternary tree partitioning, and horizontal ternary tree partitioning respectively.
[0202] FIG. 17E is a schematic diagram illustrating CTU partitioning, where a block with thick borders is subject to
quadtree partitioning, while a block with thin borders is subject to binary tree partitioning or ternary tree partitioning. It can
be seen that, some blocks which have been subject to partitioning can be further partitioned, and some restrictions can be
imposed with respect to the trade-off between performance and complexity, which is not limited in embodiments of the
disclosure.
[0203] Currently, a YUV4:2:0 format is the most commonly supported format in video coding, where Y represents a luma
component, and U and V each represent a chroma component. In the YUV4:2:0 format, by utilizing the characteristic that
human eyes are more sensitive to luminance than chrominance, a sampling rate of chrominance is reduced relative to
luminance, that is, every two luma samples correspond to one sample of U component or V component in both a horizontal
direction and a vertical direction, which is beneficial to improving compression efficiency. Since human eyes are more
sensitive to luminance than chrominance, the luma component is considered to be more important, and therefore, in a
common video coding standard, the luma component is firstly encoded, and then the chroma component is encoded.
[0204] For block partitioning, in some embodiments, the luma component is partitioned in the same manner as the
chroma component.
[0205] However, since a sampling rate of chrominance is low and quality requirements for chrominance are generally
lower than those for luminance, in some embodiments, the block partitioning of the chroma component can also be
different from that of the luma component. For example, as illustrated in FIG. 17F, the block partitioning of the luma
component on the left is finer than the block partitioning of the chroma component on the right.
[0206] It should be noted that, in addition to the YUV4:2:0 format, other formats, such as YUV4:4:4, YUV4:2:1, RGB,
etc., are also supported in video coding.
[0207] As illustrated in FIG. 17F, it is assumed that the current-component block is a gray component block on the right,
the first-component block located in the same space as the gray component block is a gray area on the left in FIG. 17F, and
the gray area on the left includes ten first-component CUs.
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[0208] As can be seen from FIG. 17F, the first-component block located in the same space as the current-component
block refers to a first-component block located in the same spatial location and having the same spatial size as the current-
component block. As an example, the current-component block is a chroma block and the first-component block is a luma
block. Due to different video formats, the chroma block may have a different size than the luma block. For example, for a
video of YUV4:4:4 format, the chroma block has the same size as the luma block, and for a video of YUV4:2:0 format, the
size of the luma block is four times as large as the size of the chroma block.
[0209] Since the chroma block may have a different size than the luma block, the chroma block and the luma block of the
same spatial location and the same spatial size may not have the same coordinate. For example, in a video format
YUV4:2:0, the chroma block is a block determined by a top-left coordinate of (x0, y0), a width of width, and a height of
height, and accordingly, the luma block in the same space can be a block determined by a top-left coordinate of (x0*2,
y0*2), a width of width*2, and a height of height*2. For another example, for a video format YUV4:4:4, the chroma block is a
block determined by a top-left coordinate of (x0, y0), a width of width, and a height of height, and accordingly, the luma block
in the same space can be a block determined by a top-left coordinate of (x0, y0), a width of width, and a height of height.
[0210] In addition, in some embodiments, since block partitioning is performed separately for the chroma block and the
luma block, a luma block corresponding to a chroma coding block may not coincide with a coding block obtained by
partitioning the luma component, but may be a luma region corresponding to the chroma coding block in terms of spatial
location and spatial size. That is, in embodiments of the disclosure, the first-component block corresponding to the current-
component block can be understood as a first-component block having the same spatial coverage as the current-
component block.
[0211] During decoding, the luma component is usually decoded firstly, and then the chroma component is decoded.
Therefore, in embodiments of the disclosure, when decoding the current-component block, the bitstream is firstly decoded
to decode the first-component block corresponding to the current-component block, so as to obtain a reconstructed value
of the first-component block. Then, the first-component block is used as a template of the current-component block to
decode the current-component block.
[0212] Since there is a correlation between the first-component block corresponding to the current-component block
and the current-component block, in embodiments of the disclosure, the candidate combination list of the current-
component block is constructed based on the first-component block.
[0213] For example, for each combination, the first-component block is predicted by using the combination to obtain a
prediction value of the first-component block corresponding to the combination, and the candidate combination list is
constructed according to a prediction value of the first-component block corresponding to each combination. For example,
for each combination, a weight derivation mode in the combination is used to derive weights for the first-component block;
the first-component block is predicted by applying K prediction modes in the combination, so as to obtain K prediction
values of the first-component block; and the K prediction values of the first-component block are weighted according to the
derived weights for the first-component block, so as to obtain a prediction value of the first-component block corresponding
to the combination. Finally, the candidate combination list is constructed according to a prediction value of the first-
component block corresponding to each combination.
[0214] It should be noted that, the weights derived according to the weight derivation mode can be understood as
deriving weights corresponding to each sample in the first-component block, or can be understood as deriving a weight
matrix corresponding to the first-component block. When determining the prediction value of the first-component block
based on the weights, for each sample in the first-component block, K prediction values corresponding to the sample can
be determined, and a prediction value corresponding to the sample is determined according to the K prediction values
corresponding to the sample and the weights, where a prediction value corresponding to each sample in the first-
component block constitutes the prediction value of the first-component block. Alternatively, determination of the
prediction value of the first-component block based on the weights can also be performed on a block basis. For example,
prediction values of the first-component block are determined, and the K prediction values of the first-component block are
weighted according to the weight matrix for the first-component block, so as to obtain the prediction value of the first-
component block.
[0215] In some embodiments, S101-A2 includes steps S101-A21 to S101-A23.
[0216] S101-A21, R second combinations are determined, where any one of the R second combinations includes one
weight derivation mode and K prediction modes, and R is a positive integer and R > 1.
[0217] S101-A22, for any one of R second combinations, determine a cost corresponding to the second combination
when predicting the first-component block by using the second combination.
[0218] S101-A23, the candidate combination list is constructed according to a cost corresponding to each of the R
second combinations.
[0219] In embodiments, at the decoding end, when constructing the candidate combination list, R second combinations
are firstly determined. There is no limitation on the quantity of the R second combinations in the disclosure, which can be,
for example, 8, 16, 32, and the like. Each of the R second combinations includes one weight derivation mode and K
prediction modes. Then, for each of the R second combinations, determine a cost corresponding to the second
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combination when predicting the first-component block by using the second combination. Finally, the candidate combina-
tion list is constructed according to the cost corresponding to each of the R second combinations.
[0220] Since the first-component block corresponding to the current-component block is a reconstructed region, at the
decoding end, a reconstructed value of the first-component block can be obtained. In this way, for each of the R second
combinations, a prediction distortion cost corresponding to the second combination can be determined according to a
prediction value of the first-component block corresponding to the second combination and the reconstructed value of the
first-component block. The manner for determining the cost corresponding to the second combination includes, but is not
limited to, SAD, SATD, and SSE. Then, the candidate combination list is constructed according to the cost corresponding
to each of the R second combinations.
[0221] In embodiments of the disclosure, for S101-A22, there are at least two manners for determining the cost
corresponding to the second combination when predicting the first-component block by using the second combination.
[0222] In a first manner, weights for the first-component block are determined according to the weight derivation mode in
the second combination; the first-component block is predicted according to the K prediction modes in the second
combination to obtain K prediction values of the first-component block; the K prediction values of the first-component block
are weighted according to the weights for the first-component block to obtain a prediction value of the first-component
block corresponding to the second combination; and the cost corresponding to the second combination is determined
according to the prediction value of the first-component block corresponding to the second combination and the
reconstructed value of the first-component block.
[0223] In a second manner, prediction values of the first-component block corresponding to the K prediction modes in
the second combination are determined according to the weight derivation mode in the second combination; costs
corresponding to the K prediction modes in the second combination are determined according to the prediction values of
the first-component block corresponding to the K prediction modes in the second combination and the reconstructed value
of the first-component block; and the cost corresponding to the second combination is determined according to the costs
corresponding to the K prediction modes in the second combination.
[0224] In the second manner above, taking K=2 as an example, then the weights for the first-component block can be
simplified to have two possible choices, namely 0 and 1. Then for each sample location, a sample value thereof only comes
from a prediction block corresponding to a first prediction mode or a prediction block corresponding to a second prediction
mode. Hence, for a prediction mode, calculate a cost thereof for the first-component block when taking the prediction mode
as the first prediction mode regarding a certain weight derivation mode, that is, calculate only costs for part of samples with
a weight of 1 in the first-component block when taking the prediction mode as the first prediction mode regarding the weight
derivation mode. In an example, the cost is denoted as cost[pred_mode_idx][gpm_idx][0], where pred_mode_idx
represents an index of the prediction mode, gpm_idx represents an index of the weight derivation mode, and 0 represents
that the prediction mode is used as the first prediction mode.
[0225] Further, calculate a cost for the first-component block when taking the prediction mode as the second prediction
mode in the weight derivation mode, that is, calculate only costs for part of samples with a weight of 1 in the first-component
block when taking the prediction mode as the second prediction mode regarding the weight derivation mode. In an
example, the cost is denoted as cost[pred_mode_idx][gpm_idx][1], where pred_mode_idx represents an index of the
prediction mode, gpm_idx represents an index of the weight derivation mode, and 1 represents that the prediction mode is
used as the second prediction mode.
[0226] In this case, when calculating a cost corresponding to a combination, the above two corresponding costs can be
directly added. Forexample, if a cost corresponding to prediction modes pred_mode_idx0 and pred_mode_idx1 regarding
a weight derivation mode gpm_idx needs to be calculated, where pred_mode_idx0 is used as the first predictionmode, and
pred_mode_idx1 is used as the second prediction mode, and the cost is denoted as costTemp, then costTemp=cost
[pred_mode_idx0][gpm_idx][0]+ cost[pred_mode_idx1][gpm_idx][1]. If a cost corresponding to prediction modes pre-
d_mode_idx0 and pred_mode_idx1 regarding a weight derivation mode gpm_idx needs to be calculated, where
pred_mode_idx1 is used as the first prediction mode, and pred_mode_idx0 is used as the second prediction mode,
and the cost is denoted as costTemp, then costTemp=cost[pred_mode_idx1][gpm_idx][0]+ cost[pred_mode_idx0]
[gpm_idx][1].
[0227] One advantage of such operation is that instead of first obtaining a prediction block by weighting and then
calculating costs, as simplified, costs of two prediction modes are calculated directly and then the costs are added to obtain
a cost corresponding to the combination. Since one prediction mode can be combined with multiple other prediction
modes, and for the same weight derivation mode, the cost of the prediction mode when used as the first prediction mode
and the cost of the prediction mode when used as the second prediction mode are fixed, these costs (that is, cost
[pred_mode_idx][gpm_idx][0] and cost[pred_mode_idx][gpm_idx][1] in the foregoing example) can be reserved and
utilized repeatedly, thereby reducing burden of calculation.
[0228] According to the foregoing method, the cost corresponding to each of the R second combinations can be
determined, and then proceed to S101-A23.
[0229] The manner for constructing the candidate combination list according to the cost corresponding to each of the R
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second combinations in S101-A23 includes, but is not limited to, the following several examples.
[0230] Example 1, the R second combinations are sorted according to the cost corresponding to each of the R second
combinations, and the sorted R second combinations are determined as the candidate combination list.
[0231] The candidate combination list generated in Example 1 includes R candidate combinations.
[0232] Optionally, the R candidate combinations in the candidate combination list are sorted in an ascending order of
costs, that is, costs corresponding to the R candidate combinations in the candidate combination list increase sequentially
in order of sorting.
[0233] The R second combinations can be sorted according to the cost corresponding to each of the R second
combinations as follows. The R second combinations are sorted in an ascending order of costs.
[0234] Example 2, N second combinations are selected from the R second combinations according to the cost
corresponding to the second combination, and a list consisting of the N second combinations is determined as the
candidate combination list.
[0235] Optionally, the N second combinations are first N second combinations with the minimum cost among the R
second combinations. For example, according to the cost corresponding to each of the R second combinations, N second
combinations with the minimum cost are selected from the R second combinations to construct the candidate combination
list. In this case, the candidate combination list includes N candidate combinations.
[0236] Optionally, the N candidate combinations in the candidate combination list are sorted in an ascending order of
costs, that is, costs corresponding to the N candidate combinations in the candidate combination list increase sequentially
in order of sorting.
[0237] The process of determining the R second combinations in S101-A21 is described below.
[0238] In some embodiments, the R second combinations are pre-set. In this way, for each of the R second preset
combinations, the first-component block is predicted by using the second combination to obtain a prediction value of the
first-componentblock corresponding to the second combination, and then a cost corresponding to the second combination
is determined according to the prediction value of the first-component block corresponding to the second combination and
the reconstructed value of the first-component block. The R second combinations are sorted according to a cost
corresponding to each second combination, and the sorted R second combinations are taken as the candidate
combination list, or N second combinations with the minimum cost are selected from the sorted R second combinations,
to construct the candidate combination list.
[0239] In some embodiments, S101-A21 includes the following steps.
[0240] S101-A21‑1, P weight derivation modes and Q prediction modes are determined, where P is a positive integer,
and Q is a positive integer and Q ≥ K.
[0241] S101-A21‑2, the R second combinations are constructed according to the P weight derivation modes and the Q
prediction modes, where any one of the R second combinations includes one of the P weight derivation modes and K
prediction modes in the Q prediction modes, P is a positive integer, and Q is a positive integer and Q ≥ K.
[0242] In embodiments, at the decoding end, the P weight derivation modes and the Q prediction modes are firstly
determined, and then the R second combinations are constructed according to the P weight derivation modes and the Q
prediction modes determined.
[0243] For example, the second combination includes one weight derivation mode and two prediction modes. It is
assumed that the P weight derivation modes are weight derivation mode 1 and weight derivation mode 2, and the Q
prediction modes are prediction mode 1, prediction mode 2, and prediction mode 3, then the two weight derivation modes
and the three prediction modes can be combined into 2×3×2=12 second combinations.
[0244] There is no limitation on the quantities of the P weight derivation modes and the Q prediction modes in
embodiments of the disclosure.
[0245] In a possible implementation, it is assumed that the current-component block is an intra-coding block, and there
are 64 possible weight derivation modes and 67 possible intra prediction modes for GPM, which can be found from the VVC
standard, but does not mean that there are only 64 possible types of weights for GPM or does not limit the specific types of
the 64 possible types of weights for GPM. It should be noted that, using of 64 types for GPM in VVC is with respect to the
trade-off between improving prediction effect and reducing overhead in the bitstream. However, in the disclosure,
encoding of the weight derivation mode is not implemented based on a fixed logic, and theoretically, more types of
weights are applicable and can be applied more flexibly in the disclosure. Likewise, it does not mean that there are only 67
intra prediction modes for GPM or does not limit the specific types of the 67 intra prediction modes for GPM, and
theoretically, all possible intra prediction modes can be applied in GPM. For example, if an intra angular prediction mode is
further detailed and there are more intra angular prediction modes introduced, then more intra angular prediction modes
can be applied in GPM, for example, an MIP mode in VVC can also be applied in the disclosure. However, considering that
there are multiple sub-modes of MIP, MIP is not elaborated in embodiments for ease of understanding. In addition, there
are some wide-angle modes, which can also be applied in the disclosure, but will not be elaborated in embodiments.
[0246] Assuming that K=2, then the foregoing K prediction modes include a 1st prediction mode and a 2nd prediction
mode. Assuming that there are 67 available prediction modes (i. e. Q=67), then there are 67 possible choices for the 1st
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prediction mode, and since the 2nd prediction mode is different from the 1st prediction mode, there are 66 possible choices
for the 2nd prediction mode. Assuming that there are 64 weight derivation modes (i. e. P=64), then in the disclosure, any two
different prediction modes and any one weight derivation mode can be combined to construct one second combination,
and accordingly, there are a total of 64*67*66 possible second combinations.
[0247] In the implementation, the P weight derivation modes are all possible weight derivation modes, such as the 64
weight derivation modes for GPM. The Q prediction modes are all possible prediction modes, such as the 67 intra
prediction modes for GPM. All the possible second combinations are obtained by means of an exhaustive algorithm, for
example, 64*67*66 possible second combinations are obtained. Prediction is performed on the first-component block by
using each of the 64*67*66 possible second combinations, a distortion cost of each second combination is calculated, and
then a candidate combination list corresponding to the current-component block is obtained according to the distortion
cost of each second combination.
[0248] In some embodiments, in order to reduce the amount of data and accelerate construction of the candidate
combination list, not all the prediction modes are tried, and instead, only some of the prediction modes can be selected for
trial.
[0249] In this case, determining of the Q prediction modes in S101-A21‑1 includes, but is not limited to, the following
manners.
[0250] Manner 1: the Q prediction modes are preset prediction modes.
[0251] Manner 2: at least one of a candidate prediction mode list of the current-component block, alternative prediction
mode lists corresponding to the K first prediction modes, a prediction mode(s) corresponding to the weight derivation
mode, or a preset mode is determined. The Q prediction modes are determined according to at least one of the candidate
prediction mode list, the alternative prediction mode lists corresponding to the K first predictionmodes, the prediction mode
corresponding to the weight derivation mode, or the preset mode.
[0252] The candidate prediction mode list includes multiple candidate prediction modes, and an alternative prediction
mode list corresponding to any one of the K first prediction modes includes at least one alternative prediction mode.
[0253] For example, the Q prediction modes are determined according to the candidate prediction mode list of the
current-component block.
[0254] For another example, the Q prediction modes are determined according to the alternative prediction mode lists
corresponding to the K first prediction modes respectively.
[0255] For another example, the Q prediction modes are determined according to the prediction mode corresponding to
the weight derivation mode.
[0256] For another example, the Q prediction modes are determined according to the preset mode.
[0257] For another example, the Q prediction modes are determined according to the candidate prediction mode list of
the current-component block and the alternative prediction mode lists corresponding to the K first prediction modes
respectively.
[0258] For another example, the Q prediction modes are determined according to the candidate prediction mode list of
the current-component block and the prediction mode corresponding to the weight derivation mode.
[0259] For another example, the Q prediction modes are determined according to the alternative prediction mode lists
corresponding to the K first prediction modes and the prediction mode corresponding to the weight derivation mode.
[0260] For another example, the Q prediction modes are determined according to the candidate prediction mode list, the
alternative prediction mode lists corresponding to the K first prediction modes, and the prediction mode corresponding to
the weight derivation mode.
[0261] For another example, the Q prediction modes are determined according to the candidate prediction mode list, the
alternative prediction mode lists corresponding to the K first prediction modes, the prediction mode corresponding to the
weight derivation mode, and the preset mode.
[0262] Determining the alternative prediction mode lists corresponding to the K first predictionmodes can be understood
as follows. An alternative prediction mode list is determined for each of the K first prediction modes. Then, when
constructing the second combination, a certain prediction mode in the second combination is selected from the alternative
prediction mode list corresponding to the prediction mode. For example, K=2, and the K first prediction modes include a 1st

prediction mode and a 2nd prediction mode. At the decoding end, alternative prediction mode list 1 is constructed for the 1st

prediction mode, and alternative prediction mode list 2 is constructed for the 2nd prediction mode. In this way, when
constructing different second combinations, one alternative prediction mode is selected from alternative prediction mode
list 1 and used as the 1st prediction mode, and one alternative prediction mode is selected from alternative prediction mode
list 2 and used as the 2nd prediction mode. As such, one weight derivation mode, and the 1st prediction mode and the 2nd

prediction mode selected constitute one second combination.
[0263] In embodiments of the disclosure, there is no limitation on the manner for determining the alternative prediction
mode list corresponding to each of the K first prediction modes.
[0264] In a possible implementation, for any one of the K first prediction modes, at least one of a candidate prediction
mode list corresponding to the prediction mode or the prediction mode corresponding to the weight derivation mode is
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determined, and an alternative prediction mode list corresponding to the prediction mode is determined according to at
least one of the candidate prediction mode list or the prediction mode corresponding to the weight derivation mode.
[0265] In embodiments of the disclosure, the process of determining the candidate prediction mode list corresponding to
one of the K first prediction modes is similar to the process of determining the candidate prediction mode list corresponding
to the current-component block, and reference can be made to the following elaborations.
[0266] In some embodiments, the candidate prediction mode list includes one or more inter prediction modes, for
example, includes at least one of skip, merge, a common inter prediction mode, unidirectional prediction, bidirectional
prediction, multi-hypothesis prediction, or the like.
[0267] In some embodiments, the candidate prediction mode list includes one or more intra prediction modes, for
example, includes at least one of a DC mode, a PLANAR mode, an angular mode, or the like. Optionally, the candidate
prediction mode list includes at least one intra prediction mode in a most probable mode (MPM) list.
[0268] In some embodiments, the foregoing candidate prediction mode list can further include modes such as IBC and
palette.
[0269] There is no limitation on the types and the quantity of prediction modes in the candidate prediction mode list in the
disclosure.
[0270] In some embodiments, the candidate prediction mode list is determined in at least one of the following manners.
[0271] Manner 1: the candidate prediction mode list includes a preset mode(s).
[0272] Manner 2: the candidate prediction mode list includes a mode(s) in an MPM list.
[0273] In some embodiments, a first candidate intra prediction mode list can be an MPM list of the current-component
block, for example, in VVC, an MPM list with a length of 6 can be obtained for the current-component block. In addition, in
some subsequent evolved technologies, there is a scheme of secondary MPM, and an MPM list with a length of 22 can be
derived, that is, the length of a first MPM list and the length of a second MPM list are 22 in total. In other words, in
embodiments of the disclosure, the MPM can be used for selection of the intra prediction mode.
[0274] In some embodiments, if a first candidate prediction mode list determined above does not include the preset
mode, the preset mode is added to the candidate prediction mode list.
[0275] In an example, the preset mode is several preset prediction modes. Optionally, the preset mode includes at least
one of a DC mode, a horizontal mode, or a vertical mode.
[0276] In another example, a picture type corresponding to the current-component block is determined, and the preset
mode is determined according to the picture type corresponding to the current-component block.
[0277] Currently, a common picture type includes an I picture, a B picture, and a P picture, and a common slice type
include an I slice, a B slice, and a P slice. Taking the slice type as an example (the same also applies to the picture type), an I
slice only has an intra-coded block(s), while a B slice or a P slice can have both an intra-coded block(s) and an inter-coded
block(s). That is, in an I slice, there is only an intra-coded block(s) neighbouring the current-component block, while in a B
slice or a P slice, there can be an intra-coded block or an inter-coded block neighbouring the current-component block.
Therefore, for some intra methods for GPM in the disclosure, more relevant information, such as an intra prediction mode
for a neighboring block, can be obtained from an I slice than from a B slice or a P slice, and thus different rules can be set for
different picture types.
[0278] For example, when constructing the candidate prediction mode list, if the picture type corresponding to the
current-component block is a B type or a P type, more preset modes are introduced, for example, some other angular
modes such as a top-right direction (mode 2 in We), a bottom-left direction (mode 66 in VVC), and a top-left direction (mode
34 in VVC) are introduced besides the DC mode, the horizontal mode, and the vertical mode. Alternatively, limitation can be
imposed on the number of candidate prediction mode lists for blocks of different picture types.
[0279] The picture type corresponding to the current-component block can be determined as follows. The picture type
corresponding to the current-component block is determined according to a picture type of a current picture that the
current-component block belongs to or a picture type of a current slice that the current-component block belongs to. For
example, the picture type of the current picture that the current-component block belongs to or the picture type of the
current slice that the current-component block belongs to is determined as the picture type corresponding to the current-
component block.
[0280] Optionally, the preset mode can be added in some cases. In an example, the preset mode is added if the number
of prediction modes in the candidate prediction mode list is less than (or less than or equal to) a threshold, where the
threshold can be 3, 4, 5, 6, or the like.
[0281] Manner 3: the candidate prediction mode list includes a set of candidate prediction modes determined according
to some rules such as equidistant filtering.
[0282] Manner 4: the candidate prediction mode list is determined according to a prediction mode applied to at least one
neighbouring block of the current-component block.
[0283] For example, prediction modes applied to one or more neighbouring blocks of the current-component block are
added to the candidate prediction mode list, so as to obtain the candidate prediction mode list of the current-component
block. Alternatively, a candidate prediction mode list corresponding to a kth prediction mode in the K prediction modes is
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obtained, where the kth prediction mode is any one prediction mode in the K prediction modes.
[0284] For another example, a prediction mode corresponding to the kth prediction mode in the prediction modes applied
to one or more neighbouring blocks of the current-component block is added to the candidate prediction mode list
corresponding to the kth prediction mode. For example, it is assumed that K=2, and the kth prediction mode is a 1st

prediction mode. It is assumed that two prediction modes are applied to each of two neighbouring blocks of the current-
component block for weighted prediction, where two prediction modes applied to a 1st neighbouring block are prediction
mode 1 and prediction mode 3, and two prediction modes applied to a 2nd neighbouring block are prediction mode 4 and
prediction mode 5. In this way, prediction mode 1 and prediction mode 4 can be added to a candidate prediction mode list
corresponding to the 1st prediction mode.
[0285] Manner 5: the picture type corresponding to the current-component block is determined, and the candidate
prediction mode list is determined according to the picture type corresponding to the current-component block. For
example, if the picture type corresponding to the current-component block is a B type or a P type, at least one of the DC, the
horizontal mode, the vertical mode, or some angular modes can be added to the first candidate prediction mode list. For
another example, if the picture type corresponding to the current-component block is an I type, at least one of the DC, the
horizontal mode, or the vertical mode can be added to the candidate prediction mode list.
[0286] Manner 6: at least one of a second prediction mode, a third prediction mode, a fourth prediction mode, or a fifth
prediction mode is determined. The second prediction mode is applied to at least one of a first-component block, a second-
component block, or a third-component block (for example, a chroma block and/or a luma block) which is at a preset
location. The third prediction mode is applied to at least one a first-component block, a second-component block, or a third-
component block (for example, a luma block and/or a chroma block) which has been decoded and neighbours the current-
component block. The fourth prediction mode is applied to a first-component block (for example, a luma block)
corresponding to an internal preset region of the current-component block. The fifth prediction mode is related to the
first-component block corresponding to the current-component block. Then the candidate prediction mode list of the
current-component block is determined according to at least one of the second prediction mode, the third prediction mode,
the fourth prediction mode, or the fifth prediction mode.
[0287] In some embodiments, in manner 6, at least one of the first-component block, the second-component block, or
the third-component block which has been decoded and neighbours the current-component block includes at least one of
a first-component block, a second-component block, or a third-component block corresponding to a decoded region at the
top and/or the left of the current-component block. For example, as illustrated in FIG. 18, prediction modes applied to
blocks 0 to 5 are selected as the third prediction mode, and/or a prediction mode applied to at least one block represented
by an ellipsis between block 2 and block 3 is selected as the third prediction mode, and/or a prediction mode applied to at
least one block represented by an ellipsis between block 1 and block 5 is selected as the third prediction mode. In an
example, in embodiments, the first-component block can be a luma CU, and the second-component block and/or the third-
component block can be a chroma CU. In this case, a prediction mode applied to a decoded luma CU and/or decoded
chroma CU neighbouring the current-component block is determined as the third prediction mode.
[0288] In some embodiments, in the foregoing manner 6, the internal preset region of the current-component block can
be any region inside the current-component block. The first-component block corresponding to the internal region of the
current-component block can be understood as a first-component block located in the same space as the internal region of
the current-component block. Optionally, the first-component block can be a luma CU. For example, according to a
coordinate of a top-left vertex of the internal region of the current-component block, a luma CU corresponding to the
coordinate is obtained through mapping, and then a prediction mode applied to the luma CU is determined as the fourth
prediction mode.
[0289] In some embodiments, in the foregoing manner 6, the manner for determining the fifth prediction mode related to
the first-component block corresponding to the current-component block at least includes the following several examples.
[0290] Example 1, since the first-component block corresponding to the current-component block has been decoded, a
prediction mode applied to the first-component block is determined as the fifth prediction mode. In an example, the first-
component block may include multiple first-component CUs, and prediction modes applied to the multiple first-component
CUs may be the same or different. In embodiments of the disclosure, a prediction mode applied to at least one of the
multiple first-component CUs in the first-component block can be determined as the fifth prediction mode.
[0291] Example 2, the fifth prediction mode is determined according to a texture of the first-component block
corresponding to the current-component block. Exemplarily, a texture direction of the first-component block is determined,
and the fifth prediction mode is determined according to the texture direction.
[0292] There is no limitation on the manner for determining the texture direction of the first-component block
corresponding to the current-component block in embodiments of the disclosure.
[0293] In a possible implementation, texture directions of some samples in the first-component block corresponding to
the current-component block are determined, and the texture direction of the first-component block is determined
according to the texture directions of these samples. In some embodiments, for ease of illustration, a sample whose
texture direction needs to be determined in the first-component block is called a texture sample. These texture samples
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can be default samples. For example, at both the encoding end and the decoding end, some samples in the first-
component block are used as texture samples by default, and texture directions of the texture samples are calculated. In
some embodiments, the texture sample is selected in a preset manner. For example, at the decoding end, multiple texture
samples are selected from the first-component block in a preset manner for texture sample selection.
[0294] For each of the multiple texture samples, a gradient of the texture sample is determined, for example, a horizontal
gradient and a vertical gradient of the texture sample are determined, and then a texture direction of the texture sample is
determined according to the horizontal gradient and the vertical gradient of the texture sample.
[0295] Then, the texture direction of the first-component block is determined according to the texture direction of each
texture sample.
[0296] Exemplarily, one or more of texture directions corresponding to the multiple texture samples are determined as
the texture direction of the first-component block.
[0297] For example, any one or more of texture directions corresponding to the multiple texture samples are determined
as the texture direction of the first-component block.
[0298] For another example, the most frequently appeared one or more of the texture directions corresponding to the
multiple texture samples are determined as the texture direction of the first-component block.
[0299] After the texture direction of the first-component block corresponding to the current-component block is
determined, the fifth prediction mode is determined according to the texture direction.
[0300] In an example, a prediction mode having a prediction direction parallel to the texture direction is determined as
the fifth prediction mode.
[0301] In an example, a prediction mode having a prediction direction perpendicular to the texture direction is
determined as the fifth prediction mode.
[0302] In an example, a prediction mode having a prediction direction parallel to the texture direction and a prediction
mode having a prediction direction perpendicular to the texture direction are determined as the fifth prediction mode.
[0303] It should be noted that, the predictionmode having a prediction direction parallel to the texture direction includes a
prediction mode having a prediction direction parallel to the texture direction and/or a prediction mode having a prediction
direction approximately parallel to the texture direction. The prediction mode having a prediction direction perpendicular to
the texture direction includes a prediction mode having a prediction direction perpendicular to the texture direction and/or a
prediction mode having a prediction direction approximately perpendicular to the texture direction.
[0304] It should be noted that, as the manner for determining the candidate prediction mode list, the foregoing manner 1
to manner 6 can be used separately or can be combined arbitrarily.
[0305] In some embodiments, the candidate prediction mode list includes at least one of a candidate intra prediction
mode list or a candidate inter prediction mode list. The candidate intra prediction mode list includes at least one candidate
intra prediction mode, and the candidate inter prediction mode list includes at least one candidate inter prediction mode.
[0306] After the candidate prediction mode list of the current-component block is obtained in the foregoing manner, Q
prediction modes are determined according to the candidate prediction mode list, for example, all or some of candidate
prediction modes in the candidate prediction mode list are determined as all or some of the Q prediction modes.
[0307] The following will elaborate a process of determining the prediction mode corresponding to the weight derivation
mode.
[0308] In embodiments of the disclosure, the prediction mode corresponding to the weight derivation mode is a generic
term, which can be, for example, a prediction mode(s) corresponding to one preset weight derivation mode, or a prediction
mode(s) corresponding to several preset weight derivation modes. In some embodiments, the prediction mode corre-
sponding to the weight derivation mode can also be understood as a prediction mode list corresponding to the weight
derivation mode, where the prediction mode list includes at least one prediction mode.
[0309] In some embodiments, the prediction mode corresponding to the weight derivation mode includes a prediction
mode corresponding to at least one of the P weight derivation modes. In this case, the prediction mode corresponding to
the weight derivation mode is determined as follows. For a pth weight derivation mode in the P weight derivation modes, a
prediction mode corresponding to the pth weight derivation mode is determined; and the prediction mode corresponding to
the weight derivation mode is determined according to the prediction mode corresponding to least one of the P weight
derivation modes, where p is a positive integer.
[0310] In embodiments of the disclosure, the process of determining a prediction mode corresponding to each of the P
weight derivation modes is substantially the same. For ease of illustration, the pth weight derivation mode in the P weight
derivation modes is taken as an example for illustration below.
[0311] The prediction mode corresponding to the pth weight derivation mode can be determined in the following two
manners.
[0312] Manner 1: if at least one of the prediction modes corresponding to the pth weight derivation mode is an intra
prediction mode, an angle index is determined according to the pth weight derivation mode, and an intra prediction mode
corresponding to the angle index is determined as at least one of the prediction modes corresponding to the pth weight
derivation mode.
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[0313] The angle index indicates an angle index of a boundary line of weights.
[0314] In some embodiments, the angle index is represented by the field angleldx.
[0315] The foregoing Table 2 illustrates a correspondence between merge_gpm_partition_idx and angleldx. With
reference to Table 2, the angle index can be derived according to the pth weight derivation mode.
[0316] In the disclosure, there is a correspondence between angle indexes and intra prediction modes, that is, different
angle indexes correspond to different intra prediction modes.
[0317] Exemplarily, the correspondence between angle indexes and intra prediction modes is illustrated in Table 7.

Table 7

angleIdx Intra prediction mode

0 50

2 42

3 38

4 34

5 30

... ...

[0318] In the foregoing manner 1, taking K=2 as an example, if a 1st prediction mode or a 2nd prediction mode is an intra
prediction mode, the angle index is determined according to the pth weight derivation mode, for example, the angle index
corresponding to the pth weight derivation mode is derived according to Table 2. Then, the intra prediction mode
corresponding to the angle index is determined according to the foregoing Table 7, for example, the angle index is 2,
and the intra prediction mode corresponding to the angle index is 42, and accordingly, intra prediction mode 42 is
determined as the 1st prediction mode or the 2nd prediction mode.
[0319] Manner 2: if at least one of the prediction modes corresponding to the pth weight derivation mode is an intra
prediction mode, an intra prediction mode(s) corresponding to the pth weight derivation mode is determined; and at least
one of the intra prediction modes corresponding to the pth weight derivation mode is determined as at least one of the
prediction modes corresponding to the pth weight derivation mode.
[0320] The intra prediction mode corresponding to the pth weight derivation mode includes at least one of an intra
prediction mode having a prediction direction parallel to the boundary line of weights, an intra prediction mode having a
prediction direction perpendicular to the boundary line, or a planar mode.
[0321] It should be noted that, the intra prediction mode having a prediction direction parallel to the boundary line of
weights includes one or more intra prediction modes having a prediction direction parallel or approximately parallel to the
boundary line of weights. The intra prediction mode having a prediction direction perpendicular to the boundary line of
weights include one or more intra prediction modes having a prediction direction perpendicular or approximately
perpendicular to the boundary line of weights.
[0322] In the foregoing manner 2, taking K=2 as an example, if a 1st prediction mode and/or a 2nd prediction mode is an
intra prediction mode, the 1st prediction mode and/or the 2nd prediction mode is determined from the intra prediction
mode(s) corresponding to the weight derivation mode. For example, the 1st prediction mode and/or the 2nd prediction
mode can be an intra prediction mode that is collinear or nearly collinear with a weight partition line (also referred to as a
boundary line). Alternatively, the 1st prediction mode and/or the 2nd prediction modecan be an intra prediction modehaving
a prediction direction perpendicular or approximately perpendicular to the boundary line of weights. For example, the
boundary line of weights is in a horizontal direction, for example, a mode with a GPM index 18, 19, 50, or 51 in FIG. 4, and
the 1st prediction mode and/or the 2nd prediction mode is mode 18 in a horizontal direction or mode 50 in a vertical direction.
[0323] At the decoding end, the prediction mode corresponding to at least one of the P weight derivation modes is
determined through the foregoing steps, and then the prediction mode corresponding to the weight derivation mode is
determined according to the prediction mode corresponding to at least one of the P weight derivation modes. For example,
all or some of the prediction modes corresponding to at least one of the P weight derivation modes is used as the prediction
mode corresponding to the weight derivation mode.
[0324] Further, there may be repeated prediction modes in prediction modes corresponding to the P weight derivation
modes, and in this case, the repeated prediction modes are removed, and the remaining different prediction modes are
determined as the prediction mode corresponding to the weight derivation mode.
[0325] In embodiments of the disclosure, in order to reduce the number of the R second combinations, selection is
performed on the prediction modes, and specifically, Q prediction modes are determined according to the foregoing
method.
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[0326] In some embodiments, in order to reduce complexity at the decoding end, the number of the Q prediction modes
is restricted, for example, Q is less than or equal to a first preset threshold. In the disclosure, the value of the first preset
threshold is not limited, and can be determined according to actual needs, forexample, the first preset threshold is 6, that is,
6 prediction modes are selected to construct the R second combinations, so as to control the number of second
combinations.
[0327] In some embodiments, the value of Q depends on the size and/or shape of the current-component block, where
the shape of the current-component block can be understood as depending on the length-to-width ratio of the current-
component block.
[0328] During prediction, for a small block, prediction results of similar prediction modes differ slightly, while for a large
block, prediction results of similar prediction modes differ significantly. Therefore, in embodiments of the disclosure,
different values of Q are set for blocks of different sizes, i. e. a large value of Q is set for a large block, while a small value of Q
is set for a small block.
[0329] In this case, when determining the value of Q corresponding to the current-component block, the value of Q is set
according to the size of the current-component block. For example, if the size of the current-component block is greater
than a first value, then Q is greater than or equal to a second preset threshold. For another example, if the size of the
current-component block is smaller than or equal to the first value, then Q is less than a third preset threshold. The specific
values of the first value, the second preset threshold, and the third preset threshold are not limited in embodiments of the
disclosure, where the third preset threshold is less than the second preset threshold.
[0330] The process of determining the P weight derivation modes in S101-A21‑1 is described below.
[0331] In embodiments of the disclosure, there are at least the following manners for determining the P weight derivation
modes.
[0332] Manner 1: the P weight derivation modes are selected from M preset weight derivation modes, where M is a
positive integer and M ≥ P.
[0333] There is no limitation on the M preset weight derivation modes in embodiments of the disclosure.
[0334] In some embodiments, there are 64 weight derivation modes for GPM and 56 weight derivation modes for AWP.
In embodiments, the M preset weight derivation modes include at least one of the 64 weight derivation modes for GPM, or
include at least one of the 56 weight derivation modes for AWP.
[0335] In some embodiments, the M weight derivation modes in embodiments of the disclosure can support more
angleldx or support angleldx different from those in VVC. For another example, the M weight derivation modes in
embodiments of the disclosure can support more distanceldx or support distanceldx different from those in VVC.
[0336] In some embodiments, the M preset weight derivation modes can be derived according to a preset weight
derivation mode.
[0337] For example, in embodiments of the disclosure, the M weight derivation modes are determined according to a
weight derivation mode corresponding to AWP. Optionally, in embodiments of the disclosure, the M weight derivation
modes can also be derived in other manners.
[0338] In some embodiments, if M = P, the M weight derivation modes are determined as the P weight derivation modes.
[0339] In some embodiments, if M > P, in order to further reduce the number of the R second combinations, selection is
performed on the M preset weight derivation modes, and then the P weight derivation modes can be selected from the M
preset weight derivation modes to construct the R second combinations.
[0340] In some embodiments, a weight derivation mode corresponding to a preset partition angle and/or a preset offset
is removed from the M weight derivation modes to obtain the P weight derivation modes. The same partition angle in the
weight derivation mode may correspond to multiple offsets. As illustrated in FIG. 19A, weight derivation modes 10, 11, 12,
and 13 have the same partition angle, but have different offsets. Therefore, weight derivation modes corresponding to
some preset offsets can be removed, and/or weight derivation modes corresponding to some preset partition angles can
be removed. As such, it is possible to reduce the total number of possible second combinations, and on the other hand, to
make various possible second combinations differ more significantly.
[0341] In some embodiments, selection conditions corresponding to different blocks can be different. In this way, when
determining the P weight derivation modes corresponding to the current-component block, a selection condition
corresponding to the current-component block is firstly determined, and then P weight derivation modes are selected
from the M weight derivation modes according to the selection condition corresponding to the current-component block.
[0342] In some embodiments, the selection condition corresponding to the current-component block includes a
selection condition corresponding to the size of the current-component block and/or a selection condition corresponding
to the shape of the current-component block. During prediction, for a small block, prediction results of similar weight
derivation modes differ slightly, while for a large block, prediction results of similar weight derivation modes differ
significantly. Therefore, in embodiments of the disclosure, different values of P are set for blocks of different sizes, i.
e. a large value of P is set for a large block, while a small value of P is set for a small block.
[0343] In some embodiments, the selection condition is implemented by an array. The array includes M elements, and
the M elements are in one-to-one correspondence with the M weight derivation modes. An element corresponding to each
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weight derivation mode indicates whether the weight derivation mode is applicable, and whether the weight derivation
mode is applicable can be understood as whether the weight derivation mode can be used as one of the P weight derivation
modes for subsequent trial of the second combination.
[0344] The array can be a one-dimensional array or a two-dimensional array.
[0345] Exemplarily, taking GPM as an example, the number of the M weight derivation modes is 64, an array including 64
elements is set, and a value of each element indicates whether a corresponding weight derivation mode is applicable.
Taking a one-dimensional array as an example,a specific example is as follows, in which an array of g_sgpm_splitDir is set:

[0346] If the value of g_sgpm_splitDir[x]is 1, it indicates that a weight derivation mode whose index is x is applicable; and
if the value of g_sgpm_splitDir[x] is 0, it indicates that the weight derivation mode whose index is x is not applicable.
[0347] In some embodiments, if the selection condition corresponding to the current-component block includes the
selection condition corresponding to the size of the current-component block and the selection condition corresponding to
the shape of the current-component block, and for the same weight derivation mode, if the selection condition
corresponding to the size of the current-component block and the selection condition corresponding to the shape of
the current-component block both indicate that the weight derivation mode is applicable, the weight derivation mode is
determined as one of the P weight derivation modes. If at least one of the selection condition corresponding to the size of
the current-component block or the selection condition corresponding to the shape of the current-component block
indicates that the weight derivation mode is not applicable, it is determined that the weight derivation mode does not belong
to the P weight derivation modes.
[0348] In some embodiments, selection conditions corresponding to different block sizes and selection conditions
corresponding to different block shapes can be implemented separately by multiple arrays.
[0349] In some embodiments, selection conditions corresponding to different block sizes and selection conditions
corresponding to different block shapes can be implemented by two-dimensional arrays, that is, one two-dimensional
array includes both the selection condition corresponding to the block size and the selection condition corresponding to the
block shape.
[0350] Exemplarily, for a block with a size of A and a shape of B, a selection condition corresponding to the block is
illustrated as follows, and the selection condition is represented by a two-dimensional array:
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[0351] If both values of g_sgpm_splitDir[x] are 1, it indicates that a weight derivation mode whose index is x is applicable;
and if one of the values of g_sgpm_splitDir[x] is 0, it indicates that the weight derivation mode whose index is x is not
applicable. For example, g_sgpm_splitDir[4]=(1,0) indicates that weight derivation mode 4 is applicable to a block with a
size of A, but is not applicable to a block with a shape of B.Therefore, if the size of a block is A and the shape of the block is B,
the weight derivation mode is not applicable.
[0352] It should be noted that, in the foregoing elaborations, the 64 weight derivation modes for GPM are taken as an
example, but the weight derivation mode in embodiments of the disclosure includes, but is not limited to, the 64 weight
derivation modes for GPM and the 56 weight derivation modes for AMP.
[0353] At the decoding end, after determining the Q prediction modes and the P weight derivation modes according to
the foregoing steps, R different second combinations are constructed according to the Q prediction modes and the P
weight derivation modes. Then, the candidate combination list is determined according to the R second combinations, and
then the first weight derivation mode and the K first prediction modes are determined from the candidate combination list.
[0354] In some embodiments, in order to further accelerate construction of the candidate combination list, at the
decoding end, selection is performed on the foregoing determined Q prediction modes and P weight derivation modes. In
this case, for S101-A21‑2, the R second combinations are constructed according to the determined P weight derivation
modes and Q prediction modes according to the following steps S101-A21‑21 to S101-A21‑23.
[0355] S101-A21‑21, S weight derivation modes are selected from the P weight derivation modes, where S is a positive
integer and S ≤ P.
[0356] Specifically, a weight derivation mode with low probability of occurrence is removed from the P determined weight
derivation modes, so as to obtain the S selected weight derivation modes.
[0357] For the above S101-A21‑21, the manner for selecting the S weight derivation modes from the P weight derivation
modes includes, but is not limited to, the following manners.
[0358] Manner 1, for an ith weight derivation mode in the P weight derivation modes, weights of K second prediction
modes for the first-component block are determined according to the ith weight derivation mode, where the K second
prediction modes are any K prediction modes in the Q prediction modes, and i is a positive integer and 1≤ i ≤ P. If a weight of
any one of the K prediction modes for the first-component block is less than a first preset value, the ith weight derivation
mode is removed from the P weight derivation modes, so as to obtain the S weight derivation modes.
[0359] In the above manner 1, for a weight derivation mode, if weights for the first-component block derived according to
the weight derivation mode make a certain prediction mode have little contribution to prediction of the first-component
block or have no contribution to prediction of the first-component block, the weight derivation mode will not be used. For
example, in weight derivation mode 52 in FIG. 4 (square block), a weight of a 2nd prediction mode for the first-component
block is low. For another example, in weight derivation mode 54, a weight of the 2nd prediction mode to the first-component
block is zero, that is, it can be considered that in weight derivation mode 54, the 2nd prediction mode has no contribution to
prediction of the first-component block, and the prediction value of the first-component block is determined completely
according to a 1st prediction mode. In this case, the 2nd prediction mode has no contribution, and such weight derivation
mode needs to be removed from the P weight derivation modes.
[0360] It should be noted that, the same weight derivation mode for blocks of different shapes may lead to different
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contributions of the two prediction modes. The current-component block may be square-shaped or rectangular-shaped,
the length may be greater than the width or the width may be greater than the length, and in addition, the ratio may be 1:2 or
1:4. FIG. 19A illustrates weight derivation modes for GPM in a 32x64 block, and FIG. 19B illustrates weight derivation
modes for GPM in a 64x32 block. As can be seen, an intersection between a boundary line of the same weight derivation
mode and a block boundary is different for different shapes of the block, because the block shape has changed while the
angle of the boundary line remains unchanged despite change of the block shape. As illustrated in FIG. 19A, for a weight
derivation mode whose index is 52, in a 32x64 block, when a boundary line of the weight derivation mode whose index is 52
extends to a region of the first-component block corresponding to the current-component block, the boundary line
intersects with the region of the first-component block such that a weight of the 2nd prediction mode to the first-component
block is not less than a preset value, which indicates that the 2nd prediction mode has a contribution to prediction of the first-
component block. However, as illustrated in FIG. 19B, also for the weight derivation mode whose index is 52, in a 64x32
block, when the boundary line of the weight derivation mode whose index is 52 extends to the region of the first-component
block corresponding to the current-component block, the boundary line does not intersect with the region of the first-
component block such that the weight of the 2nd prediction mode to the first-component block is 0, which indicates that the
2nd prediction mode has no contribution to prediction of the first-component block.
[0361] In the foregoing manner 1, a weight derivation mode which makes a weight of any one of the K prediction modes
for the first-component block be less than the first preset value is removed from the P weight derivation modes, so as to
obtain the S weight derivation modes.
[0362] The specific value of the first preset value is not limited in embodiments of the disclosure, which can be, for
example, a small value greater than or equal to 0.
[0363] Manner 2: for an ith weight derivation mode in the P weight derivation modes, a cost when predicting the first-
component block by using the ith weight derivation mode is determined, where i is a positive integer and 1 ≤ i ≤ P; and the S
weight derivation modes are selected from the P weight derivation modes according to the cost corresponding to the ith
weight derivation mode.
[0364] In the above manner 2, a cost corresponding to each of the P weight derivation modes is calculated, so as to
select the S weight derivation modes from the P weight derivation modes.
[0365] In embodiments of the disclosure, one weight derivation mode and K prediction modes are used as one
combination to calculate a cost. In this way, for the convenience of calculation, costs of the P weight derivation modes
are calculated based on the given K prediction modes, that is, each of the P weight derivation modes is combined with the
given K prediction modes to obtain P combinations, and a cost corresponding to each of the P combinations is calculated,
so as to obtain the costs of the P weight derivation modes.
[0366] For example, assuming that the given K prediction modes are prediction mode 1 and prediction mode 2, for the ith
weight derivation mode in the P weight derivation modes, the ith weight derivation mode, prediction mode 1, and prediction
mode 2 constitute a combination, and the combination is marked as combination i. The first-component block corre-
sponding to the current-component block is predicted by using combination i, so as to obtain a prediction value of the first-
component block corresponding to combination i. A prediction distortion cost corresponding to combination i is determined
according to the prediction value of the first-component block corresponding to combination i and the reconstructed value
of the first-component block, and the prediction distortion cost corresponding to combination i is determined as a cost
corresponding to the ith weight derivation mode. In this way, a cost corresponding to any one of the P weight derivation
modes can be determined.
[0367] After the cost corresponding to the ith weight derivation mode in the P weight derivation modes is determined
according to the foregoing method, S weight derivation modes are selected from the P weight derivation modes according
to the cost corresponding to the ith weight derivation mode.
[0368] For the above manner 2, at the decoding end, the S weight derivation modes can be selected from the P weight
derivation modes according to the cost corresponding to the ith weight derivation mode in the following manners.
[0369] In a first manner, if the cost corresponding to the ith weight derivation mode is less than a second preset value, a
weight derivation mode(s) similar to the ith weight derivation mode is selected from the P weight derivation modes; and the
S weight derivation modes are determined according to the ith weight derivation mode and the weight derivation mode
similar to the ith weight derivation mode. The weight derivation mode similar to the ith weight derivation mode can be
understood as a weight derivation mode whose prediction result is similar to that of the ith weight derivation mode. For
example, the weight derivation mode similar to the ith weight derivation mode includes a weight derivation mode whose
partition angle is similar to that of the ith weight derivation mode, and/or a weight derivation mode whose offset similar to
that of the ith weight derivation mode, where an offset of a weight derivation mode can also be understood as an intercept of
a boundary line of the weight derivation mode on the boundary of the current-component block.
[0370] Exemplarily, similarity in partition angle can mean that the partition angles are the same but the offsets are
different, such as weight derivation mode 11 and weight derivation mode 13 in FIG. 4; or can mean that the partition angles
are the same and the offsets are similar, such as weight derivation mode 11 and weight derivation mode 12 in FIG. 4; or can
mean that the partition angles are similar but the offsets are different, such as weight derivation mode 9 and weight
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derivation mode 11 in FIG. 4; or can mean that the partition angles are similar and the offsets are similar, such as weight
derivation mode 9 and weight derivation mode 12 in FIG. 4.
[0371] Exemplarily, similarity in offset can mean that the offsets are similar and the partition angles are the same, such as
weight derivation mode 29 and weight derivation mode 30 in FIG. 4; or can mean that the offsets are the same or similar and
the partition angles are similar, such as weight derivation mode 2 and weight derivation mode 38 in FIG. 4.
[0372] In some embodiments, the weight derivation mode similar to the ith weight derivation mode can be understood as
a weight derivation mode whose index is close to the index of the ith weight derivation mode.
[0373] In the first manner, if the cost corresponding to the ith weight derivation mode is less than the second preset value,
it indicates that an optimal prediction effect may be achieved if prediction is performed on the current-component block by
using the ith weight derivation mode. In this case, the ith weight derivation mode is selected from the P weight derivation
modes to construct the R second combinations. In addition, since the weight derivation mode similar to the ith weight
derivation mode has characteristics similar to those of the ith weight derivation mode, the weight derivation mode similar to
the ith weight derivation mode is selected from the P weight derivation modes to construct the R second combinations.
Then, another weight derivation mode is selected from the remaining weight derivation modes in the P weight derivation
modes and is taken as a new ith weight derivation mode, and the foregoing steps are repeated, so as to obtain the S weight
derivation modes.
[0374] The specific value of the second preset value is not limited in embodiments of the disclosure, and is specifically
determined according to actual needs.
[0375] In someembodiments,at the decoding end, the S weight derivationmodes can also be selected from the P weight
derivation modes in a second manner described below.
[0376] In the second manner, if the cost corresponding to the ith weight derivation mode is greater than a third preset
value, the ith weight derivation mode and the weight derivation mode similar to the ith weight derivation mode are removed
from the P weight derivation modes, so as to obtain at least one weight derivation mode after removal; and the S weight
derivation modes are determined according to the at least one weight derivation mode after removal.
[0377] In the second manner above, if the cost corresponding to the ith weight derivation mode is greater than the third
preset value, it indicates that an optimal prediction effect may not be achieved if prediction is performed on the current-
component block by using the ith weight derivation mode. In this case, the ith weight derivation mode is removed from the P
weight derivation modes. In addition, since the weight derivation mode similar to the ith weight derivation mode has
characteristics similar to those of the ith weight derivation mode, the weight derivation mode similar to the ith weight
derivation mode is also removed from the P weight derivation modes, so as to obtain a set of weight derivation modes after
removal. Then, another weight derivation mode is selected from the set of weight derivation mode after removal and is
taken as a new ith weight derivation mode, and the foregoing steps are repeated. In this way, weight derivation modes in a
set of weight derivation mode finally obtained are determined as the S weight derivation modes.
[0378] The specific value of the third preset value is not limited in embodiments of the disclosure, and is specifically
determined according to actual needs. The third preset value is greater than the second preset value described above.
[0379] At the decoding end, after the S weight derivation modes are selected from the P weight derivation modes
according to the foregoing steps, the following step S101-A21‑22 is performed.
[0380] S101-A21‑22, T prediction modes are selected from the Q prediction modes, where T is a positive integer and T ≤
Q.
[0381] In embodiments of the disclosure, there is no limitation on the manner for selecting T prediction modes from the Q
prediction modes.
[0382] In some embodiments, T preset prediction modes are selected from the Q prediction modes.
[0383] In some embodiments, for an ith prediction mode in the Q prediction modes, at the decoding end, determine a cost
when predicting the first-component block by using the ith prediction mode, where i is a positive integer and 1 ≤ i ≤ Q; and T
prediction modes are selected from the Q prediction modes according to the cost corresponding to the ith prediction mode.
[0384] In embodiments of the disclosure, one weight derivation mode and K prediction modes are used as one
combination to calculate a cost. In this way, for the convenience of calculation, costs of the Q prediction modes are
calculated based on the given weight derivation mode and other given K‑1 prediction modes, i. e. each of the Q prediction
modes is combined with the given weight derivation mode and the given K‑1 prediction modes, so as to obtain Q
combinations; and a cost corresponding to each of the Q combinations is calculated, so as to obtain costs of the Q
prediction modes.
[0385] For example, assuming that the given K‑1 prediction modes are prediction mode 1 and the given weight
derivation mode is weight derivation mode 1, for the ith prediction mode in the Q prediction modes, weight derivation mode
1, the ith prediction mode, and prediction mode 1 constitute a combination, and the combination is marked as combination i.
The first-component block is predicted by using combination i, to obtain a prediction value of the first-component block
corresponding to combination i. A prediction distortion cost corresponding to combination i is determined according to the
prediction value of the first-component block corresponding to combination i and the reconstructed value of the first-
component block, and the prediction distortion cost corresponding to combination i is determined as a cost corresponding
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to the ith prediction mode. In this way, a cost corresponding to any one of the Q prediction modes can be determined.
[0386] After the cost corresponding to the ith prediction mode in the Q prediction modes is determined according to the
foregoing method, the T prediction modes are selected from the Q prediction modes according to the cost corresponding to
the ith prediction mode.
[0387] At the decoding end, the T prediction modes can be selected from the Q prediction modes according to the cost
corresponding to the ith prediction mode in the following manners.
[0388] In a first manner, if a cost corresponding to the ith prediction mode is less than a fourth preset value, a prediction
mode(s) similar to the ith prediction mode is selected from the Q prediction modes; and the T prediction modes are
determined according to the ith prediction mode and the prediction mode similar to the ith prediction mode. The prediction
mode similar to the ith prediction mode can be understood as a prediction mode whose prediction result is similar (or close)
to the prediction result of the ith prediction mode, for example, a prediction mode whose prediction direction (or angle) is
close to the prediction direction (or angle) of the ith prediction mode, or a prediction mode whose index is close to the index
of the ith prediction mode, such as a prediction mode whose index is larger than the index of the ith prediction mode by 1, 2,
or the like, or a prediction mode whose index is smaller than the index of the ith prediction mode by 1, 2, or the like.
[0389] In the first manner above, if the cost corresponding to the ith prediction mode is less than the fourth preset value, it
indicates that an optimal prediction effect may be achieved if prediction is performed on the current-component block by
applying the ith prediction mode. In this case, the ith prediction mode is selected from the Q prediction modes to construct
the R second combinations. In addition, since the prediction mode similar to the ith prediction mode has characteristics
similar to those of the ith prediction mode, the prediction mode similar to the ith prediction mode is selected from the Q
prediction mode modes to construct the R second combinations. Then, another prediction mode is selected from the
remaining prediction modes in the Q prediction modes and is taken as a new ith prediction mode, and the foregoing steps
are repeated, so as to obtain the T prediction modes.
[0390] The specific value of the fourth preset value is not limited in embodiments of the disclosure, and is specifically
determined according to actual needs.
[0391] In a second manner, if the cost corresponding to the ith prediction mode is greater than a fifth preset value, the ith
prediction mode and the prediction mode similar to the ith prediction mode are removed from the Q prediction modes to
obtain at least one prediction mode after removal; and the T prediction modes are determined according to the at least one
prediction mode after removal.
[0392] In the second manner above, if the cost corresponding to the ith prediction mode is greater than the fifth preset
value, it indicates that an optimal prediction effect may not be achieved if prediction is performed on the current-component
block by applying the ith prediction mode. In this case, the ith prediction mode is removed from the Q prediction modes. In
addition, since prediction mode similar to the ith prediction mode has characteristics similar to those of the ith prediction
mode, the prediction mode similar to the ith prediction mode is also removed from the Q prediction modes, so as to obtain a
set of prediction modes after removal. Then, another prediction mode is selected from the set of prediction modes after
removal and is taken as a new ith prediction mode, and the foregoing steps are repeated. In this way, prediction modes in a
set of prediction modes finally obtained are determined as the T prediction modes.
[0393] The specific value of the fifth preset value is not limited in embodiments of the disclosure, and is specifically
determined according to actual needs. The fifth preset value is greater than the fourth preset value described above.
[0394] After the S weight derivation modes are selected from the P weight derivation modes and the T prediction modes
are selected from the Q prediction modes according to the foregoing steps, the following S101-A21‑23 is performed.
[0395] S101-A21‑23, the R second combinations are constructed according to the S weight derivation modes and the T
prediction modes.
[0396] Specifically, one weight derivation mode is selected from the S weight derivation modes, and K prediction modes
are selected from the T prediction modes. The one weight derivation mode and the K prediction modes constitute one
second combination. By repeating this step, the R second combinations can be obtained.
[0397] It can be seen from the above that each second combination includes one weight derivation mode and K
prediction modes. In this way, when selecting a prediction mode, limitation can be imposed on possible choices for one
element in a combination when the other K elements in the combination are fixed. For example, if K=2, the possible choices
for one element, which is used in combination with the other two elements, can be limited.
[0398] An implementation of the foregoing S101-A21‑2 will be described below, in which selection is performed for one
prediction mode when the weight derivation mode and the other one prediction mode are fixed.
[0399] In some embodiments, the above S101-A21‑2 includes the following. For the ith weight derivation mode in the P
weight derivation modes, determine a cost when predicting the first-component block by using the ith weight derivation
mode and a jth prediction mode in the Q prediction modes. If a cost corresponding to a combination of the ith weight
derivation mode and the jth prediction mode is greater than a sixth preset value, the jth prediction mode and a prediction
mode similar to the jth prediction mode are removed from the Q prediction modes, to obtain at least one prediction mode
after removal. The R second combinations are constructed according to the ith weight derivation mode and the at least one
prediction mode after removal.
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[0400] In embodiments, when the weight derivation mode and one prediction mode are fixed, selection is performed for
the other one prediction mode. For example, in a certain weight derivation mode, if a small cost cannot be obtained when
using a certain intra prediction mode as a first prediction mode, then skip trying to use an intra prediction mode similar to
such intra prediction mode as the first prediction mode regarding the weight derivation mode.
[0401] Specifically, for the ith weight derivation mode in the P weight derivation modes, assuming that K=2, then the
combination includes the ith weight derivation mode, a 1st prediction mode, and a 2nd prediction mode. Assuming that the
2nd prediction mode is set to be prediction mode 1, then prediction mode 1 can be a prediction mode in the Q prediction
modes, or can be another prediction mode other than the Q prediction modes. Then possible choices for the 1st prediction
mode are determined from the Q prediction modes. Specifically, the jth prediction mode in the Q prediction modes is taken
as the 1st prediction mode. In this case, determine a prediction value of the first-component block when predicting the first-
component block by using combination j consisting of the ith weight derivation mode, the jth prediction mode, and prediction
mode 1, and a cost corresponding to combination j is determined according to the prediction value and is taken as a cost
corresponding to the jth prediction mode. Then, determine whether the cost corresponding to the jth prediction mode is
greater than the sixth preset value. If the cost corresponding to the jth prediction mode is greater than the sixth preset value,
it indicates that the first-component block cannot be accurately predicted by using a combination consisting of the jth
prediction mode, the ith weight derivation mode, and prediction mode 1. In this case, the jth prediction mode is removed
from the Q prediction modes. Since a prediction mode similar to the jth prediction mode has characteristics similar to those
of the jth prediction mode, the prediction mode similar to the jth prediction mode is also removed from the Q prediction
modes, to obtain a set of prediction modes after removal. Another prediction mode is selected from the set of prediction
modes after removal and is taken as a new jth prediction mode, and the foregoing steps are repeated, so as to obtain a final
set of prediction modes after removal corresponding to the ith weight derivation mode.
[0402] According to the foregoing steps, a final set of prediction modes after removal corresponding to each of the P
weight derivation modes can be determined. In this way, the R second combinations are constructed according to the P
weight derivation modes and the final set of prediction modes after removal corresponding to each of the P weight
derivation modes.
[0403] It should be noted that, the foregoing embodiments provide a manner for selecting a prediction mode in the form
of combination. Optionally, for any one of the weight derivation mode and the prediction mode, selection can be performed
in the form of combination, so as to construct the R second combinations.
[0404] At the decoding end, after the R second combinations are determined according to the foregoing method, for any
one of the R second combinations, prediction is performed on the first-component block by using a weight derivation mode
and K prediction modes in the second combination, so as to obtain a prediction value of the first-component block
corresponding to the second combination.
[0405] The following will describe a process of predicting the first-component block by using any one of the second
combinations to obtain a prediction value of the first-component block.
[0406] Firstly, weights for the first-component block are determined according to a weight derivation mode in the second
combination, where the weights for the first-component block can be understood as weights of prediction values
corresponding to the first-component block. That is, the weights for the first-component block are determined according
to the weight derivation mode in the second combination. K prediction values of the first-component block are determined
according to K prediction modes in the second combination; and the K prediction values of the first-component block are
weighted according to the weights for the first-component block, so as to obtain the prediction value of the first-component
block.
[0407] In some embodiments, the weights for the first-component block are determined according to the weight
derivation mode as follows.
[0408] Step 1, an angle index and a distance index are determined according to the weight derivation mode.
[0409] Step 2, the weights for the first-component block are determined according to the angle index, the distance index,
and the size of the first-component block.
[0410] In the disclosure, the weights for the first-component block can be derived in the same manner as deriving
weights of prediction values. For example, the angle index and the distance index are firstly determined according to the
weight derivation mode, where the angle index can be understood as an angle index of a boundary line of weights derived
from the weight derivation mode. Exemplarily, the angle index and the distance index corresponding to the weight
derivation mode can be determined according to Table 2 above. For example, if the weight derivation mode is 27, a
corresponding angle index is 12 and a corresponding distance index is 3. Then, the weights for the first-component block
are determined according to the angle index, the distance index, and the size of the first-component block.
[0411] In the foregoing step 2, the manner for determining the weights for the first-component block according to the
angle index, the distance index, and the size of the first-component block includes, but is not limited to, the following
manners.
[0412] Manner I: the weights for the first-component block are determined directly according to the angle index, the
distance index, and the size of the first-component block. In this case, the above step 2 includes the following step 21 to
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step 23.
[0413] Step 21, a first parameter of a sample in the first-component block is determined according to the angle index, the
distance index, and the size of the first-component block.
[0414] Step 22, weights for the sample in the first-component block are determined according to the first parameter of the
sample in the first-component block.
[0415] Step 23, the weights for the first-component block are determined according to the weights for the sample in the
first-component block.
[0416] In this implementation, the weights for the sample in the first-component block are determined according to the
angle index, the distance index, and the size of the first-component block, and then a weight matrix formed by the weights
for each sample in the first-component block is determined as the weights for the first-component block.
[0417] The first parameter in the disclosure is used to determine weights. In some embodiments, the first parameter is
also referred to as a weight index.
[0418] In a possible implementation, an offset and the first parameter can be determined in the following manner.
[0419] Inputs to the process of deriving the weights for the first-component block are: the width nCbW of the first-
component block, the height nCbH of the first-component block, a "partition" angle index variable angleld of GPM, a
distance index variable distanceldx of GPM, and a component index variable cIdx. Here, the weights for the first-
component block are determined, and therefore cIdx = 0, which indicates the luma component.
[0420] Variables nW, nH, shift1, offset1, displacementX, displacementY, partFlip, and shiftHor are derived as follows:

, where BitDepth represents a coding bit depth;

shiftHor = ( angleldx % 16 = = 8 || ( angleldx % 16 != 0 && nH >= nW ))? 0 : 1

[0421] Offsets offsetX and offsetY are derived as follows:
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[0422] The weight matrix wTemplateValue[x][y] (where x = -nTmW..nCbW - 1, y = - nTmH..nCbH ‑1, except for the case
where x ≥ 0 and y ≥ 0) for the first-component block is derived as follows (it should be noted that in this example, the
coordinate of a top-left corner of the first-component block is (0, 0)):

variables xL and yL are derived as follows:

disLut is determined according to Table 3 above;
the first parameter weightldx is derived as follows:

[0423] After the first parameter weightldx is determinedaccording to the foregoing method, the weights for the sample (x,
y) in the first-component block are determined according to weightldx.
[0424] In the disclosure, the manner for determining the weights for the sample in the first-component block according to
the first parameter of the sample in the first-component block in step 22 includes, but is not limited to, the following
manners.
[0425] Manner 1: a second parameter of the sample in the first-component block is determined according to the first
parameter of the sample in the first-component block; and the weights for the sample in the first-component block are
determined according to the second parameter of the sample in the first-component block.
[0426] The second parameter is also used for determining weights. In some embodiments, the second parameter is also
referred to as a weight index for the first component, and the first component can be a luma component.
[0427] For example, the weights for the sample in the first-component block are determined according to the following
formula:

[0428] wTemplateValue[x][y] is the weights for the sample (x, y) in the first-component block. weightldxL is the second
parameter of the sample (x, y) in the first-component block, and is also referred to as a weight index for the first component
(for example, a luma component). wTemplateValue[x][y] is the weights for the sample (x, y) in the first-component block.
partFlip is an intermediate variable and is determined according to the angle index angleldx, for example, partFlip =
( angleldx >= 13 && angleldx <= 27 ) ? 0 : 1 as described above, that is, partFlip = 1 or 0. If partFlip = 0, weightldxL = 32 -
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weightldx; and if partFlip = 1, weightldxL = 32 + weightldx. It should be noted that, 32 herein is merely an example, and the
disclosure is not limited thereto.
[0429] Manner 2: the weights for the sample in the first-component block are determined according to the first parameter
of the sample in the first-component block, a first threshold, and a second threshold.
[0430] In order to reduce complexity of calculating the weights for the first-component block, in manner 2, the weights for
the sample in the first-component block are limited to the first threshold or the second threshold, that is, the weights for the
sample in the first-component block are either the first threshold or the second threshold, thereby reducing complexity of
calculating the weights for the first-component block.
[0431] The values of the first threshold and the second threshold are not limited in the disclosure.
[0432] Optionally, the first threshold is 1.
[0433] Optionally, the second threshold is 0.
[0434] In an example, the weights for the sample in the first-component block can be determined according to the
following formula:

[0435] wTemplateValue[x][y] is the weights for the sample (x, y) in the first-component block. In the foregoing "1 : 0", 1 is
the first threshold, and 0 is the second threshold.
[0436] In the foregoing manner I, weights for each sample in the first-component block are determined according to the
weight derivation mode, and a weight matrix formed by the weights for each sample in the first-component block is used as
the weights for the first-component block.
[0437] After the weights for the first-component block corresponding to the weight derivation mode in the second
combination are determined according to the foregoing method, prediction is performed on the first-component block by
applying the K prediction modes in the second combination, to obtain K prediction values; and the K prediction values are
weighted according to the weights for the first-component block to obtain the prediction value of the first-component block.
[0438] The prediction value of the first-component block can be understood as a matrix formed by prediction values of
samples in the first-component block.
[0439] In some embodiments, the prediction value above is also referred to as a prediction sample.
[0440] Then, the cost of the second combination is determined according to the prediction value of the first-component
block and the reconstructed value of the first-component block.
[0441] The manner for determining the cost of the second combination includes, but is not limited to, the following
manners.
[0442] Manner 1: the cost of the second combination is determined based on a matrix. Specifically, a loss is determined
according to the prediction value of the first-component block and the reconstructed value of the first-component block,
and the loss is marked as a first loss. Since the prediction value of the first-component block and the reconstructed value of
the first-component block are implemented in the form of matrices, the first loss obtained is also in the form of a matrix. For
example, the absolute value of the difference between the prediction value of the first-component and the reconstructed
value of the first-component block is determined as the first loss, and the first loss is determined as the cost of the second
combination.
[0443] Manner 2: the cost of the second combination is calculated on a sample basis.
[0444] Specifically, for an ith sample in the first-component block, a prediction value of each of the K prediction modes in
the second combination for the ith sample is determined, weights for the first-component block corresponding to the ith
sample in the weights for the first-component block are determined, and a prediction value of the ith sample is determined
according to the weights for the first-component block corresponding to the ith sample and the K prediction values of the ith
sample. Then the cost of the second combination for the ith sample is determined according to the prediction value of the ith
sample and a reconstructed value of the jth sample. According to the above method, a prediction distortion cost of the
second combination for each sample in the first-component block can be determined, and finally, the sum of the prediction
distortion cost of the second combination for each sample in the first-component block is determined as the cost of the
second combination.
[0445] According to the foregoing method, a cost of each of the R second combinations can be determined.
[0446] Then, a candidate combination list is constructed according to the cost of each of the R second combinations.
[0447] For example, the R second combinations are sorted in an ascending order according to the cost of the second
combination, and the R second combinations sorted are determined as the candidate combination list.
[0448] For another example, according to the cost of the second combination, N second combinations with the minimum
cost are selected from the R second combinations to construct the candidate combination list.
[0449] Optionally, N = 8, 16, 32, or the like.
[0450] According to the foregoing method, the candidate combination list is determined, and candidate combinations in
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the candidate combination list are sorted in an ascending order of costs. Exemplarily, the candidate combination list is
illustrated in the foregoing Table 6.
[0451] In this way, at the decoding end, a candidate combination corresponding to a first index is queried from the
candidate combination list illustrated in Table 6 according to the first index, and the candidate combination corresponding
to the first index is determined as the first combination, that is, a weight derivation mode in the candidate combination is
determined as the first weight derivation mode, and K prediction modes in the candidate combination are determined as
the K first prediction modes.
[0452] In the foregoing embodiments, the manner for constructing the candidate combination list is elaborated by taking
the first combination including the first weight derivation mode and the K first prediction modes as an example.
[0453] In embodiments of the disclosure, in case 1, the first combination includes the first weight derivation mode and the
K first prediction modes, where the first weight derivation mode does not include a blending parameter. In case 2, the first
combination includes the first weight derivation mode, the K first prediction modes, and a second blending parameter. In
case 3, the first combination includes the first weight derivation mode and the K first prediction modes, where the first
weight derivation mode includes a blending parameter, and the blending parameter is used together with the K first
prediction modes to determine the prediction value of the current-component block.
[0454] For case 1, if the first combination includes the first weight derivation mode and the K first prediction modes, but
the first weight derivation mode does not include a blending parameter, then the candidate combination list corresponding
to the current-component block is constructed in the manner described in the foregoing embodiments.
[0455] Case 2: the first combination includes the first weight derivation mode, the K first prediction modes, and the
second blending parameter.
[0456] As illustrated in FIG. 4 and FIG. 5, there is a blending area near the weight partition line, that is, a gray area in FIG.
4 and FIG. 5. The blending area corresponds to a blending parameter, that is, the blending parameter is used to represent a
blending area in a weight map. In some cases, weights can be affected by the blending parameter. Therefore, in
embodiments of the disclosure, the prediction value of the current-component block is determined according to the second
blending parameter, the first weight derivation mode, and the K first prediction modes. In this case, the first combination in
embodiments of the disclosure includes the first weight derivation mode, the K first prediction modes, and the second
blending parameter.
[0457] In the foregoing case 2, for S101, the first combination is determined in the following steps.
[0458] S101-C, the bitstream is decoded to determine acandidate combination list, where the candidate combination list
includes at least one candidate combination, and any one of the at least one candidate combination includes one weight
derivation mode, K prediction modes, and one blending parameter.
[0459] S101-D, the first combination is determined according to the candidate combination list.
[0460] Exemplarily, the candidate combination list is illustrated in Table 8.

Table 8

Index Candidate combination

0 Candidate combination 1 (including one weight derivation mode, K prediction modes, and one blending
parameter)

1 Candidate combination 2 (including one weight derivation mode, K prediction modes, and one blending
parameter)

...... ......

i‑1 Candidate combination i (including one weight derivation mode, K prediction modes, and one blending
parameter)

...... ......

[0461] As illustrated in Table 8, the candidate combination list includes at least one candidate combination, and any two
candidate combinations in the at least one candidate combination are not completely the same, that is, any two candidate
combinations differ in at least one of the weight derivation mode, K prediction modes, or the blending parameter.
[0462] Exemplarily, in the foregoing Table 8, the order of a candidate combination in a candidate combination list is taken
as an index of the candidate combination, and optionally, the index of the candidate combination in the candidate
combination list can also be indicated in another manner, which is not limited in embodiments of the disclosure.
[0463] In embodiments, at the decoding end, the manner for determining the first combination according to the
candidate combination list includes, but is not limited to, the following manners.
[0464] Manner 1: the candidate combination list includes one candidate combination, and in this case, the candidate
combination in the candidate combination list is determined as the first combination.
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[0465] Manner 2: the candidate combination list includes multiple candidate combinations. In this case, the bitstream is
decoded to obtain a first index, where the first index indicates the first combination; and a candidate combination
corresponding to the first index in the candidate combination list is determined as the first combination.
[0466] In the above manner 2, at the decoding end, the bitstream is decoded to obtain the first index, the candidate
combination list as illustrated in the above Table 8 is determined, and the first combination indicated by the first index is
queried from the candidate combination list according to the first index.
[0467] For example, the first index is index 1, and in the candidate combination list illustrated in Table 8, a candidate
combination corresponding to index 1 is candidate combination 2, that is, the first combination indicated by the first index is
candidate combination 2. In this way, at the decoding end, a weight derivation mode, K prediction modes, and a blending
parameter in candidate combination 2 are determined as the first weight derivation mode, the K first prediction modes, and
the second blending parameter in the first combination; and the current-component block is predicted by using the first
weight derivation mode, the second blending parameter, and the K first prediction modes, to obtain the prediction value of
the current-component block.
[0468] In the above manner 2, the same candidate combination list can be determined at both the encoding end and the
decoding end. For example, at both the encoding end and the decoding end, a list including L candidate combinations is
determined, where each candidate combination includes one weight derivation mode, K prediction modes, and one
blending parameter. However, at the encoding end, only one candidate combination finally chosen, for example, the first
combination, needs to be signalled into the bitstream. At the decoding end, the first combination finally chosen at the
encoding end is parsed. Specifically, at the decoding end, the bitstream is decoded to obtain the first index, and the first
combination is determined according to the first index from the candidate combination list determined at the decoding end.
[0469] The process of determining the candidate combination list in the foregoing S101-C is described below.
[0470] In some embodiments, the candidate combination list already exists. At the decoding end, after the first index is
obtained by decoding the bitstream, the candidate combination list can be obtained or read according to the first index, and
then a candidate combination corresponding to the first index is queried from the candidate combination list according to
the first index.
[0471] In some embodiments, the candidate combination list is transmitted to the decoding end from the encoding end.
For example, at the encoding end, the candidate combination list is transmitted to the decoding end before encoding the
current-component block.
[0472] In some embodiments, the candidate combination list is uploaded to the cloud from the encoding end, and at the
decoding end, the candidate combination list is read from the cloud.
[0473] In some embodiments, the candidate combination list is constructed at the decoding end.
[0474] The manner for constructing the candidate combination list at the decoding end is not limited in embodiments of
the disclosure. For example, the probabilities of various combinations formed by different weight derivation modes,
different prediction modes, and different blending parameters are analyzed according to information related to the current-
component block, and the candidate combination list is constructed according to the probabilities of these combinations.
[0475] Optionally, the information related to the current-component block includes mode information of neighbouring
blocks of the current-component block, reconstructed samples of the first-component block corresponding to the current-
component block, and the like.
[0476] In some embodiments, the candidate combination list is constructed at the decoding end through the following
steps S101-C1 and S101-C2.
[0477] S101-C1, the bitstream is decoded to determine the first-component block corresponding to the current-
component block.
[0478] S101-C2, the candidate combination list is constructed based on the first-component block.
[0479] For the implementation of S101-C1, reference can be made to the elaborations of S101-A1, which will not be
described again herein.
[0480] Since there is a correlation between the first-component block corresponding to the current-component block
and the current-component block, in embodiments of the disclosure, the candidate combination list of the current-
component block is constructed based on the first-component block.
[0481] For example, for each combination, the first-component block is predicted by using the combination, to obtain a
prediction value of the first-component block corresponding to the combination; and the candidate combination list is
constructed according to a prediction value of the first-component block corresponding to each combination. For example,
for each combination, a weight derivation mode in the combination is used to derive weights for the first-component block;
the first-component block is predicted by applying K prediction modes in the combination, so as to obtain K prediction
values of the first-component block; and the K prediction values of the first-component block are weighted according to the
derived weights for the first-component block, so as to obtain a prediction value of the first-component block corresponding
to the combination. Finally, the candidate combination list is constructed according to the prediction value of the first-
component block corresponding to each combination.
[0482] It should be noted that, the weights derived according to the weight derivation mode can be understood as
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deriving weights corresponding to each sample in the first-component block, or can be understood as deriving a weight
matrix corresponding to the first-component block. Adjusting the weights for the first-component block by using the
blending parameter can be understood as adjusting weights corresponding to each sample in the first-component block or
adjusting a weight matrix corresponding to the first-component block. When determining the prediction value of the first-
component block based on the adjusted weights for the first-component block, for each sample in the first-component
block, K prediction values corresponding to the sample can be determined, and a prediction value corresponding to the
sample is determined according to the K prediction values corresponding to the sample and the adjusted weights
corresponding to the sample, where a prediction value corresponding to each sample in the first-component block
constitutes the prediction value of the first-component block. Alternatively, determination of the prediction value of the first-
component block based on the adjusted weights can also be performed on a block basis. For example, prediction values of
the first-component block are determined, and the K prediction values of the first-component block are weighted according
to the adjusted weight matrix for the first-component block, so as to obtain the prediction value of the first-component block.
[0483] In some embodiments, S101-C2 includes the following steps S101-C21 to S101-C23.
[0484] S101-C21, R second combinations are determined, where any one of the R second combinations includes one
weight derivation mode, K prediction modes, and one blending parameter; weight derivation modes, K prediction modes,
and blending parameters in any two of the R second combinations are not completely the same; and R is a positive integer
and R > 1.
[0485] S101-C22, for any one of R second combinations, determine a cost corresponding to the second combination
when predicting the first-component block by using a weight derivation mode, K prediction modes, and a blending
parameter in the second combination.
[0486] S101-C23, the candidate combination list is constructed according to a cost corresponding to each of the R
second combinations.
[0487] In embodiments, at the decoding end, when constructing the candidate combination list, R second combinations
are firstly determined. There is no limitation on the quantity of the R second combinations in the disclosure, which can be,
for example, 8, 16, 32, and the like. Each of the R second combinations includes one weight derivation mode, K prediction
modes, and one blending parameter. Weight derivation modes, K prediction modes, and blending parameters in any two of
the R second combinations are not completely the same. Then, for each of the R second combinations, determine a cost
corresponding to the second combination when predicting the first-component block by using a weight derivation mode, K
prediction modes, and a blending parameter in the second combination. Finally, the candidate combination list is
constructed according to the cost corresponding to each of the R second combinations.
[0488] In some embodiments, for S101-C22, there are at least the following manners for determining the cost
corresponding to the second combination when predicting the first-component block by using the weight derivation
mode, the K prediction modes, and the blending parameter in the second combination.
[0489] Manner 1, S101-C22 includes the following S101-C22‑11 to S101-C22‑14.
[0490] S101-C22‑11, weights for the first-component block are determined according to the weight derivation mode and
the blending parameter in the second combination.
[0491] S101-C22‑12, the first-component block is predicted according to the K prediction modes in the second
combination, to obtain K prediction values of the first-component block.
[0492] S101-C22‑13, the K prediction values of the first-component block are weighted according to the weights for the
first-component block, to obtain a prediction value of the first-component block corresponding to the second combination.
[0493] S101-C22‑14, the cost corresponding to the second combination is determined according to the prediction value
of the first-component block corresponding to the second combination and the reconstructed value of the first-component
block.
[0494] In embodiments of the disclosure, the process of determining the cost corresponding to each of the R second
combinations is the same. For ease of illustration, one of the R second combinations is taken as an example for illustration
herein.
[0495] In embodiments of the disclosure, the second combination includes one weight derivation mode, one blending
parameter, and K prediction modes. When predicting the first-component block by using the second combination, the
weights for the first-component block are determined according to the weight derivation mode and the blending parameter
in the second combination; the first-component block is predicted according to the K prediction modes in the second
combination, to obtain K prediction values of the first-component block; and the K prediction values of the first-component
block are weighted according to the weights for the first-component block, to obtain the prediction value of the first-
component block corresponding to the second combination. Then, the cost corresponding to the second combination is
determined according to the prediction value of the first-component block corresponding to the second combination and
the reconstructed value of the first-component block.
[0496] In embodiments of the disclosure, a blending parameter is used for adjusting weights derived by using a weight
derivation mode. Therefore, in embodiments of the disclosure, in the foregoing S101-C22‑11, there are at least the
following implementations for determining the weights for the first-component block according to the weight derivation
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mode and the blending parameter in the second combination.
[0497] Example 1, when deriving the weights for the first-component block by using the first weight derivation mode,
multiple intermediate variables need to be determined. One or some of the multiple intermediate variables can be adjusted
by using the blending parameter, and then the weights for the first-component block can be derived by using the adjusted
variables. For example, the blending parameter is used to adjust one or more of variables such as displacementX,
displacementY, partFlip, shiftHor, offsetX, offsetY, xL, and yL, so as to obtain the weights for the first-component block.
[0498] Example 2, a third weight corresponding to the first-component block is determined according to the weight
derivation mode in the second combination and the first-component block. The third weight is adjusted by using the
blending parameter in the second combination to obtain an adjusted third weight. The weights for the first-componentblock
are determined according to the adjusted third weight.
[0499] For example, according to the weight derivation mode in the second combination and the first-component block,
the third weight corresponding to the first-component block is determined to be weightIdx. Then, weightIdx is adjusted by
using the blending parameter, to obtain adjusted weightIdx. The weights wVemplateValue for the first-component block
are determined according to the adjusted weightldx.
[0500] In an example, weightIdx can be adjusted by using the blending parameter according to the following formula, to
obtain the adjusted weightIdx:

[0501] blendingCoeff is the blending parameter in the second combination.
[0502] For another example, according to the weight derivation mode in the second combination and the first-
component block, the third weight corresponding to the first-component block is determined to be wVemplateValue.
Then wVemplateValue is adjusted by using the blending parameter, to obtain adjusted wVemplateValue. The adjusted
wVemplateValue is determined as the weights for the first-component block.
[0503] In an example, wVemplateValue can be adjusted by using the blending parameter according to the following
formula, to obtain the adjusted wVemplateValue:

[0504] According to the foregoing method, weights for the first-component block corresponding to each of the R second
combinations can be determined. Then, for each second combination, the first-component block is predicted by using K
prediction modes in the second combination, to obtain K prediction values of the first-component block; the K prediction
values of the first-component block corresponding to the second combination are weighted according to the weights for the
first-component block corresponding to the second combination, to obtain the prediction value of the first-componentblock
corresponding to the second combination; and a cost corresponding to the second combination is determined according to
the prediction value of the first-component block corresponding to the second combination and the reconstructed value of
the first-component block. The manner for determining the cost corresponding to the second combination includes, but is
not limited to, SAD, SATD, and SSE. According to the above method, a cost corresponding to each of the R second
combinations can be determined. Then, the candidate combination list is constructed according to the cost corresponding
to each of the R second combinations.
[0505] Manner 2, S101-C22 includes the following S101-C22‑11 to S101-C22‑14.
[0506] S101-C22‑21, prediction values of the first-component block corresponding to K prediction modes in the second
combination are determined according to a weight derivation mode and a blending parameter in the second combination.
[0507] S101-C22‑22, costs corresponding to the K prediction modes in the second combination are determined
according to the prediction values of the first-component block corresponding to the K prediction modes in the second
combination and the reconstructed value of the first-component block.
[0508] S101-C22‑23, the cost corresponding to the second combination is determined according to the costs corre-
sponding to the K prediction modes in the second combination. For example, the sum of the costs corresponding to the K
prediction modes in the second combination is determined as the cost corresponding to the second combination.
[0509] For example, it is assumed that K=2, and then two prediction modes in the second combination are denoted as
prediction mode 1 and prediction mode 2. Firstly, a weight and a prediction value of the first-component block
corresponding to prediction mode 1 are determined according to the weight derivation mode and the blending parameter
in the second combination, and the prediction value corresponding to prediction mode 1 is processed by using the weight
for the first-component block corresponding to prediction mode 1. For example, for each sample in the first-component
block corresponding to prediction mode 1, a prediction value of the sample in the first-component block corresponding to
prediction mode 1 is multiplied by a weight for the first-component block corresponding to the sample, to obtain a prediction
value of the sample. In this way, the prediction value of the first-component block corresponding to prediction mode 1 can
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be determined. Then a cost corresponding to prediction mode 1 is determined according to the prediction value of the first-
component block corresponding to prediction mode 1 and the reconstructed value of the first-component block. The
manner for determining the cost corresponding to prediction mode 1 includes, but is not limited to, SAD, SATD, and SSE.
Likewise, a cost corresponding to prediction mode 2 can be determined. As such, the cost corresponding to the second
combination is determined according to the cost corresponding to prediction mode 1 and the cost corresponding to
prediction mode 2, for example, the cost corresponding to the second combination is determined by adding the cost
corresponding to prediction mode 1 and the cost corresponding to prediction mode 2.
[0510] For the manner for constructing the candidate combination list according to the cost corresponding to each of the
R second combinations in the foregoing S101-C23, reference can be made to the illustration of the foregoing S101-A23,
which is not described again herein.
[0511] The process of determining the R second combinations in S101-C21 is described below.
[0512] In some embodiments, the R second combinations are pre-set.
[0513] In some embodiments, S101-C21 includes the following steps.
[0514] S101-C21‑1, F weight derivation modes, J prediction modes, and W blending parameters are determined, where
F and W are positive integers, and J is a positive integer and J ≥ K.
[0515] S101-C21‑2, the R second combinations are constructed according to the F weight derivation modes, the J
prediction modes, and the W blending parameters, where any one of the R second combinations includes one of the F
weight derivation modes, K prediction modes in the J prediction modes, and one of the W blending parameters.
[0516] In embodiments, at the decoding end, the F weight derivation modes, the J prediction modes, and the W blending
parameters are firstly determined, and then the R second combinations are constructed according to the F weight
derivation modes, J prediction modes, and W blending parameters determined.
[0517] There is no limitation on the quantities of the F weight derivation modes, the J prediction modes, and the W
blending parameters in embodiments of the disclosure.
[0518] Assuming that K = 2, then the foregoing K prediction modes include a 1st prediction mode and a 2nd prediction
mode. Assuming that there are J prediction modes available, then there are J possible choices for the 1st prediction mode,
and since the 2nd prediction mode is different from the 1st prediction mode, there are (J‑1) possible choices for the 2nd

prediction mode. Assuming that there are F weight derivation modes and there are W blending coefficients, then in the
disclosure, any two different prediction modes, any one weight derivation mode, and any one blending coefficient can be
combined to construct one second combination, and accordingly, there are a total of F*J*(J‑1)*W possible second
combinations.
[0519] In this implementation, the F weight derivation modes are all possible weight derivation modes, the J prediction
modes are all possible prediction modes, and the W blending parameters are all possible blending parameters. All the
possible second combinations are obtained by means of an exhaustive algorithm. Prediction is performed on the first-
component block corresponding to the current-component block by using each of the possible second combinations, a
distortion cost of each second combination is calculated, and then a candidate combination list corresponding to the
current-component block is obtained according to the distortion cost of each second combination.
[0520] In some embodiments, in order to reduce the amount of data and accelerate construction of the candidate
combination list, not all the prediction modes are tried, and instead, only some of the prediction modes can be selected for
trial.
[0521] In this case, the implementation of determining the J prediction modes in the foregoing S101-C21‑1 includes, but
is not limited to, the following manners.
[0522] Manner 1: the J prediction modes are preset prediction modes.
[0523] Manner 2: at least one of a candidate prediction mode list of the current-component block, alternative prediction
mode lists corresponding to the K first prediction modes, a prediction mode(s) corresponding to the weight derivation
mode, or a preset mode is determined. The J prediction modes are determined according to at least one of the candidate
prediction mode list, the alternative prediction mode lists corresponding to the K first predictionmodes, the prediction mode
corresponding to the weight derivation mode, or the preset mode.
[0524] The manner for determining the candidate prediction mode list of the current-component block includes at least
the following several examples.
[0525] Example 1, the candidate prediction mode list is determined according to a prediction mode applied to at least
one neighbouring block of the current-component block.
[0526] Example 2, if the candidate prediction mode list does not include the preset mode, a preset mode corresponding
to the current-component block is determined, and the preset mode is added to the candidate prediction mode list.
[0527] In an example, the preset mode is several preset prediction modes.
[0528] In another example, a picture type corresponding to the current-component block is determined, and the preset
mode is determined according to the picture type corresponding to the current-component block.
[0529] For example, if the picture type corresponding to the current-component block is a B type or a P type, the preset
mode includes at least one of DC, a horizontal mode, a vertical mode, or an angular mode.
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[0530] Example 3, the picture type corresponding to the current-component block is determined, and the candidate
prediction mode list is determined according to the picture type corresponding to the current-component block. For
example, if the picture type corresponding to the current-component block is a B type or a P type, at least one of the DC, the
horizontal mode, the vertical mode, or some other angular modes can be added to a second candidate prediction mode list.
For another example, if the picture type corresponding to the current-component block is an I type, at least one of the DC,
the horizontal mode, or the vertical mode can be added to the candidate prediction mode list.
[0531] Example 4, at least one of a second prediction mode, a third prediction mode, a fourth prediction mode, or a fifth
prediction mode is determined. The second prediction mode is applied to at least one of a first-component block, a second-
component block, or a third-component block (for example, a chroma block and/or a luma block) which is at a preset
location. The third prediction mode is applied to at least one a first-component block, a second-component block, or a third-
component block (for example, a luma block and/or a chroma block) which has been decoded and neighbours the current-
component block. The fourth prediction mode is applied to a first-component block (for example, a luma block)
corresponding to an internal preset region of the current-component block. The fifth prediction mode is related to the
first-component block corresponding to the current-component block. Then the candidate prediction mode list of the
current-component block is determined according to at least one of the second prediction mode, the third prediction mode,
the fourth prediction mode, or the fifth prediction mode.
[0532] In embodiments of the disclosure, for the implementation of determining the J prediction modes, reference can be
made to the elaborations of determining the Q prediction modes in the foregoing S101-A21‑1, which is not described
herein again. In some embodiments, J = Q.
[0533] The process of determining the F weight derivation modes in S101-C21‑1 is described below.
[0534] In embodiments of the disclosure, there are at least the following manners for determining the F weight derivation
modes.
[0535] In some embodiments, the F weight derivation modes are preset weight derivation modes.
[0536] In some embodiments, the F weight derivation modes are selected from Z preset weight derivation modes, where
Z is a positive integer and Z ≥ F.
[0537] There is no limitation on the Z preset weight derivation modes in embodiments of the disclosure.
[0538] In some embodiments, if Z = F, the Z weight derivation modes are determined as the F weight derivation modes.
[0539] In some embodiments, if Z > F, in order to further reduce the number of the R second combinations, selection is
performed on the Z preset weight derivation modes, and then the F weight derivation modes can be selected from the Z
preset weight derivation modes to construct the R second combinations.
[0540] The process of determining the F weight derivation modes in the foregoing S101-C21‑1 is substantially the same
as the process of determining the P weight derivation modes in the foregoing S101-A21‑1. Reference is made to the
elaborations of determining the P weight derivation modes, which is not described again herein.
[0541] The process of determining the W blending coefficients in S101-C21‑1 is described below.
[0542] In some embodiments, the W blending parameters are preset blending parameters, for example, 1/4, 1/2, 1, 2, 4,
and the like.
[0543] In some embodiments, the W blending parameters are determined according to the size of the current-
component block. For example, if the size of the current-component block is less than a certain preset value, the W
blending parameters fall within value range 1 of the blending parameter. For another example, if the size of the current-
component block is less than a certain preset value, the W blending parameters fall within value range 2 of the blending
parameter. Value range 1 of the blending parameter may or may not overlap with value range 2 of the blending parameter.
[0544] In some embodiments, the W blending parameters are determined from multiple preset blending parameters.
[0545] In an example, the W blending parameters are determined from the multiple preset blending parameters
according to picture information of the current-component block.
[0546] The specific content of the picture information of the current-component block is not limited in embodiments of the
disclosure, which can be, for example, ambiguity, definition, and acutance.
[0547] In some embodiments, if the picture information of the current-component block includes the definition of a
picture edge, then there are two examples for determining the W blending parameters from the multiple preset blending
parameters according to the picture information of the current-component block.
[0548] Example 1, if the definition of the picture edge of the current-component block is less than a preset value, at least
one first-type blending parameter in the multiple preset blending parameters is determined as the W blending parameters.
[0549] The first-type blending parameter can be understood as a blending parameter capable of forming a wide blending
area, for example, 1/4, 1/2, or the like.
[0550] Example 2, if the definition of the picture edge of the current-component block is greater than or equal to the
preset value, at least one second-type blending parameter in the multiple preset blending parameters is determined as the
W blending parameters, where the second-type blending parameter is greater than the first-type blending parameter.
[0551] The second-type blending parameter can be understood as a blending parameter capable of forming a narrow
blending area, such as 2 or 4.
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[0552] In embodiments of the disclosure, there can be at least two manners for determining the picture information of the
current-component block.
[0553] Manner 1: the picture information of the current-component block is obtained by decoding the bitstream. For
example, at the encoding end, the picture information of the current-component block is encoded into the bitstream. In this
way, at the decoding end, the picture information of the current-component block is obtained by decoding the bitstream.
[0554] Manner 2: picture information of the first-component block is determined, and the picture information of the
current-component block is determined according to the picture information of the first-component block. Since the first-
component block has been decoded, the picture information of the first-component block is available. For example, the
picture information of the first-component block is obtained by analyzing the reconstructed value of the first-component
block. Then, the picture information of the current-component block is obtained according to the picture information of the
first-component block. For example, the picture information of the first-component block is determined as the picture
information of the current-component block, or the picture information of the first-component block is processed to obtain
the picture information of the current-component block.
[0555] At the decoding end, after the J prediction modes, the F weight derivation modes, and the W blending parameters
are determined according to the foregoing steps, R different second combinations are constructed according to the J
prediction modes, the F weight derivation modes, and the W blending parameters. Then, the candidate combination list is
determined according to the R second combinations, and then the first weight derivation mode, the K first prediction
modes, and the second blending parameter are determined from the candidate combination list.
[0556] In some embodiments, in order to further accelerate construction of the candidate combination list, at the
decoding end, selection is performed on the foregoing determined J prediction modes, F weight derivation modes, and W
blending parameters. In this case, for S101-C21‑2, the R second combinations are constructed according to the
determined F weight derivation modes, J prediction modes, and W blending parameters according to the following steps
S101-C21‑21 to S101-C21‑24.
[0557] S101-C21‑21, E weight derivation modes are selected from the F weight derivation modes, where E is a positive
integer and E ≤ F.
[0558] Specifically, a weight derivation mode with low probability of occurrence is removed from the F determined weight
derivation modes, so as to obtain the E selected weight derivation modes.
[0559] For S101-C21‑21, the manner for selecting the E weight derivation modes from the F weight derivation modes
includes, but is not limited to, the following manners.
[0560] Manner 1, for an ith weight derivation mode of the F weight derivation modes, weights of K second prediction
modes for the first-component block are determined according to the ith weight derivation mode and a fourth blending
parameter, where the fourth blending parameter is any one of the W blending parameters, the K second prediction modes
is any K prediction modes in the J prediction modes, and i is a positive integer 1 ≤ i ≤ F. If a weight of any one of the K
prediction modes for the first-component block is less than a first preset value, the ith weight derivation mode is removed
from the F weight derivation modes, so as to obtain the E weight derivation modes.
[0561] In the above manner 1, the manner for determining the weights of the K second prediction modes for the first-
component block according to the ith weight derivation mode and the fourth blending parameter at least includes the
manners described in the following examples.
[0562] Example 1, when deriving weights for the first-component block by using the ith weight derivation mode, multiple
intermediate variables need to be determined. One or some of the multiple intermediate variables can be adjusted by using
the fourth blendingparameter, so that the weights for the first-component block are derived by using the variables adjusted.
[0563] Example 2, a fourth weight corresponding to the first-component block is determined according to the ith weight
derivation mode and the first-component block. The fourth weight is adjusted by using the fourth blending parameter to
obtain an adjusted fourth weight. The weights of the K second prediction modes for the first-component block are
determined according to the adjusted fourth weight.
[0564] For example, according to the ith weight derivation mode and the first-component block, the fourth weight
corresponding to the first-component block is determined to be weightIdx. Then, weightIdx is adjusted by using the fourth
blending parameter, to obtain adjusted weightIdx. The weights wVemplateValue for the first-component block are
determined according to the adjusted weightIdx.
[0565] In an example, weightldx can be adjusted by using the fourth blending parameter according to the following
formula, to obtain the adjusted weightIdx:

[0566] blendingCoeff3 is the fourth blending parameter.
[0567] For another example, according to the ith weight derivation mode and the first-component block, the fourth weight
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corresponding to the first-component block is determined to be wVemplateValue. Then wVemplateValue is adjusted by
using the fourth blending parameter, to obtain adjusted wVemplateValue. The adjusted wVemplateValue is determined as
the weights for the first-component block.
[0568] In an example, wVemplateValue can be adjusted by using the fourth blending parameter according to the
following formula, to obtain the adjusted wVemplateValue:

[0569] According to the foregoing method, the weights of the K second prediction modes for the first-component block in
the ith weight derivation mode are derived.
[0570] Manner 2: for an ith weight derivation mode in the F weight derivation modes, a cost when predicting the first-
component block by using the ith weight derivation mode is determined, where i is a positive integer and 1 ≤ i ≤ F; and the E
weight derivation modes are selected from the F weight derivation modes according to the cost corresponding to the ith
weight derivation mode.
[0571] In some embodiments, when determining the cost corresponding to the ith weight derivation mode, the influence
of the blending parameter on the weights is not taken into consideration.
[0572] In some embodiments, when determining the cost corresponding to the ith weight derivation mode, the influence
of the blending parameter on the weights is taken into consideration, that is, the weights for the first-component block are
determined according to the ith weight derivation mode and the blending parameter. Then, the prediction value of the first-
component block is determined according to the weights for the first-component block and K prediction values of the first-
component block, and the cost corresponding to the ith weight derivation mode is determined according to the prediction
value of the first-component block and the reconstructed value of the first-component block. For the process of determining
the weights for the first-component block according to the ith weight derivation mode and the blending parameter, reference
can be made to the elaborations in the foregoing embodiments, which is not described again herein.
[0573] In some embodiments, the E weight derivation modes can also be selected from the F weight derivation modes in
the same manner as selecting S weight derivation modes from the P weight derivation modes in S101-A11‑21. For details
thereof, reference can be made to the elaborations of the foregoing embodiments, which is not described again herein.
[0574] At the decoding end, after selecting E weight derivation modes from the F weight derivation modes through the
foregoing steps, proceed to the following step S101-C21‑22.
[0575] S101-C21‑22, V prediction modes are selected from J prediction modes, where V is a positive integer and V ≤ J.
[0576] In embodiments of the disclosure, the manner for selecting V prediction modes from the J prediction modes is not
limited.
[0577] In some embodiments, V preset prediction modes are selected from the J prediction modes.
[0578] In some embodiments, for an ith prediction mode in the J prediction modes, at the decoding end, determine a cost
when predicting the first-component block by applying the ith prediction mode, where i is a positive integer and 1 ≤ i ≤ J; and
V prediction modes are selected from the J prediction modes according to the cost corresponding to the ith prediction
mode.
[0579] In embodiments of the disclosure, one weight derivation mode, K prediction modes, and the blending parameter
are used as one combination to calculate a cost. In this way, for the convenience of calculation, costs of J weight derivation
modes are calculated based on the given weight derivation mode, other given K‑1 prediction modes, and the given
blending parameter, i. e. each of the J prediction modes is combined with the given weight derivation mode, the given K‑1
prediction modes, and the given blending parameter, so as to obtain J combinations; and a cost corresponding to each of
the J combinations is calculated, so as to obtain costs of the J prediction modes.
[0580] After the cost corresponding to the ith prediction mode in the J prediction modes is determined according to the
foregoing method, the V prediction modes are selected from the J prediction modes according to the cost corresponding to
the ith prediction mode.
[0581] At the decoding end, the V prediction modes can be selected from the J prediction modes according to the cost
corresponding to the ith prediction mode in the following manners.
[0582] In a first manner, if a cost corresponding to the ith prediction mode is less than a fourth preset value, a prediction
mode(s) similar to the ith prediction mode is selected from the J prediction modes; and the V prediction modes are
determined according to the ith prediction mode and the prediction mode similar to the ith prediction mode. The prediction
mode similar to the ith prediction mode can be understood as a prediction mode whose prediction result is similar (or close)
to the prediction result of the ith prediction mode, for example, a prediction mode whose prediction direction (or angle) is
close to the prediction direction (or angle) of the ith prediction mode, or a prediction mode whose index is close to the index
of the ith prediction mode, such as a prediction mode whose index is larger than the index of the ith prediction mode by 1, 2,
or the like, or a prediction mode whose index is smaller than the index of the ith prediction mode by 1, 2, or the like.
[0583] In a second manner, if the cost corresponding to the ith prediction mode is greater than a fifth preset value, the ith
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prediction mode and the prediction mode similar to the ith prediction mode are removed from the J prediction modes to
obtain at least one prediction mode after removal; and the V prediction modes are determined according to the at least one
prediction mode after removal.
[0584] After the E weight derivation modes are selected from the F weight derivation modes and the V prediction modes
are selected from the J prediction modes according to the foregoing steps, the following S101-C21‑23 is performed.
[0585] S101-C21‑23, O blending parameters are selected from the W blending parameters, where O is a positive integer
and O ≤ W.
[0586] In some embodiments, if O = W, the W blending parameters are determined as the O blending parameters.
[0587] In some embodiments, if W > O, selection is performed on the W blending parameter to obtain O blending
parameters.
[0588] The following manners can be applied to perform selection on the W blending parameters to obtain the O
blending parameters.
[0589] Example 1, a cost of each of the W blending parameters is determined, and the first O blending parameters with
the minimum cost among the W blending parameters are selected.
[0590] For example, for an ith blending parameter in the W blending parameters, the ith blending parameter is combined
with weight derivation mode 1, prediction mode 1, and prediction mode 2 to constitute one combination, and the first-
component block is predicted by using the combination, so as to obtain a prediction value of the first-component block.
Exemplarily, weights are determined according to weight derivation mode 1, and the weights are adjusted by using the ith
blending parameter to obtain adjusted weights. The first-component block is predicted by applying prediction mode 1 and
prediction mode 2, so as to obtain two prediction values of the first-component block; and the two prediction values are
weighted by using the adjusted weights, so as to obtain a prediction value of the first-component block corresponding to the
ith blending parameter. Then, a cost corresponding to the ith blending parameter is determined according to the
reconstructed value of the first-component block and the prediction value of the first-component block corresponding
to the ith blending parameter. According to the above method, a cost corresponding to a combination consisting of one of
the W blending parameters together with weight derivation mode 1, prediction mode 1, and prediction mode 2 can be
determined, and then O blending parameters are selected from the W blending parameters according to the cost, for
example, O blending parameters with the minimum cost among the W blending parameters are selected.
[0591] Example 2, if the W blending parameters are not determined according to picture information of the current-
component block, in embodiments of the disclosure, the picture information of the current-component block can be
determined, and O blending parameters are determined from the W blending parameters according to the picture
information of the current-component block.
[0592] The specific content of the picture information of the current-component block is not limited in embodiments of the
disclosure, which can be, for example, ambiguity, definition, and acutance.
[0593] In some embodiments, if the picture information of the current-component block includes the definition of a
picture edge, then there are two examples for determining the O blending parameters from the W blending parameters
according to the picture information of the current-component block.
[0594] In an example, if the definition of the picture edge of the current-component block is less than a preset value, at
least one first-type blending parameter in the W blending parameters is determined as the O blending parameters.
[0595] In another example, if the definition of the picture edge of the current-component block is greater than or equal to
the preset value, at least one second-type blending parameter in the W blending parameters is determined as the O
blending parameters.
[0596] In some embodiments, the O blending parameters are selected from the W blending parameters according to the
size of the current-component block.
[0597] In a possible implementation, according to the size of the current-component block, a blending parameter(s)
greater than or equal to a third value among the W blending parameters is taken as the O blending parameters.
[0598] For example, if the size of the current-component block is less than a second preset threshold, a blending
parameter(s) whose value is the third value among the W blending parameters is used as one of the O blending
parameters.
[0599] For another example, if the size of the current-component block is greater than or equal to the second preset
threshold, a blending parameter(s) less than or equal to a fourth value among the W blending parameters is used as the O
blending parameters, where the fourth value is less than the third value.
[0600] The specific values of the second preset threshold, the third value, and the fourth value are not limited in
embodiments of the disclosure.
[0601] Optionally, the third value is 1, and the fourth value is 1/2.
[0602] Optionally, if the size of the current-component block is represented by the number of samples in the current-
component block, the second preset threshold is 256.
[0603] In another possible implementation, according to the size of the current-component block, the O blending
parameters are determined to be at least one blending parameter falling within a certain value range among the W blending
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parameters.
[0604] For example, if the size of the current-component block is less than the second preset threshold, the O blending
parameters are determined to be one or more blending parameters falling within a value range of the fourth blending
parameter among the W blending parameters.
[0605] For another example, if the size of the current-component block is greater than or equal to the second preset
threshold, the O blending parameters are determined to be one or more blending parameters falling within a value range of
a third blending parameter among the W blending parameters, where a minimum value of the value range of the third
blending parameter is less than a minimum value of the value range of the fourth blending parameter.
[0606] The specific values of the value range of the fourth blending parameter and the value range of the third blending
parameter are not limited in embodiments of the disclosure. Optionally, the value range of the fourth blending parameter
overlaps with the value range of the third blending parameter. Optionally, the value range of the fourth blending parameter
does not overlap with the value range of the third blending parameter.
[0607] After the E weight derivation modes are selected from the F weight derivation modes, the V prediction modes are
selected from the J prediction modes, and the O blending parameters are selected from the W blending parameters, the
following step S101-C21‑24 is performed.
[0608] S101-C21‑24, the R second combinations are constructed according to the E weight derivation modes, the V
prediction modes, and the O blending parameters.
[0609] Specifically, one weight derivation mode is selected from the E weight derivation modes, K prediction modes are
selected from the V prediction modes, and one blending parameter is selected from the O blending parameters. The one
weight derivation mode, the K prediction modes, and the one blending parameter constitute one second combination. By
repeating this step, the R second combinations can be obtained.
[0610] It can be seen from the above that each second combination includes one weight derivation mode, K prediction
modes, and one blending parameter, that is, each second combination includes K+2 elements. In this way, when selecting
one element, limitation can be imposed on possible choices for the element in a combination when other elements in the
combination are fixed.
[0611] An implementation of the foregoing S101-C21‑2 will be described below, for example, selection is performed for
one prediction mode while the weight derivation mode, the blending parameter, and the other one prediction mode are
fixed.
[0612] In some embodiments, the above S101-C21‑2 includes the following. For an fth weight derivation mode in the F
weight derivation modes and an oth blending parameter in the O blending parameters, determine a cost when predicting
the first-component block by using the fth weight derivation mode, the oth blending parameter, and a jth prediction mode in
the J prediction modes, wherein f is a positive integer and f≤ F, o is a positive integer and o≤ O, and j is a positive integer and
j ≤ J. If a cost corresponding to a combination of the fth weight derivation mode, the oth blending parameter, and the jth
prediction mode is greater than a sixth preset value, the jth prediction mode and a prediction mode similar to the jth
prediction mode are removed from the J predictions mode, to obtain at least one prediction mode after removal. The R
second combinations are constructed according to the fth weight derivation mode, the oth blending parameter, and at least
one prediction mode after removal.
[0613] In embodiments, when the weight derivation mode, the blending parameter, and one prediction mode are fixed,
selection is performed for the other one prediction mode. For example, in a certain weight derivation mode and a certain
blending parameter, if a small cost cannot be obtained when using a certain intra prediction mode as a first prediction
mode, then skip trying to use an intra prediction mode similar to such intra prediction mode as the first prediction mode
regarding the weight derivation mode and the blending parameter.
[0614] Specifically, assuming that K=2, for the fth weight derivation mode in the F weight derivation modes and the oth

blending parameter in the O blending parameters, assuming that a 2nd prediction mode is set to be prediction mode 1, then
prediction mode 1 can be a prediction mode in the J prediction modes, or can be another prediction mode other than the J
prediction modes. Then possible choices for a 1st prediction mode are determined from the J prediction modes.
Specifically, the jth prediction mode in the J prediction modes is taken as the 1st prediction mode. In this case, determine
a prediction value of the first-component block when predicting the first-component block by using combination j consisting
of the fth weight derivation mode, the oth blending parameter, the jth prediction mode, and prediction mode 1, and a cost
corresponding to combination j is determined according to the prediction value and is taken as a cost corresponding to the
jth prediction mode. Then, determine whether the cost corresponding to the jth prediction mode is greater than the sixth
preset value. If the cost corresponding to the jth prediction mode is greater than the sixth preset value, it indicates that the
first-component block cannot be accurately predicted by using a combination formed by the jth prediction mode, the fth
weight derivation mode, the oth blending parameter, and prediction mode 1 is used. In this case, the jth prediction mode is
removed from the J prediction modes. Since a prediction mode similar to the jth prediction mode has characteristics similar
to those of the jth prediction mode, the prediction mode similar to the jth prediction mode is also removed from the J
prediction modes, to obtain a set of prediction modes after removal. Another prediction mode is selected from the set of
prediction modes after removal and is taken as a new jth prediction mode, and the foregoing steps are repeated, so as to

51

EP 4 554 206 A9

5

10

15

20

25

30

35

40

45

50

55



obtain a final set of prediction modes after removal corresponding to the fth weight derivation mode and the oth blending
parameter.
[0615] According to the foregoing steps, a final set of prediction modes after removal corresponding to each of the F
weight derivation modes and the blending parameter can be determined. In this way, the R second combinations are
constructed according to the F weight derivation modes and the final set of prediction modes after removal corresponding
to each of the F weight derivation modes.
[0616] It should be noted that, the foregoing embodiments provide a manner for selecting a prediction mode in the form
of combination. Optionally, for any one of the weight derivation mode and the blending parameter, selection can be
performed in the form of combination, so as to construct the R second combinations.
[0617] At the decoding end, after the R second combinations are determined according to the foregoing method, for any
one of the R second combinations, prediction is performed on the first-component block by using a weight derivation mode,
K prediction modes, and a blending parameter in the second combination, so as to obtain a prediction value of the first-
component block corresponding to the second combination.
[0618] The following will describe an implementation of predicting the first-component block corresponding to the
current-component block by using any one of the second combinations to obtain a prediction value of the first-component
block in an embodiment of the disclosure.
[0619] In embodiments of the disclosure, with regard to any one of the second combinations, the first-componentblock is
predicted according to a weight derivation mode, a blending parameter, and K prediction modes in the second combina-
tion, so as to obtain a prediction value of the first-component block corresponding to the second combination.
[0620] In embodiments of the disclosure, there is no limitation on the implementation of predicting the first-component
block according to the weight derivation mode, the blending parameter, and the K prediction modes in second combination
to obtain the prediction value of the first-component block corresponding to the second combination. For example, a
prediction value of the first-component block is determined firstly according to the weight derivation mode and the K
prediction modes in the second combination, and then the prediction value of the first-component block corresponding to
the second combination is obtained according to the blending parameter and the determined prediction value of the first-
component block.
[0621] In some embodiments, weights for the first-component block can be determined according to the weight
derivation mode and the blending parameter in the second combination; then, K prediction values of the first-component
block are determined according to the K prediction modes in the second combination; and the prediction value of the first-
component block corresponding to the second combination is determined according to the weights for the first-component
block and the K prediction values of the first-component block.
[0622] In some embodiments, the weights for the first-component block are determined according to the weight
derivation mode as follows.
[0623] Step 1, an angle index and a distance index are determined according to the weight derivation mode.
[0624] Step 2, the weights for the first-component block are determined according to the angle index, the distance index,
the blending parameter, and the size of the first-component block.
[0625] In the disclosure, the weights for the first-component block can be derived in the same manner as deriving
weights of prediction values. For example, the angle index and the distance index are firstly determined according to the
weight derivation mode, where the angle index can be understood as an angle index of a boundary line of weights derived
from the weight derivation mode. Exemplarily, the angle index and the distance index corresponding to the weight
derivation mode can be determined according to Table 2 above. For example, if the weight derivation mode is 27, a
corresponding angle index is 12 and a corresponding distance index is 3. Then, the weights for the first-component block
are determined according to the angle index, the distance index, and the size of the first-component block.
[0626] In the foregoing step 2, the manner for determining the weights for the first-component block according to the
angle index, the distance index, and the size of the first-component block includes, but is not limited to, the following
manners.
[0627] Manner I: the weights for the first-component block are determined according to the angle index, the distance
index, the blending parameter, and the size of the first-component block. In this case, the above step 2 includes the
following step 21 to step 23.
[0628] Step 21, a first parameter of a sample in the first-component block is determined according to the angle index, the
distance index, and the size of the first-component block.
[0629] Step 22, weights for the sample in the first-component block are determined according to the first parameter of the
sample in the first-component block and the blending parameter.
[0630] Step 23, the weights for the first-component block are determined according to the weights for the sample in the
first-component block.
[0631] In this implementation, the weights for the sample in the first-component block are determined according to the
angle index, the distance index, the size of the first-component block, and the size of the current-component block, and
then a weight matrix formed by the weights for each sample in the first-component block is determined as the weights for
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the first-component block.
[0632] The first parameter in the disclosure is used for determining weights.
[0633] In some embodiments, the first parameter is also referred to as a weight index.
[0634] In some embodiments, the first parameter can be understood as the third weights corresponding to the first-
component block and the fourth weight corresponding to the first-component block in the foregoing embodiments.
[0635] In a possible implementation, an offset and the first parameter can be determined in the following manner.
[0636] Inputs to the process of deriving the weights for the first-component block are: the width nCbW of the first-
component block, the height nCbH of the first-component block, a "partition" angle index variable angleId of GPM, a
distance index variable distanceIdx of GPM, and a component index variable cIdx. Here, the first-component block is taken
as an example, and therefore cIdx = 0, which indicates the luma component.
[0637] Variables nW, nH, shift1, offset1, displacementX, displacementY, partFlip, and shiftHor are derived as follows:

where BitDepth represents a coding bit depth;

shiftHor = ( angleldx % 16 = = 8 || ( angleldx % 16 != 0 && nH >= nW ) ) ? 0 : 1

[0638] Offsets offsetX and offsetY are derived as follows:

[0639] The weight matrix wVemplateValue[x][y] (where x = -nVmW..nCbW - 1, y = - nVmH..nCbH ‑1, except for the case
where x ≥ 0 and y ≥ 0) for the first-component block is derived as follows (it should be noted that in this example, the
coordinate of a top-left corner of the first-component block is (0, 0)):
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variables xL and yL are derived as follows:

disLut is determined according to Table 3 above;

the first parameter weightIdx is derived as follows:

[0640] In some embodiments, after the first parameter weightIdx is determined according to the foregoing method, the
first parameter is adjusted by using the blending parameter to obtain an adjusted first parameter.
[0641] In an example, the first parameter is adjusted according to the following formula:

[0642] blendingCoeff is the blending parameter.
[0643] Then, the manner for determining the weights for the sample in the first-component block according to the
adjusted first parameter includes, but is not limited to, the following manners.
[0644] Manner 1: a second parameter of the sample in the first-component block is determined according to the adjusted
first parameter of the sample in the first-component block; and the weights for the sample in the first-component block are
determined according to the second parameter of the sample in the first-component block.
[0645] The second parameter is also used for determining weights. In some embodiments, the second parameter is also
referred to as a weight index for the first component, and the first component can be a luma component, a chroma
component, or the like.
[0646] For example, the weights for the sample in the first-component block are determined according to the following
formula:

[0647] wVemplateValue[x][y] is the weights for the sample (x, y) in the first-component block. weightIdxL is the second
parameter of the sample (x, y) in the first-component block, and is also referred to as a weight index for the first component
(for example, a luma component). wVemplateValue[x][y] is the weights for the sample (x, y) in the first-component block.
partFlip is an intermediate variable and is determined according to the angle index angleIdx, for example, partFlip =
( angleIdx >= 13 && angleIdx <= 27 ) ? 0 : 1 as described above, that is, partFlip = 1 or 0. If partFlip = 0, weightldxL = 32 +
weightIdx; and if partFlip = 1, weightldxL = 32 + weightIdx. It should be noted that, 32 herein is merely an example, and the
disclosure is not limited thereto.
[0648] Manner 2: the weights for the sample in the first-component block are determined according to the adjusted first
parameter of the sample in the first-component block, a first threshold, and a second threshold.
[0649] In order to reduce complexity of calculating the weights for the first-component block, in manner 2, the weights for
the sample in the first-component block are limited to the first threshold or the second threshold, that is, the weights for the
sample in the first-component block are either the first threshold or the second threshold, thereby reducing complexity of
calculating the weights for the first-component block.
[0650] The values of the first threshold and the second threshold are not limited in the disclosure.
[0651] Optionally, the first threshold is 1.
[0652] Optionally, the second threshold is 0.
[0653] In an example, the weights for the sample in the first-component block can be determined according to the
following formula:
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[0654] wVemplateValue[x][y] is the weights for the sample (x, y) in the first-component block. In the foregoing "1 : 0", 1 is
the first threshold, and 0 is the second threshold.
[0655] In the foregoing manner I, weights for each sample in the first-component block are determined according to the
weight derivation mode, and a weight matrix formed by the weights for each sample in the first-component block is used as
the weights for the first-component block.
[0656] After the weights for the first-component block corresponding to the weight derivation mode in the second
combination are determined according to the foregoing method, the first-component block is predicted by applying the K
prediction modes in the second combination, to obtain K prediction values; and the K prediction values are weighted
according to the weights for the first-component block to obtain the prediction value of the first-component block.
[0657] Then, the cost of the second combination is determined according to the prediction value of the first-component
block and the reconstructed value of the first-component block.
[0658] According to the foregoing method, a cost of each of the R second combinations can be determined, and then a
candidate combination list illustrated in Table 8 is constructed according to the cost of each of the R second combinations.
[0659] In this way, at the decoding end, a candidate combination corresponding to a first index is queried from the
candidate combination list illustrated in Table 8 according to the first index, and the candidate combination corresponding
to the first index is determined as the first combination, that is, a weight derivation mode in the candidate combination is
determined as the first weight derivation mode, K prediction modes in the candidate combination are determined as the K
first prediction modes, and a blending parameter in the candidate combination is determined as the second blending
parameter.
[0660] In the foregoing case 2, the implementation of S101 is described by taking the first combination including the first
weight derivation mode, the K first prediction modes, and the second blending parameter as an example.
[0661] Case 3: the first combination includes the first weight derivation mode and the K first prediction modes, where the
first weight derivation mode includes a third blending parameter, and the third blending parameter is used for determining a
weight.
[0662] In the above case 3, the first weight derivation mode can be understood as a dataset, where the dataset includes
multiple parameters, for example, includes the third blending parameter, and the multiple parameters are used together for
determining the weight.
[0663] In such case 3, for S101, the first combination is determined according to the following steps.
[0664] S101-E, the bitstream is decoded to determine a candidate combination list, where the candidate combination list
includes at least one candidate combination, and any one of the at least one candidate combination includes one weight
derivation mode and K prediction modes, and the weight derivation mode includes one blending parameter.
[0665] S101-F, the first combination is determined according to the candidate combination list.
[0666] Exemplarily, the candidate combination list is illustrated in Table 9.

Table 9

Index Candidate combination

0 Candidate combination 1 (including one weight derivation mode and K prediction

modes, where the weight derivation mode includes one blending parameter)

1 Candidate combination 2 (including one weight derivation mode and K prediction modes, where the
weight derivation mode includes one blending parameter)

...... ......

i - 1 Candidate combination i (including one weight derivation mode and K prediction modes, where the weight
derivation mode includes one blending parameter)

...... ......

[0667] As illustrated in Table 9, the candidate combination list includes at least one candidate combination, and any two
candidate combinations in the at least one candidate combination are not completely the same, that is, any two candidate
combinations differ in at least one of the weight derivation mode or K prediction modes.
[0668] Exemplarily, in the foregoing table 9, the order of a candidate combination in a candidate combination list is taken
as an index of the candidate combination, and optionally, the index of the candidate combination in the candidate
combination list can also be indicated in another manner, which is not limited in embodiments of the disclosure.
[0669] In embodiments, at the decoding end, the manner for determining the first combination according to the
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candidate combination list includes, but is not limited to, the following manners.
[0670] Manner 1: the candidate combination list includes one candidate combination, and in this case, the candidate
combination in the candidate combination list is determined as the first combination.
[0671] Manner 2: the candidate combination list includes multiple candidate combinations. In this case, the bitstream is
decoded to obtain a first index, where the first index indicates the first combination; and a candidate combination
corresponding to the first index in the candidate combination list is determined as the first combination.
[0672] In the above manner 2, at the decoding end, the bitstream is decoded to obtain the first index, the candidate
combination list as illustrated in the above Table 9 is determined, and the first combination indicated by the first index is
queried from the candidate combination list according to the first index.
[0673] For example, the first index is index 1, and in the candidate combination list illustrated in Table 9, a candidate
combination corresponding to index 1 is candidate combination 2, that is, the first combination indicated by the first index is
candidate combination 2. In this way, at the decoding end, a weight derivation mode and K prediction modes in candidate
combination 2 are determined as the first weight derivation mode and the K first prediction modes in the first combination;
and the current-component block is predicted by using the third blending parameter in the first weight derivation mode and
the K first prediction modes, so as to obtain the prediction value of the current-component block.
[0674] The process of determining the candidate combination list in the foregoing S101-E is described below.
[0675] In some embodiments, the candidate combination list already exists. At the decoding end, after the first index is
obtained by decoding the bitstream, the candidate combination list can be obtained or read according to the first index, and
then a candidate combination corresponding to the first index is queried from the candidate combination list according to
the first index.
[0676] In some embodiments, the candidate combination list is transmitted to the decoding end from the encoding end.
For example, at the encoding end, the candidate combination list is transmitted to the decoding end before encoding the
current-component block.
[0677] In some embodiments, the candidate combination list is uploaded to the cloud from the encoding end, and at the
decoding end, the candidate combination list is read from the cloud.
[0678] In some embodiments, the candidate combination list is constructed at the decoding end.
[0679] The manner for constructing the candidate combination list at the decoding end is not limited in embodiments of
the disclosure. For example, the probabilities of various combinations formed by different prediction modes and different
blending parameters are analyzed according to information related to the current-component block, and the candidate
combination list is constructed according to the probabilities of these combinations.
[0680] Optionally, the information related to the current-component block includes mode information of neighbouring
blocks of the current-component block, reconstructed samples of the first-component block corresponding to the current-
component block, and the like.
[0681] In some embodiments, the candidate combination list is constructed at the decoding end through the following
steps S101-E1 and S101-E2.
[0682] S101-E1, the bitstream is decoded to determine the first-component block corresponding to the current-
component block.
[0683] S101-E2, the candidate combination list is constructed based on the first-component block.
[0684] For the implementation of S101-E1, reference can be made to the elaborations of S101-A1, which will not be
described again herein.
[0685] Since there is a correlation between the first-component block corresponding to the current-component block
and the current-component block, in embodiments of the disclosure, the candidate combination list of the current-
component block is constructed based on the first-component block.
[0686] For example, for each combination, prediction is performed on the first-component block by using the combina-
tion, to obtain a prediction value of the first-component block corresponding to the combination; and the candidate
combination list is constructed according to a prediction value of the first-component block corresponding to each
combination. For example, for each combination, a weight derivation mode in the combination is used to derive weights for
the first-component block; the first-component block is predicted by applying K prediction modes in the combination, so as
to obtain K prediction values of the first-component block; and the K prediction values of the first-component block are
weighted according to the derived weights for the first-component block, so as to obtain a prediction value of the first-
component block corresponding to the combination. Finally, the candidate combination list is constructed according to the
prediction value of the first-component block corresponding to each combination.
[0687] It should be noted that, the weights derived according to the weight derivation mode can be understood as
deriving weights corresponding to each sample in the first-component block, or can be understood as deriving a weight
matrix corresponding to the first-component block. Adjusting the weights for the first-component block by using the
blending parameter can be understood as adjusting weights corresponding to each sample in the first-component block or
adjusting a weight matrix corresponding to the first-component block. When determining the prediction value of the first-
component block based on the adjusted weights for the first-component block, for each sample in the first-component
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block, K prediction values corresponding to the sample can be determined, and a prediction value corresponding to the
sample is determined according to the K prediction values corresponding to the sample and the adjusted weights
corresponding to the sample, where a prediction value corresponding to each sample in the first-component block
constitutes the prediction value of the first-component block. Alternatively, determination of the prediction value of the first-
component block based on the adjusted weights can also be performed on a block basis. For example, prediction values of
the first-component block are determined, and the K prediction values of the first-component block are weighted according
to the adjusted weight matrix for the first-component block, so as to obtain the prediction value of the first-component block.
[0688] In some embodiments, S101-E2 includes the following steps S101-E21 to S101-E23.
[0689] S101-E21, R second combinations are determined, where any one of the R second combinations includes one
weight derivation mode and K prediction modes; the weight derivation mode includes a blending parameter; weight
derivation modes and K prediction modes in any two of the R second combinations are not completely the same; and R is a
positive integer and R > 1.
[0690] S101-E22, for any one of the R second combinations, determine a cost corresponding to the second combination
when predicting the first-component block by using a weight derivation mode and K prediction modes in the second
combination.
[0691] S101-E23, the candidate combination list is constructed according to a cost corresponding to each of the R
second combinations.
[0692] In embodiments, at the decoding end, when constructing the candidate combination list, R second combinations
are firstly determined. There is no limitation on the quantity of the R second combinations in the disclosure, which can be,
for example, 8, 16, 32, and the like. Each of the R second combinations includes one weight derivation mode and K
prediction modes, and the weight derivation mode includes one blending parameter. Weight derivation modes and K
prediction modes in any two of the R second combinations are not completely the same. Then, for each of the R second
combinations, determine a cost corresponding to the second combination when predicting the first-component block by
using a weight derivation mode and K prediction modes in the second combination. Finally, the candidate combination list
is constructed according to the cost corresponding to each of the R second combinations.
[0693] In some embodiments, for S101-E22, there are at least the following manners for determining the cost
corresponding to the second combination when predicting the first-component block by using the weight derivation
mode and the K prediction modes in the second combination.
[0694] Manner 1, S101-E22 includes the following S101-E22‑11 to S101-E22‑14.
[0695] S101-E22‑11, weights for the first-component block are determined according to the weight derivation mode in
the second combination.
[0696] S101-E22‑12, the first-component block is predicted according to the K prediction modes in the second
combination, to obtain K prediction values of the first-component block.
[0697] S101-E22‑13, the K prediction values of the first-component block are weighted according to the weights for the
first-component block, to obtain a prediction value of the first-component block corresponding to the second combination.
[0698] S101-E22‑14, the cost corresponding to the second combination is determined according to the prediction value
of the first-component block corresponding to the second combination and the reconstructed value of the first-component
block.
[0699] In embodiments of the disclosure, the process of determining the cost corresponding to each of the R second
combinations is the same. For ease of illustration, one of the R second combinations is taken as an example for illustration
herein.
[0700] In embodiments of the disclosure, the second combination includes one weight derivation mode and K prediction
modes. When predicting the first-component block by using the second combination, exemplarily, at the decoding end, the
weights for the first-component block can be determined according to the weight derivation mode in the second
combination; the first-component block is predicted according to the K prediction modes in the second combination,
to obtain K prediction values of the first-component block; and the K prediction values of the first-component block are
weighted according to the weights for the first-component block, to obtain the prediction value of the first-component block
corresponding to the second combination. Then, the cost corresponding to the second combination is determined
according to the prediction value of the first-component block corresponding to the second combination and the
reconstructed value of the first-component block.
[0701] In embodiments of the disclosure, there is no limitation on the manner for determining the weights for the first-
component block according to the weight derivation mode in the second combination in S101-E22‑11. For example, the
weight derivation mode in the second combination includes a blending parameter, and therefore, the weights for the first-
component block can be determined according to the blending parameter.
[0702] Manner 2, S101-E22 includes the following S101-E22‑11 to S101-E22‑14.
[0703] S101-E22‑21, determine prediction values of the first-component block corresponding to the K prediction modes
in the second combination according to the weight derivation mode in the second combination.
[0704] S101-E22‑22, determine costs corresponding to the K prediction modes in the second combination according to
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the prediction values of the first-component block corresponding to the K prediction modes in the second combination and
the reconstructed value of the first-component block.
[0705] S101-E22‑23, determine the cost corresponding to the second combination according to the costs correspond-
ing to the K prediction modes in the second combination. For example, the sum of the costs corresponding to the K
prediction modes in the second combination is determined as the cost corresponding to the second combination.
[0706] For example, assuming that K=2, then two prediction modes in the second combination are denoted as prediction
mode 1 and prediction mode 2. Firstly, a weight and a prediction value of the first-component block corresponding to
prediction mode 1 are determined according to the weight derivation mode in the second combination, and the prediction
value corresponding to prediction mode 1 is processed by using the weight for the first-component block corresponding to
prediction mode 1. For example, for each sample in the first-component block corresponding to prediction mode 1, a
prediction value of the sample in the first-component block corresponding to prediction mode 1 is multiplied by a weight for
the first-component block corresponding to the sample, to obtain a prediction value of the sample. In this way, the
prediction value of the first-component block corresponding to prediction mode 1 can be determined. Then a cost
corresponding to prediction mode 1 is determined according to the prediction value of the first-component block
corresponding to prediction mode 1 and the reconstructed value of the first-component block. The manner for determining
the cost corresponding to prediction mode 1 includes, but is not limited to, SAD, SATD, and SSE. Likewise, a cost
corresponding to prediction mode 2 can be determined. As such, the cost corresponding to the second combination is
determined according to the cost corresponding to prediction mode 1 and the cost corresponding to prediction mode 2, for
example, the cost corresponding to the second combination is determined by adding the cost corresponding to prediction
mode 1 and the cost corresponding to prediction mode 2.
[0707] For the manner for constructing the candidate combination list according to the cost corresponding to each of the
R second combinations in the foregoing S101-E23, reference can be made to the illustration of the foregoing S101-A23,
which is not described again herein.
[0708] The process of determining the R second combinations in S101-E21 is described below.
[0709] In some embodiments, the R second combinations are pre-set.
[0710] In some embodiments, S101-E21 includes the following steps.
[0711] S101-E21‑1, C weight derivation modes and D prediction modes are determined, wherein C is a positive integer,
and D is a positive integer and D ≥ K.
[0712] S101-E21‑2, the R second combinations are constructed according to the C weight derivation modes and the D
prediction modes, where any one of the R second combinations includes one of the C weight derivation modes and K
prediction modes in the D prediction modes.
[0713] In embodiments, at the decoding end, the C weight derivation modes and the D prediction modes are firstly
determined, and then the R second combinations are constructed according to the C weight derivation modes and D
prediction modes determined.
[0714] There is no limitation on the quantities of the C weight derivation modes and the D prediction modes in
embodiments of the disclosure.
[0715] Assuming that K = 2, then the foregoing K prediction modes include a 1st prediction mode and a 2nd prediction
mode. Assuming that there are D prediction modes available, then there are D possible choices for the 1st prediction mode,
and since the 2nd prediction mode is different from the 1st prediction mode, there are (D‑1) possible choices for the 2nd

prediction mode. Assuming that there are C weight derivation modes, then in the disclosure, any two different prediction
modes, any one weight derivation mode, and any one blending coefficient can be combined to construct one second
combination, and accordingly, there are a total of C*D*(D‑1) possible second combinations.
[0716] In this implementation, the C weight derivation modes are all possible weight derivation modes, where the weight
derivation mode include a blending parameter, that is, the C weight derivation modes include all possible blending
parameters; and the D prediction modes are all possible prediction modes. All the possible second combinations are
obtained by means of an exhaustive algorithm. Prediction is performed on the first-component block by using each of the
possible second combinations, a distortion cost of each second combination is calculated, and then a candidate
combination list corresponding to the current-component block is obtained according to the distortion cost of each
second combination.
[0717] In some embodiments, in order to reduce the amount of data and accelerate construction of the candidate
combination list, not all the prediction modes are tried, and instead, only some of the prediction modes can be selected for
trial.
[0718] In this case, the implementation of determining the D prediction modes in S101-E21‑1 includes, but is not limited
to, the following manners.
[0719] Manner 1: the D prediction modes are preset prediction modes.
[0720] Manner 2: at least one of a candidate prediction mode list of the current-component block, alternative prediction
mode lists corresponding to the K first prediction modes, a prediction mode(s) corresponding to the weight derivation
mode, or a preset mode is determined. The D prediction modes are determined according to at least one of the candidate
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prediction mode list, the alternative prediction mode lists corresponding to the K first predictionmodes, the prediction mode
corresponding to the weight derivation mode, or the preset mode.
[0721] The manner for determining a third candidate prediction mode list of the current-component block includes at
least the following several examples.
[0722] Example 1, the third candidate prediction mode list is determined according to a prediction mode applied to at
least one neighbouring block of the current-component block.
[0723] Example 2, if the third candidate prediction mode list does not include the preset mode, a preset mode
corresponding to the current-component block is determined, and the preset mode is added to the third candidate
prediction mode list.
[0724] In an example, the preset mode is several preset prediction modes.
[0725] In another example, a picture type corresponding to the current-component block is determined, and the preset
mode is determined according to the picture type corresponding to the current-component block.
[0726] For example, if the picture type corresponding to the current-component block is a B type or a P type, the preset
mode includes at least one of DC, a horizontal mode, a vertical mode, or an angular mode.
[0727] Example 3, the picture type corresponding to the current-component block is determined, and the third candidate
prediction mode list is determined according to the picture type corresponding to the current-component block. For
example, if the picture type corresponding to the current-component block is a B type or a P type, at least one of the DC, the
horizontal mode, the vertical mode, or some other angular modes can be added to the third candidate prediction mode list.
For another example, if the picture type corresponding to the current-component block is an I type, at least one of the DC,
the horizontal mode, or the vertical mode can be added to the third candidate prediction mode list.
[0728] Example 4, at least one of a second prediction mode, a third prediction mode, a fourth prediction mode, or a fifth
prediction mode is determined. The second prediction mode is applied to at least one of a first-component block, a second-
component block, or a third-component block (for example, a chroma block and/or a luma block) which is at a preset
location. The third prediction mode is applied to at least one a first-component block, a second-component block, or a third-
component block (for example, a luma block and/or a chroma block) which has been decoded and neighbours the current-
component block. The fourth prediction mode is applied to a first-component block (for example, a luma block)
corresponding to an internal preset region of the current-component block. The fifth prediction mode is related to the
first-component block corresponding to the current-component block. Then the candidate prediction mode list of the
current-component block is determined according to at least one of the second prediction mode, the third prediction mode,
the fourth prediction mode, or the fifth prediction mode.
[0729] In embodiments of the disclosure, for the implementation of determining the D prediction modes, reference can
be made to the elaborations of determining the Q prediction modes in the foregoing S101-A21‑1, which is not described
herein again. In some embodiments, D = Q.
[0730] The process of determining the C weight derivation modes in S101-E21‑1 is described below.
[0731] In some embodiments, the C weight derivation modes are pre-set.
[0732] In some embodiments, the C weight derivation modes are selected from multiple preset weight derivation modes,
for example, selection is performed according to information such as the size of the current-component block and/or the
picture type corresponding to the current-component block, so as to obtain the C weight derivation modes. Optionally, C
weight derivation modes with the minimum cost can be selected from the multiple preset weight derivation modes
according to costs.
[0733] In some embodiments, X blending parameters are determined, and C weight derivation modes are determined
based on the X blending parameters. The magnitude relationship between X and C is not limited in embodiments of the
disclosure.
[0734] In embodiments of the disclosure, since each of the C weight derivation modes includes one blending parameter,
the C weight derivation modes can be determined according to the X blending parameters. For example, if the weight
derivation mode includes other parameters besides the blending parameter, blending parameters in at least two of the C
weight derivation modes may be the same or different. Then the C weight derivation modes can be determined according
to the X blending parameters. For example, determine a cost corresponding to each of the multiple different weight
derivation modes formed by the X blending parameters when using the multiple different weight derivation modes, and
thus C weight derivation modes with the minimum cost are selected.
[0735] The manner for determining the X blending parameters is not limited in embodiments of the disclosure.
[0736] In some embodiments, the X blending parameters are preset blending parameters, for example, 1/4, 1/2, 1, 2, 4,
and the like.
[0737] In someembodiments, the X blending parameters are determinedaccording to the size of the current-component
block.
[0738] For example, if the size of the current-component block is less than a third preset threshold, a blending
parameter(s) greater than or equal to a fifth value among the at least one preset blending parameter is used as the X
blending parameters.
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[0739] For another example, if the size of the current-component block is greater than or equal to the third preset
threshold, a blending parameter(s) less than or equal to a sixth value among the at least one blending parameter is used as
the X blending parameters, where the sixth value is less than the fifth value.
[0740] For another example, if the size of the current-component block is greater than or equal to a third preset threshold,
a blending parameter(s) less than or equal to the sixth value among the at least one blending parameter is used as the X
blending parameters, where the sixth value is less than the fifth value.
[0741] For another example, if the size of the current-component block is less than the third preset threshold, the X
blending parameters are determined to be one or more of the at least one preset blending parameter which fall within a
value range of a fifth blending parameter.
[0742] For another example, if the size of the current-component block is greater than or equal to the third preset
threshold, the X blending parameter are determined to be one or more of the at least one blending parameter which fall
within a value range of a sixth blending parameter, where the minimum value of the value range of the sixth blending
parameter is less than the minimum value of the value range of the fifth blending parameter.
[0743] In embodiments of the disclosure, there is no limitation on the specific values of the third preset threshold, the fifth
value, the sixth value, the value range of the fifth blending parameter, and the value range of the sixth blending parameter.
[0744] Optionally, if the size of the current-component block is represented by the number of samples in the current-
component block, the foregoing third preset threshold is 256.
[0745] Optionally, the fifth value is 1.
[0746] Optionally, the sixth value is 1/2.
[0747] In some embodiments, picture information of the current-component block is determined; and the X blending
parameters are determined according to the picture information of the current-component block.
[0748] Example 1, if the definition of the picture edge of the current-component block is less than a preset value, at least
one third-type blending parameter in Y preset blending parameters is determined as the X blending parameters, where Y is
a positive integer and Y > X.
[0749] The third-type blending parameter can be understood as a blending parameter capable of forming a wide
blending area, for example, 1/4, 1/2, or the like.
[0750] Example 2, if the definition of the picture edge of the current-component block is greater than or equal to the
preset value, at least one fourth-type blending parameter in the Y blending parameters is determined as the X blending
parameters, where the fourth-type blending parameter is greater than the third-type blending parameter.
[0751] The fourth-type blending parameter can be understood as a blending parameter capable of forming a narrow
blending area, such as 2 or 4.
[0752] At the decoding end, after the D prediction modes, the C weight derivation modes, and the W blending
parameters are determined according to the foregoing steps, R different second combinations are constructed according
to the D prediction modes and the C weight derivation modes. Then, a candidate combination list is determined according
to the R second combinations, and then the first weight derivation mode and the K first prediction modes are determined
from the candidate combination list.
[0753] In some embodiments, in order to further accelerate construction of the candidate combination list, at the
decoding end, selection is performed on the foregoing determined D prediction modes and C weight derivation modes. In
this case, for S101-E21‑2, the R second combinations are constructed according to the determined C weight derivation
modes and D prediction modes according to the following steps S101-E21‑21 to S101-E21‑24.
[0754] S101-E21‑21, C1 weight derivation modes are selected from the C weight derivation modes, where C1 is a
positive integer and C1 ≤ C.
[0755] For the implementation of the foregoing S101-E21‑21, reference can be made to the illustration of the foregoing
S101-A11‑21, which is not described again herein.
[0756] At the decoding end, after the C1 weight derivation modes are selected from the C weight derivation modes
according to the foregoing steps, the following step S101-E21‑22 is performed.
[0757] S101-E21‑22, D1 prediction modes are selected from the D prediction modes, where D1 is a positive integer and
D1 ≤ D.
[0758] For the implementation of the foregoing S101-E21‑22, reference can be made to the illustration of the foregoing
S101-A11‑22, which is not described again herein.
[0759] After the C1 weight derivation modes are selected from the C weight derivation modes and the D1 prediction
modes are selected from the D prediction modes according to the foregoing steps, S101-E21‑23 is performed.
[0760] S101-C21‑23, the R second combinations are constructed according to the C1 weight derivation modes and the
D1 prediction modes.
[0761] For the implementation of the foregoing S101-E21‑23, reference can be made to the illustration of the foregoing
S101-A11‑23, which is not described again herein.
[0762] The following will describe an implementation of predicting the first-component block corresponding to the
current-component block by using any one of the second combinations to obtain a prediction value of the first-component
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block in an embodiment of the disclosure.
[0763] Firstly, weights for the first-component block are determined by using a weight derivation mode in the second
combination.
[0764] In some embodiments, the weights for the first-component block are determined based on the weight derivation
mode as follows.
[0765] Step 3, an angle index, a distance index, and a blending parameter are determined according to the weight
derivation mode.
[0766] Step 4, the weights for the first-component block are determined according to the angle index, the distance index,
the blending parameter, and the size of the first-component block.
[0767] In the disclosure, the weights for the first-component block can be derived in the same manner as deriving
weights of prediction values. For example, parameters such as the angle index, the distance index, and the blending
parameter are firstly determined according to the weight derivation mode.
[0768] In the foregoing step 2, the manner for determining the weights for the first-component block according to the
angle index, the distance index, the blending parameter, and the size of the first-component block includes, but is not
limited to, the following manners.
[0769] Manner I: the weights for the first-component block are determined according to the angle index, the distance
index, the blending parameter, and the size of the first-component block. In this case, step 4 includes steps 41 to 43 below.
[0770] Step 41, a first parameter of a sample in the first-component block is determined according to the angle index, the
distance index, and the size of the first-component block.
[0771] Step 42, weights for the sample in the first-component block are determined according to the first parameter of the
sample in the first-component block and the blending parameter.
[0772] Step 43, the weights for the first-component block are determined according to the weights for the sample in the
first-component block.
[0773] In this implementation, the weights for the sample in the first-component block are determined according to the
angle index, the distance index, the size of the first-component block, and the blending parameter, and then a weight matrix
formed by the weights for each sample in the first-component block is determined as the weights for the first-component
block.
[0774] The first parameter in the disclosure is used for determining weights.
[0775] In some embodiments, the first parameter is also referred to as a weight index.
[0776] In a possible implementation, an offset and the first parameter can be determined in the following manner.
[0777] Inputs to the process of deriving the weights for the first-component block are: the width nCbW of the first-
component block, the height nCbH of the first-component block, a "partition" angle index variable angleId of GPM, a
distance index variable distanceIdx of GPM, and a component index variable cIdx. Here, the first-component block is taken
as an example, and therefore cIdx = 0, which indicates the luma component.
[0778] Variables nW, nH, shift1, offset1, displacementX, displacementY, partFlip, and shiftHor are derived as follows:

, where BitDepth represents a coding bit depth;

shiftHor = ( angleIdx % 16 = = 8 || ( angleIdx % 16 != 0 && nH >= nW) ) ? 0 : 1
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[0779] Offsets offsetX and offsetY are derived as follows:

[0780] The weight matrix wVemplateValue[x][y] (where x = -nVmW..nCbW - 1, y = - nVmH..nCbH - 1, except for the case
where x ≥ 0 and y ≥ 0) for the first-component block is derived as follows (it should be noted that in this example, the
coordinate of a top-left corner of the first-component block is (0, 0)):

variables xL and yL are derived as follows:

disLut is determined according to Table 3 above;

the first parameter weightIdx is derived as follows:

[0781] In some embodiments, after the first parameter weightldx is determined according to the foregoing method, the
first parameter is adjusted by using the blending parameter to obtain an adjusted first parameter.
[0782] In an example, the first parameter is adjusted according to the following formula:

[0783] blendingCoeff is the blending parameter.
[0784] Then, the manner for determining the weights for the sample in the first-component block according to the
adjusted first parameter includes, but is not limited to, the following manners.
[0785] Manner 1: a second parameter of the sample in the first-component block is determined according to the adjusted
first parameter of the sample in the first-component block; and the weights for the sample in the first-component block are
determined according to the second parameter of the sample in the first-component block.
[0786] The second parameter is also used for determining weights. In some embodiments, the second parameter is also
referred to as a weight index for the first component, and the first component can be a luma component, a chroma
component, or the like.
[0787] For example, the weights for the sample in the first-component block are determined according to the following
formula:
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[0788] wVemplateValue[x][y] is the weights for the sample (x, y) in the first-component block. weightIdxL is the second
parameter of the sample (x, y) in the first-component block and is also referred to as a weight index for the first component
(for example, a luma component). wVemplateValue[x][y] is the weights for the sample (x, y) in the first-component block.
partFlip is an intermediate variable and is determined according to the angle index angleIdx, for example, partFlip =
( angleldx >= 13 && angleldx <= 27 ) ? 0 : 1 as described above, that is, partFlip = 1 or 0. If partFlip = 0, weightldxL = 32 -
weightIdx; and if partFlip = 1, weightldxL = 32 + weightIdx. It should be noted that, 32 herein is merely an example, and the
disclosure is not limited thereto.
[0789] Manner 2: the weights for the sample in the first-component block are determined according to the adjusted first
parameter of the sample in the first-component block, a first threshold, and a second threshold.
[0790] In order to reduce complexity of calculating the weights for the first-component block, in manner 2, the weights for
the sample in the first-component block are limited to the first threshold or the second threshold, that is, the weights for the
sample in the first-component block are either the first threshold or the second threshold, thereby reducing complexity of
calculating the weights for the first-component block.
[0791] The values of the first threshold and the second threshold are not limited in the disclosure.
[0792] Optionally, the first threshold is 1.
[0793] Optionally, the second threshold is 0.
[0794] In an example, the weights for the sample in the first-component block can be determined according to the
following formula:

[0795] wVemplateValue[x][y] is the weights for the sample (x, y) in the first-component block. In the foregoing "1 : 0", 1 is
the first threshold, and 0 is the second threshold.
[0796] In the foregoing manner I, weights for each sample in the first-component block are determined according to the
weight derivation mode, and a weight matrix formed by the weights for each sample in the first-component block is used as
the weights for the first-component block.
[0797] After the weights for the first-component block corresponding to the weight derivation mode in the second
combination are determined according to the foregoing method, a cost corresponding to each of the K prediction modes in
the second combination is determined, and then the cost corresponding to the second combination is determined.
[0798] According to the foregoing method, a cost of each of the R second combinations can be determined, and then a
candidate combination list illustrated in Table 9 is constructed according to the cost of each of the R second combinations.
[0799] In this way, at the decoding end, a candidate combination corresponding to a first index is queried from the
candidate combination list illustrated in Table 9 according to the first index, and the candidate combination corresponding
to the first index is determined as the first combination, that is, a weight derivation mode in the candidate combination is
determined as the first weight derivation mode, and K prediction modes in the candidate combination are determined as
the K first prediction modes.
[0800] At the decoding end, after the first combination is determined according to case 1, case 2, and case 3, the
following step S102 is performed.
[0801] S102, the current-component block is predicted according to the first weight derivation mode and the K first
prediction modes, to obtain the prediction value of the current-component block.
[0802] It can be seen from S102 that, in embodiments of the disclosure, the first combination differs in contents. For
example, in case 1, the first combination includes the first weight derivation mode and the K first prediction modes, but does
not include a blending parameter. In case 2, the first combination includes the first weight derivation mode, the K first
prediction modes, and the second blending parameter. In case 3, the first combination includes the first weight derivation
mode and the K first prediction modes, where the first weight derivation mode includes the third blending parameter. In
embodiments of the disclosure, the method for determining the prediction value of the current-component block varies with
contents in the first combination.
[0803] Case 1: if the first combination includes the first weight derivation mode and the K first prediction modes, but does
not include a blending parameter, the calculation process in S102 includes the following two sub-cases.
[0804] Case 11: weights of prediction values of the current-component block are determined according to the first weight
derivation mode. The current-component block is predicted according to the K first prediction modes to obtain K prediction
values of the current-component block. The K prediction values of the current-component block are weighted by using the
weights of the prediction values of the current-component block to obtain the prediction value of the current-component
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block. For the process of deriving the weights of the prediction values of the current-component block according to the first
weight derivation mode, reference can be made to the process of deriving the weights of the prediction values of the current
block in the foregoing embodiments, which is not described again herein.
[0805] In the above case 11, the influence of a blending parameter on the weights is not taken into consideration when
determining the weights of the prediction values of the current-component block.
[0806] In some embodiments, if the first combination includes the first weight derivation mode and the K first prediction
modes, but does not include a blending parameter, the method further includes the following case 22.
[0807] Case 22, although the first combination includes a blending parameter, the influence of the blending parameter is
taken into consideration when determining the prediction value of the current-component block. In this case, S102
includes steps S102-A1 and S102-A2 below.
[0808] S102-A1, a first blending parameter is determined.
[0809] S102-A2, the current-component block is predicted according to the first blending parameter, the first weight
derivation mode, and the K first prediction modes, to obtain the prediction value of the current-component block.
[0810] The implementation of S102-A2 is not limited in embodiments of the disclosure. For example, prediction is
performed on the current-component block according to the first weight derivation mode and the K first prediction modes to
obtain a prediction value, and then the prediction value of the current-component block is determined according to the first
blending parameter and the prediction value.
[0811] In some embodiments, S102-A2 includes the following steps.
[0812] S102-A21, weights of prediction values are determined according to the first blending parameter and the first
weight derivation mode.
[0813] S102-A22, prediction is performed on the current-component block according to the K first prediction modes, to
obtain K prediction values.
[0814] S102-A23, the K prediction values are weighted according to the weights of the prediction values, to obtain the
prediction value of the current-component block.
[0815] There is no limitation on the execution order between S102-A22 and S102-A21, that is, S102-A22 can be
executed before S102-A21, or can be executed after S102-A21, or can be executed in parallel with S102-A21.
[0816] In the above case 1, if the first combination includes the first weight derivation mode and the K first prediction
modes but does not include a blending parameter, at the decoding end, the first blending parameter is determined, and the
weights of the prediction values are determined according to the first blending parameter and the first weight derivation
mode. Then, the current-component block is predicted according to the K first prediction modes, so as to obtain the K
prediction values of the current-component block. Then, the K prediction values of the current-component block are
weighted by using the weights of the prediction values, so as to obtain the prediction value of the current-component block.
[0817] In embodiments of the disclosure, there are at least the following manners for determining the first blending
parameter.
[0818] Manner 1: the bitstream is decoded to obtain a second index, where the second index indicates the first blending
parameter, and the first blending parameter is determined according to the second index. Specifically, at the encoding end,
after the first blending parameter is determined, the second index corresponding to the first blending parameter is signalled
into the bitstream. Then, at the decoding end, the bitstream is decoded to obtain the second index, and then the first
blending parameter is determined according to the second index.
[0819] In an example, the syntax corresponding to manner 1 is illustrated in Table 10.

Table 10

if (deriving the condition for applying GPM to the current-component block) {

gpm_cand_idx[ x0 ][ y0 ] ae(v)

gpm_blending_idx[ x0 ][ y0 ] ae(v)

}

[0820] In Table 10, gpm_cand_idx represents the first index, and gpm_blending_idx represents the second index.
[0821] In some embodiments, different blending indexes have slight influence on the prediction result of the first-
component block. However, if a simplified method is adopted, that is, the weights for the first-component block are only 0
and 1, the blending index cannot have an influence on the prediction of the first-component block, that is, cannot have an
influence on the candidate combination list, and in this case, the blending index may not be included the combination.
[0822] The manner for determining the first blending parameter according to the second index is not limited in
embodiments of the disclosure.
[0823] In some embodiments, at the decoding end, a candidate blending parameter list is determined, where the
candidate blending parameter list includes multiple candidate blending parameters; and a candidate blending parameter
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corresponding to the second index in the candidate blending parameter list is determined as the first blending parameter.
[0824] The manner for determining the candidate blending parameter list is not limited in embodiments of the disclosure.
[0825] In an example, the candidate blending parameters in the candidate blending parameter list are pre-set.
[0826] In another example, at the decoding end, according to feature information of the current-component block, at
least one blending parameter is selected from multiple preset blending parameters to construct the candidate blending
parameter list. For example, according to the picture information of the current-component block, a blending parameter(s)
complying with the picture information of the current-component block is selected from the multiple preset blending
parameters, so as to construct the candidate blending parameter list.
[0827] For example, assuming that the picture information includes the definition of a picture edge, if the definition of the
picture edge of the current-component block is less than a preset value, at least one first-type blending parameter, for
example, 1/4, 1/2, or the like, among the multiple preset blending parameters is selected to construct the candidate
blending parameter list. If the definition of the picture edge of the current-component block is greater than or equal to the
preset value, at least one second-type blending parameter, such as 2 and 4, among the multiple preset blending
parameters is selected to construct the candidate blending parameter list.
[0828] Exemplarily, the candidate blending parameter list in embodiments of the disclosure is illustrated in Table 11.

Table 11

Index Candidate blending parameter

0 Candidate blending parameter 0

1 Candidate blending parameter 1

...... ......

i Candidate blending parameter i

...... ......

[0829] As illustrated in Table 11, the candidate blending parameter list includes multiple candidate blending parameters,
and each candidate blending parameter corresponds to one index.
[0830] Exemplarily, in the foregoing Table 11, the order of a candidate blending parameter in the candidate blending
parameter list is taken as an index of the candidate blending parameter, and optionally, the index of the candidate blending
parameter in the candidate blending parameter list can also be indicated in another manner, which is not limited in
embodiments of the disclosure.
[0831] Based on Table 11, at the decoding end, the candidate blending parameter corresponding to the second index in
Table 11 is determined as the first blending parameter according to the second index.
[0832] At the decoding end, instead of decoding the bitstream to obtain the second index and then determining the first
blending parameter according to the second index in the foregoing manner 1, the first blending parameter can also be
determined in the following manner 2.
[0833] In some embodiments, at the decoding end, the first blending parameter can also be determined in the following
manner 2.
[0834] Manner 2: the first blending parameter is determined according to steps S102-A11 and S102-A12 below.
[0835] S102-A11, G alternative blending parameters are determined, where G is a positive integer.
[0836] S102-A12, the first blending parameter is determined from the G alternative blending parameters.
[0837] In the above manner 2, the first blending parameter is determined by the decoding end, which can prevent the
encoding end from encoding the second index into the bitstream, thereby saving codewords. Specifically, at the decoding
end, G alternative blending parameters are firstly determined, and then one alternative blending parameter is determined
from the G alternative blending parameters as the first blending parameter.
[0838] The manner for determining the G alternative blending parameters at the decoding end is not limited in
embodiments of the disclosure.
[0839] In a possible implementation, the G alternative blending parameters are pre-set, that is, it is agreed between the
decoding end and the encoding end that several preset blending parameters are determined as the G alternative blending
parameters.
[0840] In another possible implementation, the G alternative blending parameters can be indicated by the encoding end,
for example, at the encoding end, G blending parameters in the multiple preset blending parameters are indicated as the G
alternative blending parameters.
[0841] In another possible implementation, there is a certain correlation between the block size and the blending
parameter, and therefore, the correlation between the block size and the blending parameter can be utilized to improve
compression efficiency. A possible correlation is that a narrow blending area is suitable for a small block, while a wide

65

EP 4 554 206 A9

5

10

15

20

25

30

35

40

45

50

55



blending area is suitable for a large block. Based on this, in embodiments of the disclosure, the G alternative blending
parameters can also be determined according to the size of the current-component block. For example, if the size of the
current-component block is greater than a preset value, a small blending parameter(s) can be determined as the G
alternative blendingparameters. For anotherexample, if the size of the current-componentblock is less than orequal to the
preset value, a large blending parameter(s) can be determined as the G alternative blending parameters.
[0842] Exemplarily, the block size can be represented by the length, the width, or the number of samples in the block.
[0843] In another possible implementation, picture information of the current-component block is determined; and the G
alternative blending parameters are determined from the multiple preset alternative blending parameters according to the
picture information of the current-component block.
[0844] Exemplarily, if the picture information includes the definition of a picture edge, there are the following two
manners for determining the G alternative blending parameters from the multiple preset alternative blending parameters
according to the picture information of the current-component block.
[0845] In a first manner, if the definition of the picture edge of the current-component block is less than a preset value, at
least one first alternative blending parameter, for example, 1/4, 1/2, among the multiple preset alternative blending
parameters is determined as the G alternative blending parameters.
[0846] In a second manner, if the definition of the picture edge of the current-component block is greater than or equal to
the preset value, at least one second alternative blending parameter, such as 2 and 4, among the multiple preset
alternative blending parameters is determined as the G alternative blending parameters, where the second alternative
blending parameter is greater than the first alternative blending parameter.
[0847] At the decoding end, after the G alternative blending parameters are determined, the first blending parameter is
determined from the G alternative blending parameters.
[0848] The manner for determining the first blending parameter from the G alternative blending parameters is not limited
in embodiment of the disclosure.
[0849] In some embodiments, any one of the G alternative blending parameters is determined as the first blending
parameter.
[0850] In some embodiments, the first blending parameter is determined from the G alternative blending parameters
according to the following steps S102-A121 and S102-A122.
[0851] S102-A121, for a gth alternative blending parameter in the G alternative blending parameters, a cost corre-
sponding to the gth alternative blending parameter is determined, where g is a positive integer and 1 ≤ g ≤ G.
[0852] S102-A122, the first blending parameter is determined from the G alternative blending parameters according to
costs corresponding to the G alternative blending parameters.
[0853] In embodiments, a cost corresponding to each of the G alternative blending parameters is determined, and then
the first blending parameter is determined from the G alternative blending parameters according to the cost.
[0854] In embodiments of the disclosure, the manner for determining the cost corresponding to each of the G alternative
blending parameters is the same. For ease of illustration, the gth alternative blending parameter is taken as an example for
illustration.
[0855] The manner for determining the cost corresponding to the gth alternative blending parameter is not limited in
embodiments of the disclosure.
[0856] In a possible implementation, the gth alternative blending parameter is combined with one preset weight
derivation mode and K preset prediction modes into one combination, and a cost when predicting the first-component
block by using the combination is determined. For example, weights for the first-component block are determined
according to the preset weight derivation mode and the gth alternative blending parameter, K prediction values of the first-
component block are determined according to the K preset prediction modes, and the K prediction values of the first-
component block are weighted according to the weights for the first-component block, to obtain a prediction value of the
first-component block. Then a cost corresponding to the combination is determined according to the prediction value of the
first-component block and the reconstructed value of the first-component block, and the cost corresponding to the
combination is determined as the cost corresponding to the gth alternative blending parameter.
[0857] In another possible implementation, one first weight derivation mode, the gth alternative blending parameter, and
the K first prediction modes are used as one combination, and a cost when predicting the first-component block by using
the combination is determined. Exemplarily, S102-A121 includes the following steps.
[0858] S102-A1211, weights for the first-component block corresponding to the current-component block are deter-
mined according to the first weight derivation mode and the gth alternative blending parameter.
[0859] S102-A1212, the first-component block is predicted according to the K first prediction modes, to obtain K
prediction values of the first-component block.
[0860] S102-A1213, the K prediction values of the first-component block are weighted according to the weights for the
first-component block, to obtain a prediction value of the first-component block.
[0861] S102-A1214, the cost corresponding to the gth alternative blending parameter is determined according to the
prediction value of the first-component block.
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[0862] For the process of determining the weights for the first-component block corresponding to the current-component
block according to the first weight derivation mode and the gth alternative blending parameter in S102-A1211, reference
can be made to the elaborations of the foregoing embodiments.
[0863] For example, a first weight corresponding to the first-component block is determined according to the first weight
derivation mode and the first-component block; the first weight is adjusted by using the gth alternative blending parameter,
so as to obtain an adjusted first weight; the weights for the first-component block are determined according to the adjusted
first weight.
[0864] According to the foregoing method, the cost corresponding to each of the G alternative blending parameters can
be determined, and then the first blending parameter is determined from the G alternative blending parameters according
to the cost.
[0865] For example, an alternative blending parameter with the minimum cost among the G alternative blending
parameters is determined as the first blending parameter.
[0866] In some embodiments, the first blending parameter can also be determined in the following manner 3.
[0867] Manner 3: the first blending parameter is determined according to the size of the current-component block.
[0868] It can be seen from the above that, there is a certain correlation between the blending parameter and the block
size, and therefore, in embodiments of the disclosure, the first blending parameter can also be determined according to the
size of the current-component block.
[0869] In a possible implementation, a fixed blending parameter is determined as the first blending parameter according
to the size of the current-component block.
[0870] For example, if the size of the current-component block is less than a first preset threshold, the first blending
parameter is determined to be a first value.
[0871] For another example, if the size of the current-component block is greater than or equal to the first preset
threshold, the first blending parameter is determined to be a second value, where the second value is less than the first
value.
[0872] The specific values of the first value, the second value, and the first preset threshold are not limited in
embodiments of the disclosure.
[0873] Exemplarily, the first value is 1, and the second value is 1/2.
[0874] Exemplarily, if the size of the current-component block is represented by the number of samples (or pixels) in the
current-component block, the first preset threshold can be 256.
[0875] In another possible implementation, a value range of the first blending parameter is determined according to the
size of the current-component block, and then the first blending parameter is determined to be a value within the value
range.
[0876] For example, if the size of the current-component block is less than a first preset threshold, it is determined that
the first blending parameter falls within the value range of the first blending parameter. For example, the first blending
parameter is any one blending parameter, such as a minimum blending parameter, a maximum blending parameter, or an
intermediate blending parameter, within the value range of the first blending parameter. For another example, the first
blending parameter is a blending parameter with the minimum cost within the value range of the first blending parameter.
For the method for determining a cost of a blending parameter, reference can be made to the illustration in other
embodiments of the disclosure, which is not described again herein.
[0877] For another example, if the size of the current-component block is greater than or equal to the first preset
threshold, it is determined that the first blending parameter falls within a value range of a second blending parameter. For
example, the first blending parameter is any one blending parameter, such as a minimum blending parameter, a maximum
blending parameter, or an intermediate blending parameter, within the value range of the second blending parameter. For
another example, the first blending parameter is a blending parameter with the minimum cost within the value range of the
second blending parameter. The minimum value in the value range of the second blending parameter is less than the
minimum value in the value range of the first blending parameter, and the value range of the first blending parameter may or
may not overlap with the value range of the second blending parameter, which is not limited in embodiments of the
disclosure.
[0878] In the above case 1, after the first blending parameter is determined according to the foregoing steps, the
foregoing step S102-A21 is performed to determine the weights of the prediction values according to the first blending
parameter and the first weight derivation mode.
[0879] In embodiments of the disclosure, the manner for determining the weights of the prediction values according to
the first blending parameter and the first weight derivation mode at least includes the manners described in following
examples.
[0880] Example 1, when deriving the weights of the prediction values by using the first weight derivation mode, multiple
intermediate variables need to be determined, and one or some of the multiple intermediate variables can be adjusted by
using the first blending parameter. Then the weights of the prediction values are derived by using the adjusted variables.
[0881] Example 2, a second weight corresponding to the current-component block is determined according to the first
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weight derivation mode and the current-component block. The second weight is adjusted by using the first blending
parameter to obtain an adjusted second weight. The weights of the prediction values are determined according to the
adjusted second weight.
[0882] For example, according to the first weight derivation mode and the current-component block, the second weight
corresponding to the current-component block is determined to be weightIdx. Then, weightIdx is adjusted by using the first
blending parameter, to obtain adjusted weightIdx. The weights wVemplateValue of the prediction values are determined
according to the adjusted weightIdx.
[0883] In an example, weightIdx can be adjusted by using the first blendingparameter according to the following formula,
to obtain the adjusted weightIdx:

[0884] blendingCoeff1 is the first blending parameter.
[0885] For another example, according to the first weight derivation mode and the current-component block, the second
weight corresponding to the current-component block is determined to be wVemplateValue. Then, wVemplateValue is
adjusted by using the first blending parameter, to obtain adjusted wVemplateValue. The adjusted wVemplateValue is
determined as the weights of the prediction values.
[0886] In an example, wVemplateValue can be adjusted by using the first blending parameter according to the following
formula, to obtain the adjusted wVemplateValue:

[0887] According to the foregoing method, at the decoding end, the weights of the prediction values can be determined
according to the first blending parameter and the first weight derivation mode.
[0888] Then, prediction is performed on the current-component block according to the K first prediction modes, so as to
obtain K prediction values; and the K prediction values are weighted according to the weights of the prediction values, so as
to obtain the prediction value of the current-component block.
[0889] The above has introduced the process of determining the prediction value of the current-component block
corresponding to case 1 in which the first combination includes the first weight derivation mode and the K first prediction
modes but does not include a blending parameter.
[0890] The following will introduce the process of determining the prediction value of the current-component block
corresponding to case 2.
[0891] In case 2, if the first combination includes the first weight derivation mode, the K first prediction modes, and the
second blending parameter, the foregoing step S102 includes the following. The current-component block is predicted
according to the second blending parameter, the first weight derivation mode, and the K first prediction modes, to obtain the
prediction value of the current-component block.
[0892] In embodiments of the disclosure, there is no limitation on the manner for predicting the current-component block
according to the second blending parameter, the first weight derivation mode, and the K first prediction modes to obtain the
prediction value of the current-component block. For example, prediction is performed on the current-component block
according to the first weight derivation mode and the K first prediction modes, to obtain a prediction value, and then the
prediction value of the current-component block is determined according to the second blending parameter and the
prediction value.
[0893] In some embodiments, the prediction value of the current-component block can be determined through the
following steps S102-B1 to S102-B4.
[0894] S102-B1, weights of prediction values are determined according to the first weight derivation mode and the
second blending parameter.
[0895] S102-B2, K prediction values are determined according to the K first prediction modes.
[0896] S102-B3, prediction is performed on the current-component block according to the K first prediction modes, to
obtain K prediction values.
[0897] S102-B4, the K prediction values are weighted according to weights of the K prediction values, to obtain the
prediction value of the current-component block.
[0898] There is no limitation on the execution order between S102-B1 and S102-B2, that is, S102-B1 can be performed
before S102-B2, or can be performed after S102-B2, or can be performed in parallel with S102-B2.
[0899] In the above case 2, if the first combination includes the first weight derivation mode, the Kfirst prediction modes,
and the second blending parameter, at the decoding end, the weights of the prediction values are determined according to
the second blending parameter and the first weight derivation mode. The current-component block is predicted according
to the K first prediction modes, so as to obtain K prediction values of the current-component block. Then, the K prediction
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values of the current-component block are weighted by using the weights of the prediction values, so as to obtain the
prediction value of the current-component block.
[0900] In embodiments of the disclosure, the manner for determining the weights of the prediction values according to
the second blending parameter and the first weight derivation mode includes at least the manners described in the
examples below.
[0901] Example 1, when deriving the weights of the prediction values by using the first weight derivation mode, multiple
intermediate variables need to be determined, and one or some of the multiple intermediate variables can be adjusted by
using the second blending parameter. Then the weights of the prediction values are derived by using the adjusted
variables.
[0902] Example 2, a fourth weight corresponding to the current-component block is determined according to the first
weight derivation mode and the current-component block. The fourth weight is adjusted by using the second blending
parameter to obtain an adjusted fourth weight. The weights of the prediction values are determined according to the
adjusted fourth weight.
[0903] For example, according to the first weight derivation mode and the current-component block, the fourth weight
corresponding to the current-component block is determined to be weightIdx. Then, weightIdx is adjusted by using the
second blending parameter, to obtain adjusted weightIdx. The weights wVemplateValue of the prediction values are
determined according to the adjusted weightIdx.
[0904] In an example, weightIdx can be adjusted by using the second blending parameter according to the following
formula, to obtain the adjusted weightIdx:

[0905] blendingCoeff2 is the second blending parameter.
[0906] For another example, according to the first weight derivation mode and the current-component block, the fourth
weight corresponding to the current-component block is determined to be wVemplateValue. Then, wVemplateValue is
adjusted by using the second blending parameter, to obtain adjusted wVemplateValue. The adjusted wVemplateValue is
determined as the weights of the prediction values.
[0907] In an example, wVemplateValue can be adjusted by using the second blending parameter according to the
following formula, to obtain the adjusted wVemplateValue:

[0908] According to the foregoing method, at the decoding end, the weights of the prediction values can be determined
according to the second blending parameter and the first weight derivation mode.
[0909] Then, prediction is performed on the current-component block according to the K first prediction modes, so as to
obtain K prediction values; and the K prediction values are weighted according to the weights of the prediction values, so as
to obtain the prediction value of the current-component block.
[0910] In some embodiments, the above prediction operation is performed on a sample basis, and accordingly, the
weights of the prediction values are weights corresponding to a sample. In this case, when predicting the current-
component block, a certain sample (i. e. sample A) in the current-component block is predicted by applying each of the K
first prediction modes, so as to obtain K prediction values of the K first prediction modes for sample A, and weights of
prediction values of sample A are determined according to the first weight derivation mode and a blending parameter.
Then, the K prediction values are weighted by using the weights of the prediction values of sample A, to obtain a prediction
value of sample A. The foregoing steps are performed on each sample in the current-component block, and thus a
prediction value of each sample in the current-component block can be obtained, where the prediction value of each
sample in the current-component block constitutes the prediction value of the current-component block. Taking K=2 as an
example, sample A in the current-component block is predicted by applying a 1st prediction mode, so as to obtain a first
prediction value of sample A; and sample A is predicted by applying a 2nd prediction mode, so as to obtain a second
prediction value of sample A. The first prediction value and the second prediction value are weighted according to the
weights of the prediction values corresponding to sample A, so as to obtain the prediction value of sample A.
[0911] In an example, taking K=2 as an example, if a 1st prediction mode and a 2nd prediction mode are both intra
prediction modes, prediction is performed by applying a first intra prediction mode, to obtain a first prediction value; and
prediction is performed by applying a second intra prediction mode, to obtain a second prediction value. The first prediction
value and the second prediction value are weighted according to the weights of the prediction values to obtain the
prediction value of the current-component block. For example, sample A is predicted by applying the first intra prediction
mode, to obtain a first prediction value of sample A; and sample A is predicted by applying the second intra prediction
mode, to obtain a second prediction value of sample A. The first prediction value and the second prediction value are
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weighted according to weights of prediction values corresponding to sample A, to obtain the prediction value of sample A.
[0912] The above has introduced the process of determining the prediction value of the current-component block
corresponding to case 2 in which the first combination includes the first weight derivation mode, the K first prediction
modes, and one blending parameter.
[0913] The following describes the process of determining the prediction value of the current-component block
corresponding to case 3.
[0914] In case 3, if the first combination includes the first weight derivation mode and the K first prediction modes, and the
first weight derivation mode includes the third blending parameter, the foregoing S102 includes the following. The current-
component block is predicted according to the third blending parameter and the K first prediction modes, to obtain the
prediction value of the current-component block.
[0915] In embodiments of the disclosure, there is no limitation on the implementation of predicting the current-
component block by using the third blending parameter and the K first prediction modes to obtain the prediction value
of the current-component block. For example, if the first weight derivation mode further includes other parameters,
prediction is performed on the current-component block according to other parameters in the first weight derivation mode
and the K first prediction modes, to obtain a prediction value; and then the prediction value of the current-component block
is determined according to the third blending parameter and the prediction value.
[0916] In some embodiments, the prediction value of the current-component block can be determined through the
following steps S102-C1 to S102-C4.
[0917] S102-C1, weights of prediction values are determined according to the first weight derivation mode.
[0918] S102-C2, K prediction values are determined according to the K first prediction modes.
[0919] S102-C3, prediction is performed on the current-component block according to the K first prediction modes, to
obtain K prediction values.
[0920] S102-C4, the K prediction values are weighted according to weights of the K prediction values, to obtain the
prediction value of the current-component block.
[0921] There is no limitation on the execution order between S102-C1 and S102-C2, that is, S102-C1 can be performed
before S102-C2, or can be performed after S102-C2, or can be performed in parallel with S102-C2.
[0922] In the above case 3, if the first combination includes the first weight derivation mode and the K first prediction
modes, at the decoding end, the weights of the prediction values are determined according to the first weight derivation
mode. The current-component block is predicted according to the K first prediction modes, so as to obtain K prediction
values of the current-component block. Then, the K prediction values of the current-component block are weighted by
using the weights of the prediction values, so as to obtain the prediction value of the current-component block.
[0923] In embodiments of the disclosure, there is no limitation on the manner for determining the weights of the
prediction values according to the first weight derivation mode. For example, an angle index, a distance index, and the third
blending parameter are determined according to the first weight derivation mode, and the weights of the prediction values
are determined according to the angle index, the distance index, the third blending parameter, and the size of a current-
component block.
[0924] Then, prediction is performed on the current-component block according to the K first prediction modes, so as to
obtain K prediction values; and the K prediction values are weighted according to the weights of the prediction values, so as
to obtain the prediction value of the current-component block.
[0925] In embodiments of the disclosure, the prediction value of the current-component block can be determined
according to any one of the foregoing case 1, case 2, and case 3.
[0926] In some embodiments, if a jh prediction mode in the K first prediction modes is an inter prediction mode, for the
foregoing step S102, the prediction value of the current-component block is determined according to the K first prediction
modes and the first weight derivation mode as follows.
[0927] S102-D1, motion information is determined according to the jh prediction mode.
[0928] S102-D2, a jh prediction value is determined according to the motion information.
[0929] S102-D3, (K‑1) prediction values are determined according to prediction modes other than the jth prediction
mode in the K first prediction modes.
[0930] S102-D4, weights of the K prediction values are determined according to the first weight derivation mode.
[0931] S102-D5, the prediction value of the current-component block is determined according to the jth prediction value,
the (K‑1) prediction values, and the weights of the prediction values.
[0932] For example, K = 2, if a 1st prediction mode is an intra prediction mode and a 2nd prediction mode is an inter
prediction mode, prediction is performed by applying the intra prediction mode, to obtain a first prediction value; prediction
is performed by applying the inter prediction mode, to obtain a second prediction value; and the first prediction value and
the second prediction value are weighted according to weights of prediction values to obtain the prediction value of the
current-component block. In this example, each sample in the current-component block is predicted by applying the intra
prediction mode, so as to obtain a prediction value of each sample in the current-component block, and the prediction value
of each sample in the current-component block constitutes a first prediction value of the current-component block. Motion
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information is determined according to the inter prediction mode, a best matching block of the current-component block is
determined according to the motion information, and the best matching block is determined as a second prediction value of
the current-component block. With regard to weights of prediction values of each sample in the current-component block,
the first prediction value of the current-component block and the second prediction value of the current-component block
are weighted on a sample basis, so as to obtain the prediction value of the current-component block. For example, for
sample A in the current block, a first prediction value corresponding to sample A in the first prediction value of the current-
component block and a second prediction value corresponding to sample A in the second prediction value of the current-
component block are weighted according to weights of prediction values of sample A, so as to obtain a prediction value of
sample A.
[0933] In some embodiments, if K > 2, weights of prediction values corresponding to two prediction modes in the K first
prediction modes can be determined according to the first weight derivation mode, and a weight(s) of a prediction value(s)
corresponding to other prediction mode(s) in the K first prediction modes can be a preset value(s). For example, K = 3, a
first weight of a prediction value corresponding to the 1st prediction mode and a first weight of a prediction value
corresponding to the 2nd prediction mode are derived according to the weight derivation mode, and a weight of a prediction
value corresponding to a 3rd prediction mode is a preset value. In some embodiments, if a total prediction-value weight
(that is, total weight of prediction values) corresponding to the K first prediction modes is constant, for example, is 8, a
weight of a prediction value corresponding to each of the K first prediction modes can be determined according to a preset
weight proportion. Assuming that the weight of the prediction value corresponding to the 3rd prediction mode accounts for
1/4 of the total prediction-value weight, it can be determined that the weight of the prediction value of the 3rd prediction
mode is 2, and the remaining 3/4 of the total prediction-value weight is allocated to the 1st prediction mode and the 2nd

prediction mode. Exemplarily, if the weight of the prediction value corresponding to the 1st prediction mode derived
according to the first weight derivation mode is 3, it is determined that the weight of the prediction value corresponding to
the 1st prediction mode is (3/4)*3, and the weight of the prediction value corresponding to the 2nd prediction mode is (3/4)*5.
[0934] According to the foregoing method, the prediction value of the current-component block is determined. In
addition, the bitstream is decoded to obtain a quantization coefficient of the current-component block; inverse quantization
and inverse transform are performed on the quantization coefficient of the current-component block to obtain a residual
value of the current-component block; and the prediction value of the current-component block and the residual value of
the current-component block are added to obtain a reconstructed value of the current-component block.
[0935] It can be seen from the above that, the candidate combinations in the candidate combination list in embodiments
of the disclosure are sorted in an ascending order of costs, where a candidate combination with lower cost is more likely to
be selected. Based on this, in order to further reduce encoding cost, some preceding candidate combinations in the
candidate combination list are encoded with short codewords, while some succeeding candidate combinations in the
candidate combination list are encoded with long codewords, so that overall encoding efficiency is improved.
[0936] In some embodiments, the first index is encoded into the bitstream by means of variable-length coding, such as
Golomb coding.
[0937] In some embodiments, if the number of candidate combinations in the candidate combination list is less than a
fourth preset threshold, the first index is encoded into the bitstream by means of fixed-length coding. That is, in
embodiments of the disclosure, if the number of candidate combinations in the candidate combination list is small, all
the candidate combinations are encoded by using a preset bit length, and the value of the fourth preset threshold is not
limited in embodiments of the disclosure, for example, the fourth preset threshold = 16.
[0938] In some embodiments, the second index is encoded into the bitstream by means of variable-length coding, such
as Golomb coding.
[0939] In some embodiments, if the number of candidate blending parameters in the candidate blending parameter list is
less than a preset threshold, the second index is encoded into the bitstream by means of fixed-length coding. That is, in
embodiments of the disclosure, if the number of candidate blending parameters in the candidate blending parameter list is
small, all the candidate blending parameters are encoded by using a preset bit length.
[0940] In some embodiments, a high-level syntax can be used to control enablement of the combination-based
encoding technical solution provided in embodiments of the disclosure. For example, at least one flag can be used to
indicate whether the combination-based encoding technical solution provided in embodiments of the disclosure is enabled
for the current-component block, that is, whether the first combination is enabled for decoding.
[0941] In a possible implementation, at least one set flag can be a flag(s) of different levels, which indicates whether the
combination-based encoding technical solution provided in embodiments of the disclosure is enabled for a corresponding
level.
[0942] Optionally, the at least one flag includes at least one of: a sequence-level flag, a picture-level flag, a slice-level
flag, a unit-level flag, or a block-level flag.
[0943] For example, the at least one flag includes a sequence-level flag, and the sequence-level flag indicates whether
the combination-based encoding technical solution provided in embodiments of the disclosure is enabled for a current
sequence.
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[0944] Exemplarily, a syntax element sps_cgpm_enabled_flag is added to a parameter set (sequence parameter set),
where cgpm can be regarded as an abbreviation of "combined geometric partitioning mode". If the value of sps_cgpm_e-
nabled_flag is 1, it indicates that the technical solution of the disclosure is enabled for the current sequence; and if the value
of sps_cgpm_enabled_flag is 0, it indicates that the technical solution of the disclosure is disabled for the current
sequence.
[0945] If the technical solution provided in embodiments of the disclosure is applied to an inter mode, since
sps_gpm_enbled_flag for the inter mode already exists, the technical solution can also be controlled by sps_gpm_en-
bled_flag. Since the solution can also be applied to an intra mode, and sps_cgpm_enabled_flag or sps_gpm_enable-
d_flag can also be applied to the intra mode together with the inter mode. Alternatively, different flags can be applied to the
intra mode and the inter mode respectively for the sake of better flexibility. For example, sps_sgpm_enabled_flag is set,
where sgpm can be regarded as an abbreviation of "spatial geometric partitioning mode". sps_sgpm_enabled_flag
controls whether the solution is enabled for the intra mode, while sps_cgpm_enabled_flag or sps_gpm_enabled_flag
controls whether the solution is enabled for the inter mode.
[0946] For another example, the at least one flag includes a picture-level flag, where the picture-level flag indicates
whether the technical solution of the disclosure is enabled for a current picture.
[0947] Optionally, if the at least one flag includes a picture-level flag, the picture-level flag can be located in a picture
header.
[0948] For another example, the at least one flag includes a slice-level flag, where the slice-level flag indicates whether
the technical solution of the disclosure is enabled for a current slice.
[0949] Optionally, if the at least one flag includes a slice-level flag, the slice-level flag can be located in a slice header.
[0950] For another example, the at least one flag includes a unit-level flag, where the unit-level flag indicates whether the
technical solution of the disclosure is enabled for a current CTU.
[0951] For another example, the at least one flag includes a block-level (CU-level) flag, where the block level flag
indicates whether the technical solution of the disclosure is enabled for the current-component block.
[0952] Taking intra as an example, it is assumed that the block-level flag is cu_cgpm_flag. If the value of cu_cgpm_flag is
1, it indicates that the technical solution of the disclosure is enabled for the current-component block. If the value of
cu_cgpm_flag is 0, it indicates that the technical solution of the disclosure is disabled for the current-component block.
Currently, GPM in VVC is applied to an inter merge mode. The block-level flag is obtained through derivation, and can also
be directly represented by a CU-level flag in the future, which is not limited herein.
[0953] In this way, at the decoding end, the bitstream is decoded to obtain the at least one flag, and whether the technical
solution of the disclosure is enabled for the current-component block is determined according to the at least one flag. If it is
determined, according to the at least one flag, that the technical solution of the disclosure is disabled for the current-
component block, the method of embodiments of the disclosure is skipped. If it is determined, according to the at least one
flag, that the technical solution of the disclosure is enabled for the current-component block, the method of embodiments of
the disclosure is performed, that is, the bitstream is decoded to obtain the first index.
[0954] In some embodiments, if the at least one flag includes a block-level flag, at the decoding end, if it is determined
that the size of the current-component block satisfies a preset condition, the bitstream is decoded to determine the block-
level flag. In embodiments of the disclosure, no limitation is imposed on the preset condition above.
[0955] In some embodiments, if it is determined that a first technology is not applied for decoding of the current-
component block, the bitstream is decoded to obtain the first index. That is, in embodiments of the disclosure, considering
the trade-off between performance and complexity, the combination-based encoding technology provided in embodi-
ments of the disclosure can be set not to be applied together with the first technology in the same block, where the first
technology can be MRL, intra sub-partitions (ISP), etc. That is, if it is determined, by parsing the bitstream, that the
combination-based encoding technology provided in the disclosure is applied to the current-component block, a flag of
MRL (for example, intra_luma_ref_idx in VVC) and/or a flag of ISP (for example, intra_subpartitions_mode_flag in VVC)
does not need to be parsed, and the value thereof is 0 by default. Alternatively, if the flag of MRL (for example,
intra_luma_ref_idx in VVC) and/or the flag of ISP (for example, intra_subpartitions_mode_flag in VVC) is 1, the at least
one flag in embodiments of the disclosure does not need to be parsed, for example, skip parsing the block-level flag
cu_cgpm_enabled_flag, and the block-level flag is 0 by default.
[0956] In the video decoding method provided in embodiments of the disclosure, the bitstream is decoded to determine
the first combination, where the first combination includes the first weight derivation mode and the K first prediction modes,
and K is a positive integer and K > 1; and the current-component block is predicted according to the first weight derivation
mode and the K first prediction modes, to obtain the prediction value of the current-component block. That is, in the
disclosure, the first weight derivation mode and the K first prediction modes are taken as a combination, so that the first
weight derivation mode and the K first prediction modes are indicated in the form of combination. In this way, there is no
need to transmit separately syntax corresponding to the K first prediction modes and syntax corresponding to the first
weight derivation mode in the bitstream, which can save codewords, thereby improving encoding efficiency. In addition, in
embodiments of the disclosure, even if the current-component block corresponds to multiple first-component CUs and
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prediction modes for the multiple first-component CUs are not completely the same, the first weight derivation mode and
the K first prediction modes in the first combination can still be determined accurately, thereby realizing accurate prediction
of the current-component block by using the first weight derivation mode and the K first prediction modes. In some
embodiments, weights of prediction values are adjusted by using the first blending parameter or the second blending
parameter in embodiments of the disclosure, and prediction is performed by using the adjusted weights of the prediction
values, thereby improving accuracy of prediction.
[0957] In the foregoing elaborations, the decoding end is taken as an example to introduce the prediction method in the
disclosure, and the following will take an encoding end as an example for illustration.
[0958] FIG. 20 is a schematic flowchart of a prediction method provided in an embodiment of the disclosure. The
embodiment of the disclosure is applied to the video encoder illustrated in FIG. 1 and FIG. 2. As illustrated in FIG. 20, the
method according to the embodiment of the disclosure includes the following.
[0959] S201, a first combination is determined.
[0960] The first combination includes a first weight derivation mode and K first prediction modes.
[0961] Based on the above illustration, one weight derivation mode and K prediction modes can be applied together to
the current-component block as a combination. In order to save codewords and reduce encoding costs, in embodiments of
the disclosure, the weight derivation mode and the K prediction modes corresponding to the current-component block are
taken as a combination, that is, the first combination, and the first combination is indicated by a first index. Compared with
indicating separately the weight derivation mode and the K prediction modes, in embodiments of the disclosure, fewer
codewords are required, thereby reducing encoding cost.
[0962] Specifically, at an encoding end, the first combination corresponding to the current-component block is
determined, where the first combination includes one weight derivation mode and K prediction modes. For ease of
illustration, the weight derivation mode in the first combination is marked as the first weight derivation mode, and the K
prediction modes in the first combination are determined as K first prediction modes. At the encoding end, prediction is
performed on the current-component block by using the first weight derivation mode and the K first prediction modes, so as
to obtain a prediction value of the current-component block. For example, weights are derived by using the first weight
derivation mode; prediction is performed on the current-component block by using the K prediction modes, so as to obtain
K prediction values; and the K prediction values are weighted according to the weights derived, so as to obtain the
prediction value of the current-component block.
[0963] In some embodiments, at the encoding end, before determining the first combination, it is necessary to determine
whether K different prediction modes are applied to the current-component block for weighted prediction. If it is determined
at the encoding end that K different prediction modes are applied to the current-component block for weighted prediction,
the step S201 is performed, that is, the first combination is determined. If it is determined at the encoding end that K
different prediction modes are not applied to the current-component block for weighted prediction, the step S201 is
skipped.
[0964] In a possible implementation, at the encoding end, whether K different prediction modes are applied to the
current-component block for weighted prediction can be determined by determining a prediction-mode parameter of the
current-component block.
[0965] Optionally, in embodiments of the disclosure, the prediction-mode parameter can indicate whether a GPM mode
or an AWP mode can be applied to the current-component block, that is, indicate whether K different prediction modes can
be applied for prediction of the current-component block.
[0966] It can be understood that, in embodiments of the disclosure, the prediction-mode parameter can be understood
as a flag indicating whether the GPM mode or the AWP mode is applied. Specifically, an encoder can use a variable as the
prediction-mode parameter, so that the prediction-mode parameter can be set by setting the value of the variable.
Exemplarily, in the disclosure, if the GPM mode or the AWP mode is applied to the current-component block, the encoder
can set the value of the prediction-mode parameter to indicate that the GPM mode or the AWP mode is applied to the
current-component block, and specifically, the encoder can set the value of the variable to 1. Exemplarily, in the disclosure,
if the GPM mode or the AWP mode is not applied to the current-component block, the encoder can set the value of the
prediction-mode parameter to indicate that the GPM modeor the AWP mode is not applied to the current-componentblock,
and specifically, the encoder can set the value of the variable to 0. Further, in embodiments of the disclosure, after setting
the prediction-mode parameter, the encoder can signal the prediction-mode parameter into a bitstream and transmit the
bitstream to a decoder, so that the decoder can obtain the prediction-mode parameter after parsing the bitstream.
[0967] In some embodiments, as illustrated in Table 5, in embodiments of the disclosure, a condition regarding whether
the GPM mode or the AWP mode is applied to the current-component block can also be set, i. e. if the current-component
block is determined to satisfy a preset condition, it is determined that K prediction modes are applied to the current-
component block for weighted prediction, and then the first combination is determined.
[0968] Exemplarily, when applying the GPM mode or the AWP mode, restriction can be imposed on the size of the
current-component block.
[0969] It can be understood that, in the prediction method provided in embodiments of the disclosure, K predictionvalues
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need to be generated by applying K different prediction modes, and then are weighted according to weights to obtain the
prediction value of the current-component block. To this end, in order to reduce complexity and take into consideration the
trade-off between compression performance and complexity, in embodiments of the disclosure, there can be a restriction
that the GPM mode or the AWP mode is not applied to a block of a certain size. Therefore, in the disclosure, at the encoding
end, a size parameter of the current-component block can be firstly determined, and then whether the GPM mode or the
AWP mode is applied to the current-component block can be determined according to the size parameter.
[0970] In embodiments of the disclosure, the size parameter of the current-component block can include the height and
the width of the current-component block, and therefore, the encoder can determine, according to the height and the width
of the current-component block, whether the GPM mode or the AWP mode is applied to the current-component block.
[0971] Exemplarily, in the disclosure, if the width is greater than a first threshold and the height is greater than a second
threshold, it is determined that the GPM mode or the AWP mode can be applied to the current-component block. As can be
seen, one possible restriction is that the GPM mode or the AWP mode can be applied only if the width of the block is greater
than (or greater than or equal to) the first threshold and the height of the block is greater than (or greater than or equal to) the
second threshold. The values of the first threshold and the second threshold can be 4, 8, 16, 32, 128, 256, etc., and the first
threshold can be equal to the second threshold.
[0972] Exemplarily, in the disclosure, if the width is less than a third threshold and the height is greater than a fourth
threshold, it is determined that the GPM mode or the AWP mode can be applied to the current-component block. As can be
seen, one possible restriction is that the GPM mode or the AWP mode can be applied only if the width of the block is less
than (or less than or equal to) the third threshold and the height of the block is greater than (or greater than or equal to) the
fourth threshold. The values of the third threshold and the fourth threshold can be 4, 8, 16, 32, 128, 256, etc., and the third
threshold can be equal to the fourth threshold.
[0973] Further, in embodiments of the disclosure, the size of the block to which the GPM mode or the AWP mode can be
applied can also be restricted by restricting a sample parameter.
[0974] Exemplarily, in the disclosure, the encoder can firstly determine a sample parameter of the current-component
block, and then determine, according to the sample parameter and a fifth threshold, whether the GPM mode or the AWP
mode can be applied to the current-component block. As can be seen, one possible restriction is that the GPM mode or the
AWP mode can be applied only if the number of samples in the block is greater than (or greater than or equal to) the fifth
threshold, where the value of the fifth threshold can be 4, 8, 16, 32, 128, 256, 1024, etc.
[0975] That is, in the disclosure, the GPM mode or the AWP mode can be applied to the current-component block only if
the size parameter of the current-component block satisfies the size requirement.
[0976] Exemplarily, in the disclosure, a picture-level flag can be used to determine whether the technical solution of the
disclosure is applied to a current picture to-be-encoded. For example, it can be configured that the technical solution of the
disclosure is applied to an intra frame (such as I frame) but is not applied to an inter frame (such as B frame or P frame).
Alternatively, it can be configured that the technical solution of the disclosure is applied to the inter frame but is not applied
to the intra frame. Alternatively, it can be configured that the technical solution of the disclosure is applied to some inter
frames but is not applied to other inter frames. Since intra prediction can be applied to an inter frame, the technical solution
of the disclosure may be applied to an inter frame.
[0977] In some embodiments, a flag below a picture level but above a CU level (such as tile, slice, patch, LCU, etc.) can
be used to determine whether the technical solutions of the disclosure are applied to that region.
[0978] In embodiments of the disclosure, the first combination includes the first weight derivation mode and the K first
prediction modes.
[0979] The first weight derivation mode is used to determine the weights used for the current-component block.
Specifically, the first weight derivation mode can be a mode for deriving weights. For a block of a given length and width,
each weight derivation mode can be used to derive one weight matrix. For blocks of the same size, weight matrices derived
from different weight derivation modes can be different.
[0980] Exemplarily, in the disclosure, there are 56 weight derivation modes for AWP and 64 weight derivation modes for
GPM.
[0981] Examples of the K different first prediction modes in the first combination include the following.
[0982] Example 1, the K different first prediction modes are intra prediction modes, for example, the current-component
block is an intra-coding block, and screen content coding is not applicable.
[0983] Example 2, the K different first prediction modes are inter prediction modes, for example, the current-component
block is an inter-coding block.
[0984] Example 3, the K different first prediction modes include at least one intra prediction mode, and at least one inter
prediction mode.
[0985] Example 4, the K different first prediction modes include at least one intra prediction mode and at least one non-
intra and non-inter prediction mode, such as an IBC prediction mode or a palette prediction mode.
[0986] Example 5, the K different first prediction modes include at least one inter prediction mode and at least one non-
intra and non-inter prediction mode, such as an IBC prediction mode or a palette prediction mode.
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[0987] Example 6, none of the K different first prediction modes is an intra prediction mode or an inter prediction mode.
For example, the K different first prediction modes include an IBC prediction mode, a palette prediction mode, and the like.
[0988] It should be noted that, the types of the K different first prediction modes in the first combination are not limited in
embodiments of the disclosure.
[0989] In embodiments of the disclosure, in one case, the first combination includes the first weight derivation mode and
the K first prediction modes. In another case, the first combination includes the first weight derivation mode, the K first
prediction modes, and a second blending parameter, where the second blending parameter is used for adjusting weights
determined according to the first weight derivation mode to obtain adjusted weights. In this way, K prediction values can be
determined by applying the K first prediction modes, and the K prediction values are weighted by using the adjusted
weights, so as to obtain the prediction value of the current-component block.
[0990] The following describes the process of determining the first combination with regard to different contents in the
first combination.
[0991] Case 1: if the first combination includes the first weight derivation mode and the K first prediction modes, the
manner for determining the first combination at the encoding end includes, but is not limited to, the following.
[0992] Manner 1: the first combination is a preset combination.
[0993] Manner 2: a list is determined at the encoding end, where the list includes multiple candidate combinations, and
therefore, the list is also referred to as a candidate combination list, and the first combination is determined from the
candidate combination list. In this case, S201 includes the following steps.
[0994] S201-A, a candidate combination list is determined.
[0995] S201-B, the first combination is determined from the candidate combination list.
[0996] The candidate combination list includes at least one candidate combination, and any one of the at least one
candidate combination includes one weight derivation mode and K prediction modes.
[0997] Exemplarily, the candidate combination list is illustrated in the foregoing Table 5.
[0998] As illustrated in Table 5, the candidate combination list includes at least one candidate combination, and any two
candidate combinations in the at least one candidate combination are not completely the same, that is, any two candidate
combinations differ in at least one of the weight derivation mode or the K prediction modes. For example, candidate
combination 1 and candidate combination 2 have different weight derivation modes. Alternatively, candidate combination
1 and candidate combination 2 have the same weight derivation mode, but differ in at least one of the K prediction modes.
Alternatively, candidatecombination 1and candidate combination 2 have differentweight derivation modes, and alsodiffer
in at least one of the K prediction modes.
[0999] Exemplarily, in the foregoing Table 5, the order of a candidate combination in the candidate combination list is
taken as an index of the candidate combination, and optionally, the index of the candidate combination in the candidate
combination list can also be indicated in another manner, which is not limited in embodiments of the disclosure.
[1000] In the above manner 2, at the encoding end, one candidate combination in the candidate combination list is
determined as the first combination.
[1001] For example, at the encoding end, a 1st candidate combination in the candidate combination list is determined as
the first combination.
[1002] In the above manner 2, the same candidate combination list can be determined at both the encoding end and a
decoding end. For example, at both the encoding end and the decoding end, a list including N candidate combinations is
determined, where each candidate combination includes one weight derivation mode and K prediction modes. However,
at the encoding end, only one candidate combination finally chosen, for example, the first combination, needs to be
signalled into a bitstream. At the decoding end, the first combination finally chosen at the encoding end is parsed.
Specifically, at the decoding end, the bitstream is decoded to obtain the first index, and the first combination is determined
according to the first index from the candidate combination list determined at the decoding end.
[1003] In embodiments of the disclosure, there is no limitation on the manner for determining the candidate combination
list at the encoding end.
[1004] In some embodiments, the candidate combination list already exists. At the encoding end, if it is determined that K
prediction modes can be applied to the current-component block for weighted prediction, the candidate combination list is
obtained.
[1005] In some embodiments, the candidate combination list is constructed at the encoding end. In this case, in some
embodiments, the constructed candidate combination list can be transmitted to the decoding end from the encoding end.
In some embodiments, the constructed candidate combination list is uploaded to the cloud from the encoding end, and at
the decoding end, the candidate combination list is read from the cloud.
[1006] The following describes the process of constructing the candidate combination list at the encoding end.
[1007] In embodiments of the disclosure, there is no limitation on the manner for constructing the candidate combination
list at the encoding end.
[1008] In some embodiments, at the encoding end, the candidate combination list is constructed through the following
steps S201-A1.

75

EP 4 554 206 A9

5

10

15

20

25

30

35

40

45

50

55



[1009] S201-A1, a first-component block corresponding to the current-component block is determined.
[1010] S201-A2, the candidate combination list is constructed based on the first-component block.
[1011] As illustrated in FIG. 17F, it is assumed that the current-component block is a gray component block on the right,
the first-component block located in the same space as the gray component block is a gray area on the left in FIG. 17F, and
the gray area on the left includes ten first-component CUs.
[1012] As can be seen from FIG. 17F, the first-component block located in the same space as the current-component
block refers to a first-component block located in the same spatial location and having the same spatial size as the current-
component block. As an example, the current-component block is a chroma block and the first-component block is a luma
block. Due to different video formats, the chroma block may have a different size than the luma block. For example, for a
video of YUV4:4:4 format, the chroma block has the same size as the luma block, and for a video of YUV4:2:0 format, the
size of the luma block is four times as large as the size of the chroma block.
[1013] Since the chroma block may have a different size than the luma block, the chroma block and the luma block of the
same spatial location and the same spatial size may not have the same coordinate. For example, in a video format
YUV4:2:0, the chroma block is a block determined by a top-left coordinate of (x0, y0), a width of width, and a height of
height, and accordingly, the luma block in the same space can be a block determined by a top-left coordinate of (x0*2,
y0*2), a width of width*2, and a height of height*2. For another example, for a video format YUV4:4:4, the chroma block is a
block determined by a top-left coordinate of (x0, y0), a width of width, and a height of height, and accordingly, the luma block
in the same space can be a block determined by a top-left coordinate of (x0, y0), a width of width, and a height of height.
[1014] In addition, in some embodiments, since block partitioning is performed separately for the chroma block and the
luma block, a luma block corresponding to a chroma coding block may not coincide with a coding block obtained by
partitioning the luma component, but may be a luma region corresponding to the chroma coding block in terms of spatial
location and spatial size. That is, in embodiments of the disclosure, the first-component block corresponding to the current-
component block can be understood as a first-component block having the same spatial coverage as the current-
component block.
[1015] During encoding, the luma component is usually encoded firstly, and then the chroma component is encoded.
Therefore, in embodiments of the disclosure, when encoding the current-component block, a bitstream is firstly encoded to
encode the first-component block corresponding to the current-component block, so as to obtain a reconstructed value of
the first-component block. Then, the first-component block is used as a template of the current-component block to encode
the current-component block.
[1016] Since there is a correlation between the first-component block corresponding to the current-component block
and the current-component block, in embodiments of the disclosure, the candidate combination list of the current-
component block is constructed based on the first-component block.
[1017] For example, for each combination, the first-component block is predicted by using the combination to obtain a
prediction value of the first-component block corresponding to the combination, and the candidate combination list is
constructed according to a prediction value of the first-component block corresponding to each combination. For example,
for each combination, a weight derivation mode in the combination is used to derive weights for the first-component block;
the first-component block is predicted by applying K prediction modes in the combination, so as to obtain K prediction
values of the first-component block; and the K prediction values of the first-component block are weighted according to the
derived weights for the first-component block, so as to obtain a prediction value of the first-component block corresponding
to the combination. Finally, the candidate combination list is constructed according to a prediction value of the first-
component block corresponding to each combination.
[1018] It should be noted that, the weights derived according to the weight derivation mode can be understood as
deriving weights corresponding to each sample in the first-component block, or can be understood as deriving a weight
matrix corresponding to the first-component block. When determining the prediction value of the first-component block
based on the weights, for each sample in the first-component block, K prediction values corresponding to the sample can
be determined, and a prediction value corresponding to the sample is determined according to the K prediction values
corresponding to the sample and the weights, where a prediction value corresponding to each sample in the first-
component block constitutes the prediction value of the first-component block. Alternatively, determination of the
prediction value of the first-component block based on the weights can also be performed on a block basis. For example,
prediction values of the first-component block are determined, and the K prediction values of the first-component block are
weighted according to the weight matrix for the first-component block, so as to obtain the prediction value of the first-
component block.
[1019] In some embodiments, S201-A2 includes steps of S201-A21 to S201-A23.
[1020] S201-A21, R second combinations are determined, where any one of the R second combinations includes one
weight derivation mode and K prediction modes, and R is a positive integer and R > 1.
[1021] S201-A22, for any one of R second combinations, determine a cost corresponding to the second combination
when predicting the first-component block by using the second combination.
[1022] S201-A23, the candidate combination list is constructed according to a cost corresponding to each of the R
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second combinations.
[1023] In embodiments, at the encoding end, when constructing the candidate combination list, R second combinations
are firstly determined. There is no limitation on the quantity of the R second combinations in the disclosure, which can be,
for example, 8, 16, 32, and the like. Each of the R second combinations includes one weight derivation mode and K
prediction modes, and weight derivation modes and K prediction modes in any two of the R second combinations are not
completely the same. Then, for each of the R second combinations, the first-component block corresponding to the
current-component block is predicted by using a weight derivation mode and K prediction modes in the second
combination, so as to obtain a prediction value of the first-component block corresponding to the second combination.
Finally, the candidate combination list is constructed according to a prediction value the first-component block corre-
sponding to each of the R second combinations.
[1024] The manner for constructing the candidate combination list according to the prediction value of the first-
component block corresponding to each of the R second combinations in S201-A23 includes, but is not limited to, the
following manners.
[1025] Manner 1: the candidate combination list is constructed according to the prediction value of the first-component
block corresponding to each of the R second combinations.
[1026] For example, the R second combinations are sorted according to the prediction value of the first-component
block corresponding to each of the R second combinations, and the sorted R second combinations are determined as the
candidate combination list. In this case, the candidate combination list includes R candidate combinations.
[1027] For another example, the R second combinations are sorted according to the prediction value of the first-
component block corresponding to each of the R second combinations, and N second combinations are selected from the
sorted R second combinations, to construct a candidate combination list. In this case, the candidate combination list
includes N candidate combinations.
[1028] Manner 2: the foregoing S201-A23 include the following steps.
[1029] S201-A23‑1, a cost corresponding to the second combination is determined according to the prediction value of
the first-component block corresponding to the second combination and the reconstructed value of the first-component
block.
[1030] S201-A23‑2, the candidate combination list is constructed according to a cost corresponding to each of the R
second combinations.
[1031] In embodiments, at the encoding end, when constructing the candidate combination list, R second combinations
are firstly determined. There is no limitation on the quantity of the R second combinations in the disclosure, which can be,
for example, 8, 16, 32, and the like. Each of the R second combinations includes one weight derivation mode and K
prediction modes. Then, for each of the R second combinations, determine a cost corresponding to the second
combination when predicting the first-component block by using the second combination. Finally, the candidate combina-
tion list is constructed according to the cost corresponding to each of the R second combinations.
[1032] Since the first-component block corresponding to the current-component block is a reconstructed region, at the
encoding end, the reconstructed value of the first-component block can be obtained. In this way, for each of the R second
combinations, a prediction distortion cost corresponding to the second combination can be determined according to a
prediction value of the first-component block corresponding to the second combination and the reconstructed value of the
first-component block. The manner for determining the cost corresponding to the second combination includes, but is not
limited to, SAD, SATD, and SSE. Then, the candidate combination list is constructed according to the cost corresponding
to each of the R second combinations.
[1033] In embodiments of the disclosure, for S201-A22, there are at least two manners for determining the cost
corresponding to the second combination when predicting the first-component block by using the second combination.
[1034] In a first manner, weights for the first-component block are determined according to the weight derivation mode in
the second combination; the first-component block is predicted according to the K prediction modes in the second
combination to obtain K prediction values of the first-component block; the K prediction values of the first-component block
are weighted according to the weights for the first-component block to obtain a prediction value of the first-component
block corresponding to the second combination; and the cost corresponding to the second combination is determined
according to the prediction value of the first-component block corresponding to the second combination and the
reconstructed value of the first-component block.
[1035] In a second manner, prediction values of the first-component block corresponding to the K prediction modes in
the second combination are determined according to the weight derivation mode in the second combination; costs
corresponding to the K prediction modes in the second combination are determined according to the prediction values of
the first-component block corresponding to the K prediction modes in the second combination and the reconstructed value
of the first-component block; and the cost corresponding to the second combination is determined according to the costs
corresponding to the K prediction modes in the second combination.
[1036] According to the foregoing method, the cost corresponding to each of the R second combinations can be
determined, and then proceed to S201-A23‑2.
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[1037] The manner for constructing the candidate combination list according to the cost corresponding to each of the R
second combinations in S201-A23‑2 includes, but is not limited to, the following several examples.
[1038] Example 1, the R second combinations are sorted according to the cost corresponding to each of the R second
combinations, and the sorted R second combinations are determined as the candidate combination list.
[1039] The candidate combination list generated in Example 1 includes R candidate combinations.
[1040] Optionally, the R candidate combinations in the candidate combination list are sorted in an ascending order of
costs, that is, costs corresponding to the R candidate combinations in the candidate combination list increase sequentially
in order of sorting.
[1041] The R second combinations can be sorted according to the cost corresponding to each of the R second
combinations as follows. The R second combinations are sorted in an ascending order of costs.
[1042] Example 2, N second combinations are selected from the R second combinations according to the cost
corresponding to the second combination, and a list consisting of the N second combinations is determined as the
candidate combination list.
[1043] Optionally, the N second combinations are first N second combinations with the minimum cost among the R
second combinations. For example, according to the cost corresponding to each of the R second combinations, N second
combinations with the minimum cost are selected from the R second combinations to construct the candidate combination
list. In this case, the candidate combination list includes N candidate combinations.
[1044] Optionally, the N candidate combinations in the candidate combination list are sorted in an ascending order of
costs, that is, costs corresponding to the N candidate combinations in the candidate combination list increase sequentially
in order of sorting.
[1045] The process of determining the R second combinations in S201-A21 is described below.
[1046] In some embodiments, the R second combinations are pre-set. In this way, for each of the R second preset
combinations, the first-component block is predicted by using the second combination to obtain a prediction value of the
first-componentblock corresponding to the second combination, and then a cost corresponding to the second combination
is determined according to the prediction value of the first-component block corresponding to the second combination and
the reconstructed value of the first-component block. The R second combinations are sorted according to a cost
corresponding to each second combination, and the sorted R second combinations are taken as the candidate
combination list, or N second combinations with the minimum cost are selected from the sorted R second combinations,
to construct the candidate combination list.
[1047] In some embodiments, S201-A21 includes the following steps.
[1048] S201-A21‑1, P weight derivation modes and Q prediction modes are determined, where P is a positive integer,
and Q is a positive integer and Q ≥ K.
[1049] S201-A21‑2, the R second combinations are constructed according to the P weight derivation modes and the Q
prediction modes, where any one of the R second combinations includes one of the P weight derivation modes and K
prediction modes in the Q prediction modes, P is a positive integer, and Q is a positive integer and Q ≥ K.
[1050] In embodiments, at the encoding end, the P weight derivation modes and the Q prediction modes are firstly
determined, and then the R second combinations are constructed according to the P weight derivation modes and the Q
prediction modes determined.
[1051] There is no limitation on the quantities of the P weight derivation modes and the Q prediction modes in
embodiments of the disclosure.
[1052] In a possible implementation, it is assumed that the current-component block is an intra-coding block, and there
are 64 possible weight derivation modes and 67 possible intra prediction modes for GPM, which can be found from the VVC
standard, but does not mean that there are only 64 possible types of weights for GPM or does not limit the specific types of
the 64 possible types of weights for GPM. It should be noted that, using of 64 types for GPM in VVC is with respect to the
trade-off between improving prediction effect and reducing overhead in a bitstream. However, in the disclosure, encoding
of the weight derivation mode is not implemented based on a fixed logic, and theoretically, more types of weights are
applicable and can be applied more flexibly in the disclosure. Likewise, it does not mean that there are only 67 intra
prediction modes for GPM or does not limit the specific types of the 67 intra prediction modes for GPM, and theoretically, all
possible intra prediction modes can be applied in GPM. For example, if an intra angular prediction mode is further detailed
and there are more intra angular prediction modes introduced, then more intra angular prediction modes can be applied in
GPM, for example, an MIP mode in VVC can also be applied in the disclosure. However, considering that there are multiple
sub-modes of MIP, MIP is not elaborated in embodiments for ease of understanding. In addition, there are some wide-
angle modes, which can also be applied in the disclosure, but will not be elaborated in embodiments.
[1053] In some embodiments, in order to reduce the amount of data and accelerate construction of the candidate
combination list, not all the prediction modes are tried, and instead, only some of the prediction modes can be selected for
trial.
[1054] In this case, determining of the Q prediction modes in S201-A21‑1 includes, but is not limited to, the following
manners.

78

EP 4 554 206 A9

5

10

15

20

25

30

35

40

45

50

55



[1055] Manner 1: the Q prediction modes are preset prediction modes.
[1056] Manner 2: at least one of a candidate prediction mode list of the current-component block, alternative prediction
mode lists corresponding to the K first prediction modes, a prediction mode(s) corresponding to the weight derivation
mode, or a preset mode is determined. The Q prediction modes are determined according to at least one of the candidate
prediction mode list, the alternative prediction mode lists corresponding to the K first predictionmodes, the prediction mode
corresponding to the weight derivation mode, or the preset mode.
[1057] The candidate prediction mode list includes multiple candidate prediction modes, and an alternative prediction
mode list corresponding to any one of the K first prediction modes includes at least one alternative prediction mode.
[1058] Determining the alternative prediction mode lists corresponding to the K first predictionmodes can be understood
as follows. An alternative prediction mode list is determined for each of the K first prediction modes. Then, when
constructing the second combination, a certain prediction mode in the second combination is selected from the alternative
prediction mode list corresponding to the prediction mode. For example, K=2, and the K first prediction modes include a 1st

prediction mode and a 2nd prediction mode. At the encoding end, alternative prediction mode list 1 is constructed for the 1st

prediction mode, and alternative prediction mode list 2 is constructed for the 2nd prediction mode. In this way, when
constructing different second combinations, one alternative prediction mode is selected from alternative prediction mode
list 1 and used as the 1st prediction mode, and one alternative prediction mode is selected from alternative prediction mode
list 2 and used as the 2nd prediction mode. As such, one weight derivation mode, and the 1st prediction mode and the 2nd

prediction mode selected constitute one second combination.
[1059] In embodiments of the disclosure, there is no limitation on the manner for determining the alternative prediction
mode list corresponding to each of the K first prediction modes.
[1060] In a possible implementation, for any one of the K first prediction modes, at least one of a candidate prediction
mode list corresponding to the prediction mode or the prediction mode corresponding to the weight derivation mode is
determined, and an alternative prediction mode list corresponding to the prediction mode is determined according to at
least one of the candidate prediction mode list or the prediction mode corresponding to the weight derivation mode.
[1061] In embodiments of the disclosure, the process of determining the candidate prediction mode list corresponding to
one of the K first prediction modes is similar to the process of determining the candidate prediction mode list corresponding
to the current-component block, and reference can be made to the following elaborations.
[1062] In some embodiments, the candidate prediction mode list includes one or more inter prediction modes, for
example, includes at least one of skip, merge, a common inter prediction mode, unidirectional prediction, bidirectional
prediction, multi-hypothesis prediction, or the like.
[1063] In some embodiments, the candidate prediction mode list includes one or more intra prediction modes, for
example, includes at least one of a DC mode, a PLANAR mode, an angular mode, or the like. Optionally, the candidate
prediction mode list includes at least one intra prediction mode in an MPM list.
[1064] In some embodiments, the foregoing candidate prediction mode list can further include modes such as IBC and
palette.
[1065] There is no limitation on the types and the quantity of prediction modes in the candidate prediction mode list in the
disclosure.
[1066] In some embodiments, the candidate prediction mode list is determined in at least one of the following manners.
[1067] Manner 1: the candidate prediction mode list includes a preset mode(s).
[1068] Manner 2: the candidate prediction mode list includes a mode(s) in an MPM list.
[1069] Manner 3: the candidate prediction mode list includes a set of candidate prediction modes determined according
to some rules such as equidistant filtering.
[1070] Manner 4: the candidate prediction mode list is determined according to a prediction mode applied to at least one
neighbouring block of the current-component block.
[1071] Manner 5: a picture type corresponding to the current-component block is determined, and the candidate
prediction mode list is determined according to the picture type corresponding to the current-component block. For
example, if the picture type corresponding to the current-component block is a B type or a P type, at least one of the DC, the
horizontal mode, the vertical mode, or some angular modes can be added to a first candidate prediction mode list. For
another example, if the picture type corresponding to the current-component block is an I type, at least one of the DC, the
horizontal mode, or the vertical mode can be added to the candidate prediction mode list.
[1072] Manner 6: at least one of a second prediction mode, a third prediction mode, a fourth prediction mode, or a fifth
prediction mode is determined. The second prediction mode is applied to at least one of a first-component block, a second-
component block, or a third-component block (for example, a chroma block and/or a luma block) which is at a preset
location. The third prediction mode is applied to at least one a first-component block, a second-component block, or a third-
component block (for example, a luma block and/or a chroma block) which has been encoded and neighbours the current-
component block. The fourth prediction mode is applied to a first-component block (for example, a luma block)
corresponding to an internal preset region of the current-component block. The fifth prediction mode is related to the
first-component block corresponding to the current-component block. Then the candidate prediction mode list of the
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current-component block is determined according to at least one of the second prediction mode, the third prediction mode,
the fourth prediction mode, or the fifth prediction mode.
[1073] In some embodiments, in manner 6, at least one of the first-component block, the second-component block, or
the third-component block which has been encoded and neighbours the current-component block includes at least one of
a first-component block, a second-component block, or a third-component block corresponding to an encoded region at
the top and/or the left of the current-component block. For example, as illustrated in FIG. 18, prediction modes applied to
blocks 0 to 5 are selected as the third prediction mode, and/or a prediction mode applied to at least one block represented
by an ellipsis between block 2 and block 3 is selected as the third prediction mode, and/or a prediction mode applied to at
least one block represented by an ellipsis between block 1 and block 5 is selected as the third prediction mode. In an
example, in embodiments, the first-component block can be a luma CU, and the second-component block and/or the third-
component block can be a chroma CU. In this case, a prediction mode applied to an encoded luma CU and/or encoded
chroma CU neighbouring the current-component block is determined as the third prediction mode.
[1074] In some embodiments, in the foregoing manner 6, the internal preset region of the current-component block can
be any region inside the current-component block. The first-component block corresponding to the internal region of the
current-component block can be understood as a first-component block located in the same space as the internal region of
the current-component block. Optionally, the first-component block can be a luma CU. For example, according to a
coordinate of a top-left vertex of the internal region of the current-component block, a luma CU corresponding to the
coordinate is obtained through mapping, and then a prediction mode applied to the luma CU is determined as the fourth
prediction mode.
[1075] In some embodiments, in the foregoing manner 6, the manner for determining the fifth prediction mode related to
the first-component block corresponding to the current-component block at least includes the following several examples.
[1076] Example 1, since the first-component block corresponding to the current-component block has been encoded, a
prediction mode applied to the first-component block is determined as the fifth prediction mode. In an example, the first-
component block may include multiple first-component CUs, and prediction modes applied to the multiple first-component
CUs may be the same or different. In embodiments of the disclosure, a prediction mode applied to at least one of the
multiple first-component CUs in the first-component block can be determined as the fifth prediction mode.
[1077] Example 2, the fifth prediction mode is determined according to a texture of the first-component block
corresponding to the current-component block. Exemplarily, a texture direction of the first-component block is determined,
and the fifth prediction mode is determined according to the texture direction.
[1078] There is no limitation on the manner for determining the texture direction of the first-component block
corresponding to the current-component block in embodiments of the disclosure.
[1079] In a possible implementation, texture directions of some samples in the first-component block corresponding to
the current-component block are determined, and the texture direction of the first-component block is determined
according to the texture directions of these samples. In some embodiments, for ease of illustration, a sample whose
texture direction needs to be determined in the first-component block is called a texture sample. These texture samples
can be default samples. For example, at both the encoding end and the decoding end, some samples in the first-
component block are used as texture samples by default, and texture directions of the texture samples are calculated. In
some embodiments, the texture sample is selected in a preset manner. For example, at the encoding end, multiple texture
samples are selected from the first-component block in a preset manner for texture sample selection.
[1080] For each of the multiple texture samples, a gradient of the texture sample is determined, for example, a horizontal
gradient and a vertical gradient of the texture sample are determined, and then a texture direction of the texture sample is
determined according to the horizontal gradient and the vertical gradient of the texture sample.
[1081] Then, the texture direction of the first-component block is determined according to the texture direction of each
texture sample.
[1082] Exemplarily, one or more of texture directions corresponding to the multiple texture samples are determined as
the texture direction of the first-component block.
[1083] For example, any one or more of texture directions corresponding to the multiple texture samples are determined
as the texture direction of the first-component block.
[1084] For another example, the most frequently appeared one or more of the texture directions corresponding to the
multiple texture samples are determined as the texture direction of the first-component block.
[1085] After the texture direction of the first-component block corresponding to the current-component block is
determined, the fifth prediction mode is determined according to the texture direction.
[1086] In an example, a prediction mode having a prediction direction parallel to the texture direction is determined as
the fifth prediction mode.
[1087] In an example, a prediction mode having a prediction direction perpendicular to the texture direction is
determined as the fifth prediction mode.
[1088] In an example, a prediction mode having a prediction direction parallel to the texture direction and a prediction
mode having a prediction direction perpendicular to the texture direction are determined as the fifth prediction mode.
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[1089] It should be noted that, the predictionmode having a prediction direction parallel to the texture direction includes a
prediction mode having a prediction direction parallel to the texture direction and/or a prediction mode having a prediction
direction approximately parallel to the texture direction. The prediction mode having a prediction direction perpendicular to
the texture direction includes a prediction mode having a prediction direction perpendicular to the texture direction and/or a
prediction mode having a prediction direction approximately perpendicular to the texture direction.
[1090] It should be noted that, as the manner for determining the candidate prediction mode list, the foregoing manner 1
to manner 6 can be used separately or can be combined arbitrarily.
[1091] In some embodiments, the candidate prediction mode list includes at least one of a candidate intra prediction
mode list or a candidate inter prediction mode list. The candidate intra prediction mode list includes at least one candidate
intra prediction mode, and the candidate inter prediction mode list includes at least one candidate inter prediction mode.
[1092] After the candidate prediction mode list of the current-component block is obtained in the foregoing manner, Q
prediction modes are determined according to the candidate prediction mode list, for example, all or some of candidate
prediction modes in the candidate prediction mode list are determined as all or some of the Q prediction modes.
[1093] The following will elaborate a process of determining the prediction mode corresponding to the weight derivation
mode.
[1094] In embodiments of the disclosure, the prediction mode corresponding to the weight derivation mode is a generic
term, which can be, for example, a prediction mode(s) corresponding to one preset weight derivation mode, or a prediction
mode(s) corresponding to several preset weight derivation modes. In some embodiments, the prediction mode corre-
sponding to the weight derivation mode can also be understood as a prediction mode list corresponding to the weight
derivation mode, where the prediction mode list includes at least one prediction mode.
[1095] In some embodiments, the prediction mode corresponding to the weight derivation mode includes a prediction
mode corresponding to at least one of the P weight derivation modes. In this case, the prediction mode corresponding to
the weight derivation mode is determined as follows. For a pth weight derivation mode in the P weight derivation modes, a
prediction mode corresponding to the pth weight derivation mode is determined; and the prediction mode corresponding to
the weight derivation mode is determined according to the prediction mode corresponding to least one of the P weight
derivation modes, where p is a positive integer.
[1096] In embodiments of the disclosure, the process of determining a prediction mode corresponding to each of the P
weight derivation modes is substantially the same. For ease of illustration, the pth weight derivation mode in the P weight
derivation modes is taken as an example for illustration below.
[1097] The prediction mode corresponding to the pth weight derivation mode can be determined in the following two
manners.
[1098] Manner 1: if at least one of the prediction modes corresponding to the pth weight derivation mode is an intra
prediction mode, an angle index is determined according to the pth weight derivation mode, and an intra prediction mode
corresponding to the angle index is determined as at least one of the prediction modes corresponding to the pth weight
derivation mode.
[1099] The angle index indicates an angle index of a boundary line of weights.
[1100] In some embodiments, the angle index is represented by the field angleIdx.
[1101] The foregoing Table 2 illustrates a correspondence between merge_gpm_partition_idx and angleIdx. With
reference to Table 2, the angle index can be derived according to the pth weight derivation mode.
[1102] In the disclosure, there is a correspondence between angle indexes and intra prediction modes, that is, different
angle indexes correspond to different intra prediction modes.
[1103] Exemplarily, the correspondence between angle indexes and intra prediction modes is illustrated in Table 7.
[1104] In the foregoing manner 1, taking K=2 as an example, if a 1st prediction mode or a 2nd prediction mode is an intra
prediction mode, the angle index is determined according to the pth weight derivation mode, for example, the angle index
corresponding to the pth weight derivation mode is derived according to Table 2. Then, the intra prediction mode
corresponding to the angle index is determined according to the foregoing Table 7, for example, the angle index is 2,
and the intra prediction mode corresponding to the angle index is 42, and accordingly, intra prediction mode 42 is
determined as the 1st prediction mode or the 2nd prediction mode.
[1105] Manner 2: if at least one of the prediction modes corresponding to the pth weight derivation mode is an intra
prediction mode, an intra prediction mode(s) corresponding to the pth weight derivation mode is determined; and at least
one of the intra prediction modes corresponding to the pth weight derivation mode is determined as at least one of the
prediction modes corresponding to the pth weight derivation mode.
[1106] The intra prediction mode corresponding to the pth weight derivation mode includes at least one of an intra
prediction mode having a prediction direction parallel to the boundary line of weights, an intra prediction mode having a
prediction direction perpendicular to the boundary line, or a planar mode.
[1107] It should be noted that, the intra prediction mode having a prediction direction parallel to the boundary line of
weights includes one or more intra prediction modes having a prediction direction parallel or approximately parallel to the
boundary line of weights. The intra prediction mode having a prediction direction perpendicular to the boundary line of
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weights include one or more intra prediction modes having a prediction direction perpendicular or approximately
perpendicular to the boundary line of weights.
[1108] In the foregoing manner 2, taking K=2 as an example, if a 1st prediction mode and/or a 2nd prediction mode is an
intra prediction mode, the 1st prediction mode and/or the 2nd prediction mode is determined from the intra prediction
mode(s) corresponding to the weight derivation mode. For example, the 1st prediction mode and/or the 2nd prediction
mode can be an intra prediction mode that is collinear or nearly collinear with a weight partition line (also referred to as a
boundary line). Alternatively, the 1st prediction mode and/or the 2nd prediction modecan be an intra prediction modehaving
a prediction direction perpendicular or approximately perpendicular to the boundary line of weights. For example, the
boundary line of weights is in a horizontal direction, for example, a mode with a GPM index 18, 19, 50, or 51 in FIG. 4, and
the 1st prediction mode and/or the 2nd prediction mode is mode 18 in a horizontal direction or mode 50 in a vertical direction.
[1109] At the encoding end, the prediction mode corresponding to at least one of the P weight derivation modes is
determined through the foregoing steps, and then the prediction mode corresponding to the weight derivation mode is
determined according to the prediction mode corresponding to at least one of the P weight derivation modes. For example,
all or some of the prediction modes corresponding to at least one of the P weight derivation modes is used as the prediction
mode corresponding to the weight derivation mode.
[1110] Further, there may be repeated prediction modes in prediction modes corresponding to the P weight derivation
modes, and in this case, the repeated prediction modes are removed, and the remaining different prediction modes are
determined as the prediction mode corresponding to the weight derivation mode.
[1111] In embodiments of the disclosure, in order to reduce the number of the R second combinations, selection is
performed on the prediction modes, and specifically, Q prediction modes are determined according to the foregoing
method.
[1112] In some embodiments, in order to reduce complexity at the encoding end, the number of the Q prediction modes is
restricted, for example, Q is less than or equal to a first preset threshold. In the disclosure, the value of the first preset
threshold is not limited, and can be determined according to actual needs, forexample, the first preset threshold is 6, that is,
6 prediction modes are selected to construct the R second combinations, so as to control the number of second
combinations.
[1113] In some embodiments, the value of Q depends on the size and/or shape of the current-component block, where
the shape of the current-component block can be understood as depending on the length-to-width ratio of the current-
component block.
[1114] During prediction, for a small block, prediction results of similar prediction modes differ slightly, while for a large
block, prediction results of similar prediction modes differ significantly. Therefore, in embodiments of the disclosure,
different values of Q are set for blocks of different sizes, i. e. a large value of Q is set for a large block, while a small value of Q
is set for a small block.
[1115] In this case, when determining the value of Q corresponding to the current-component block, the value of Q is set
according to the size of the current-component block. For example, if the size of the current-component block is greater
than a first value, then Q is greater than or equal to a second preset threshold. For another example, if the size of the
current-component block is smaller than or equal to the first value, then Q is less than a third preset threshold. The specific
values of the first value, the second preset threshold, and the third preset threshold are not limited in embodiments of the
disclosure, where the third preset threshold is less than the second preset threshold.
[1116] The process of determining the P weight derivation modes in S201-A21‑1 is described below.
[1117] In some embodiments, the P weight derivation modes are 64 weight derivation modes for GPM or 56 weight
derivation modes for AWP.
[1118] In some embodiments, the P weight derivation modes are selected from M preset weight derivation modes,
where M is a positive integer and M ≥ P.
[1119] The foregoing M preset weight derivation modes can be 64 weight derivation modes for GPM, or can be 56 weight
derivation modes for AWP, or can be some of the 64 weight derivation modes for GPM, or can be some of the 56 weight
derivation modes for AWP.
[1120] In embodiments, in order to further reduce the number of the R second combinations, selection is performed on
the M preset weight derivation modes, and then the P weight derivation modes can be selected from the M preset weight
derivation modes to construct the R second combinations.
[1121] In some embodiments, a weight derivation mode corresponding to a preset partition angle and/or a preset offset
is removed from the M weight derivation modes to obtain the P weight derivation modes. The same partition angle in the
weight derivation mode may correspond to multiple offsets. As illustrated in FIG. 19A, weight derivation modes 10, 11, 12,
and 13 have the same partition angle, but have different offsets. Therefore, weight derivation modes corresponding to
some preset offsets can be removed, and/or weight derivation modes corresponding to some preset partition angles can
be removed. As such, it is possible to reduce the total number of possible second combinations, and on the other hand, to
make various possible second combinations differ more significantly.
[1122] In some embodiments, selection conditions corresponding to different blocks can be different. In this way, when
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determining the P weight derivation modes corresponding to the current-component block, a selection condition
corresponding to the current-component block is firstly determined, and then P weight derivation modes are selected
from the M weight derivation modes according to the selection condition corresponding to the current-component block.
[1123] In some embodiments, the selection condition corresponding to the current-component block includes a
selection condition corresponding to the size of the current-component block and/or a selection condition corresponding
to the shape of the current-component block. During prediction, for a small block, prediction results of similar weight
derivation modes differ slightly, while for a large block, prediction results of similar weight derivation modes differ
significantly. Therefore, in embodiments of the disclosure, different values of P are set for blocks of different sizes, i.
e. a large value of P is set for a large block, while a small value of P is set for a small block.
[1124] In some embodiments, the selection condition is implemented by an array. The array includes M elements, and
the M elements are in one-to-one correspondence with the M weight derivation modes. An element corresponding to each
weight derivation mode indicates whether the weight derivation mode is applicable, and whether the weight derivation
mode is applicable can be understood as whether the weight derivation mode can be used as one of the P weight derivation
modes for subsequent trial of the second combination.
[1125] The array can be a one-dimensional array or a two-dimensional array.
[1126] In some embodiments, if the selection condition corresponding to the current-component block includes the
selection condition corresponding to the size of the current-component block and the selection condition corresponding to
the shape of the current-component block, and for the same weight derivation mode, if the selection condition
corresponding to the size of the current-component block and the selection condition corresponding to the shape of
the current-component block both indicate that the weight derivation mode is applicable, the weight derivation mode is
determined as one of the P weight derivation modes. If at least one of the selection condition corresponding to the size of
the current-component block or the selection condition corresponding to the shape of the current-component block
indicates that the weight derivation mode is not applicable, it is determined that the weight derivation mode does not belong
to the P weight derivation modes.
[1127] In some embodiments, selection conditions corresponding to different block sizes and selection conditions
corresponding to different block shapes can be implemented separately by multiple arrays.
[1128] In some embodiments, selection conditions corresponding to different block sizes and selection conditions
corresponding to different block shapes can be implemented by two-dimensional arrays, that is, one two-dimensional
array includes both the selection condition corresponding to the block size and the selection condition corresponding to the
block shape.
[1129] At the encoding end, after determining the Q prediction modes and the P weight derivation modes according to
the foregoing steps, R different second combinations are constructed according to the Q prediction modes and the P
weight derivation modes.
[1130] In some embodiments, in order to further accelerate construction of the candidate combination list, at the
encoding end, selection is performed on the foregoing determined Q prediction modes and P weight derivation modes. In
this case, for S201-A21‑2, the R second combinations are constructed according to the determined P weight derivation
modes and Q prediction modes according to the following steps S201-A21‑21 to S201-A21‑23.
[1131] S201-A21‑21, S weight derivation modes are selected from the P weight derivation modes, where S is a positive
integer and S ≤ P.
[1132] Specifically, a weight derivation mode with low probability of occurrence is removed from the P determined weight
derivation modes, so as to obtain the S selected weight derivation modes.
[1133] For the above S201-A21‑21, the manner for selecting the S weight derivation modes from the P weight derivation
modes includes, but is not limited to, the following manners.
[1134] Manner 1, for an jth weight derivation mode in the P weight derivation modes, weights of K second prediction
modes for the first-component block are determined according to the ith weight derivation mode, where the K second
prediction modes are any K prediction modes in the Q prediction modes, and i is a positive integer and 1≤ i ≤ P. If a weight of
any one of the K prediction modes for the first-component block is less than a first preset value, the ith weight derivation
mode is removed from the P weight derivation modes, so as to obtain the S weight derivation modes.
[1135] In the above manner 1, for a weight derivation mode, if weights for the first-component block derived according to
the weight derivation mode make a certain prediction mode have little contribution to prediction of the first-component
block or have no contribution to prediction of the first-component block, the weight derivation mode will not be used. For
example, in weight derivation mode 52 in FIG. 4 (square block), a weight of a 2nd prediction mode to the first-component
block is low. For another example, in weight derivation mode 54, a weight of the 2nd prediction mode to the first-component
block is zero, that is, it can be considered that in weight derivation mode 54, the 2nd prediction mode has no contribution to
prediction of the first-component block, and the prediction value of the first-component block is determined completely
according to a 1st prediction mode. In this case, the 2nd prediction mode has no contribution, and such weight derivation
mode needs to be removed from the P weight derivation modes.
[1136] In the foregoing manner 1, a weight derivation mode which makes a weight of any one of the K prediction modes
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for the first-component block be less than the first preset value is removed from the P weight derivation modes, so as to
obtain the S weight derivation modes.
[1137] The specific value of the first preset value is not limited in embodiments of the disclosure, which can be, for
example, a small value greater than or equal to 0.
[1138] Manner 2: for an ith weight derivation mode in the P weight derivation modes, a cost when predicting the first-
component block by using the jth weight derivation mode is determined, where i is a positive integer and 1 ≤ i ≤ P; and the S
weight derivation modes are selected from the P weight derivation modes according to the cost corresponding to the ith
weight derivation mode.
[1139] In the above manner 2,a cost corresponding to each of the P weight derivation modes is calculated, so as toselect
the S weight derivation modes from the P weight derivation modes.
[1140] In embodiments of the disclosure, one weight derivation mode and K prediction modes are used as one
combination to calculate a cost. In this way, for the convenience of calculation, costs of the P weight derivation modes
are calculated based on the given K prediction modes, that is, each of the P weight derivation modes is combined with the
given K prediction modes to obtain P combinations, and a cost corresponding to each of the P combinations is calculated,
so as to obtain the costs of the P weight derivation modes.
[1141] After the cost corresponding to the ith weight derivation mode in the P weight derivation modes is determined
according to the foregoing method, S weight derivation modes are selected from the P weight derivation modes according
to the cost corresponding to the ith weight derivation mode.
[1142] For the above manner 2, at the encoding end, the S weight derivation modes can be selected from the P weight
derivation modes according to the cost corresponding to the ith weight derivation mode in the following manners.
[1143] In a first manner, if the cost corresponding to the ith weight derivation mode is less than a second preset value, a
weight derivation mode(s) similar to the ith weight derivation mode is selected from the P weight derivation modes; and the
S weight derivation modes are determined according to the ith weight derivation mode and the weight derivation mode
similar to the ith weight derivation mode. The weight derivation mode similar to the ith weight derivation mode can be
understood as a weight derivation mode whose prediction result is similar to that of the ith weight derivation mode.
[1144] The specific value of the second preset value is not limited in embodiments of the disclosure, and is specifically
determined according to actual needs.
[1145] In some embodiments, at the encoding end, the S weight derivation modes can also be selected from the P weight
derivation modes in a second manner described below.
[1146] In the second manner, if the cost corresponding to the ith weight derivation mode is greater than a third preset
value, the ith weight derivation mode and the weight derivation mode similar to the ith weight derivation mode are removed
from the P weight derivation modes, so as to obtain at least one weight derivation mode after removal; and the S weight
derivation modes are determined according to the at least one weight derivation mode after removal.
[1147] The specific value of the third preset value is not limited in embodiments of the disclosure, and is specifically
determined according to actual needs. The third preset value is greater than the second preset value described above.
[1148] At the coding end, after the S weight derivation modes are selected from the P weight derivation modes according
to the foregoing steps, the following step S201-A21‑22 is performed.
[1149] S201-A21‑22, T prediction modes are selected from the Q prediction modes, where T is a positive integer and T ≤
Q.
[1150] In embodiments of the disclosure, there is no limitation on the manner for selecting T prediction modes from the Q
prediction modes.
[1151] In some embodiments, T preset prediction modes are selected from the Q prediction modes.
[1152] In some embodiments, for an ith prediction mode in the Q prediction modes, at the encoding end, determine a cost
when predicting the first-component block by using the ith prediction mode, where i is a positive integer and 1 ≤ i ≤ Q; and T
prediction modes are selected from the Q prediction modes according to the cost corresponding to the ith prediction mode.
[1153] In embodiments of the disclosure, one weight derivation mode and K prediction modes are used as one
combination to calculate a cost. In this way, for the convenience of calculation, costs of the Q prediction modes are
calculated based on the given weight derivation mode and other given K‑1 prediction modes, i. e. each of the Q prediction
modes is combined with the given weight derivation mode and the given K‑1 prediction modes, so as to obtain Q
combinations; and a cost corresponding to each of the Q combinations is calculated, so as to obtain costs of the Q
prediction modes.
[1154] For example, assuming that the given K‑1 prediction modes are prediction mode 1 and the given weight
derivation mode is weight derivation mode 1, for the ith prediction mode in the Q prediction modes, weight derivation mode
1, the ith prediction mode, and prediction mode 1 constitute a combination, and the combination is marked as combination i.
The first-component block is predicted by using combination i, to obtain a prediction value of the first-component block
corresponding to combination i. A prediction distortion cost corresponding to combination i is determined according to the
prediction value of the first-component block corresponding to combination i and the reconstructed value of the first-
component block, and the prediction distortion cost corresponding to combination i is determined as a cost corresponding
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to the ith prediction mode. In this way, a cost corresponding to any one of the Q prediction modes can be determined.
[1155] After the cost corresponding to the ith prediction mode in the Q prediction modes is determined according to the
foregoing method, the T prediction modes are selected from the Q prediction modes according to the cost corresponding to
the ith prediction mode.
[1156] At the encoding end, the T prediction modes can be selected from the Q prediction modes according to the cost
corresponding to the ith prediction mode in the following manners.
[1157] In a first manner, if a cost corresponding to the ith prediction mode is less than a fourth preset value, a prediction
mode(s) similar to the ith prediction mode is selected from the Q prediction modes; and the T prediction modes are
determined according to the ith prediction mode and the prediction mode similar to the ith prediction mode. The prediction
mode similar to the ith prediction mode can be understood as a prediction mode whose prediction result is similar (or close)
to the prediction result of the ith prediction mode, for example, a prediction mode whose prediction direction (or angle) is
close to the prediction direction (or angle) of the ith prediction mode, or a prediction mode whose index is close to the index
of the ith prediction mode, such as a prediction mode whose index is larger than the index of the ith prediction mode by 1, 2,
or the like, or a prediction mode whose index is smaller than the index of the ith prediction mode by 1, 2, or the like.
[1158] The specific value of the fourth preset value is not limited in embodiments of the disclosure, and is specifically
determined according to actual needs.
[1159] In a second manner, if the cost corresponding to the ith prediction mode is greater than a fifth preset value, the ith
prediction mode and the prediction mode similar to the ith prediction mode are removed from the Q prediction modes to
obtain at least one prediction mode after removal; and the T prediction modes are determined according to the at least one
prediction mode after removal.
[1160] The specific value of the fifth preset value is not limited in embodiments of the disclosure, and is specifically
determined according to actual needs. The fifth preset value is greater than the fourth preset value described above.
[1161] After the S weight derivation modes are selected from the P weight derivation modes and the T prediction modes
are selected from the Q prediction modes according to the foregoing steps, the following S201-A21‑23 is performed.
[1162] S201-A21‑23, the R second combinations are constructed according to the S weight derivation modes and the T
prediction modes.
[1163] Specifically, one weight derivation mode is selected from the S weight derivation modes, and K prediction modes
are selected from the T prediction modes. The one weight derivation mode and the K prediction modes constitute one
second combination. By repeating this step, the R second combinations can be obtained.
[1164] In some embodiments, the above S201-A21‑2 includes the following. For the ith weight derivation mode in the P
weight derivation modes, determine a cost when predicting the first-component block by using the ith weight derivation
mode and a jth prediction mode in the Q prediction modes. If a cost corresponding to a combination of the ith weight
derivation mode and the jth prediction mode is greater than a sixth preset value, the jth prediction mode and a prediction
mode similar to the jth prediction mode are removed from the Q prediction modes, to obtain at least one prediction mode
after removal. The R second combinations are constructed according to the ith weight derivation mode and the at least one
prediction mode after removal.
[1165] In embodiments, when the weight derivation mode and one prediction mode are fixed, selection is performed for
the other one prediction mode. For example, in a certain weight derivation mode, if a small cost cannot be obtained when
using a certain intra prediction mode as a first prediction mode, then skip trying to use an intra prediction mode similar to
such intra prediction mode as the first prediction mode regarding the weight derivation mode.
[1166] According to the foregoing steps, a final set of prediction modes after removal corresponding to each of the P
weight derivation modes can be determined. In this way, the R second combinations are constructed according to the P
weight derivation modes and the final set of prediction modes after removal corresponding to each of the P weight
derivation modes.
[1167] It should be noted that, the foregoing embodiments provide a manner for selecting aprediction mode in the form of
combination. Optionally, for any one of the weight derivation mode and the prediction mode, selection can be performed in
the form of combination, so as to construct the R second combinations.
[1168] At the encoding end, after the R second combinations are determined according to the foregoing method, for any
one of the R second combinations, prediction is performed on the first-component block by using a weight derivation mode
and K prediction modes in the second combination, so as to obtain a prediction value of the first-component block
corresponding to the second combination.
[1169] Then, the cost of the second combination is determined according to the prediction value of the first-component
block and the reconstructed value of the first-component block.
[1170] According to the foregoing method, a cost of each of the R second combinations can be determined, and then a
candidate combination list illustrated in Table 6 is constructed according to the cost of each of the R second combinations.
[1171] In this way, at the encoding end, the first combination is queried from the candidate combination list illustrated in
Table 6.
[1172] In the foregoing embodiments, the manner for constructing the candidate combination list is elaborated by taking
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the first combination including the first weight derivation mode and the K first prediction modes as an example.
[1173] In embodiments of the disclosure, in case 1, the first combination includes the first weight derivation mode and the
K first prediction modes, where the first weight derivation mode does not include a blending parameter. In case 2, the first
combination includes the first weight derivation mode, the K first prediction modes, and a second blending parameter. In
case 3, the first combination includes the first weight derivation mode and the K first prediction modes, where the first
weight derivation mode includes a blending parameter, and the blending parameter is used together with the K first
prediction modes to determine the prediction value of the current-component block.
[1174] For case 1, if the first combination includes the first weight derivation mode and the K first prediction modes, but
the first weight derivation mode does not include a blending parameter, then the candidate combination list corresponding
to the current-component block is constructed in the manner described in the foregoing embodiments.
[1175] Case 2: the first combination includes the first weight derivation mode, the K first prediction modes, and the
second blending parameter.
[1176] In the foregoing case 2, for S201, the first combination is determined in the following steps.
[1177] S201-C, a candidate combination list is determined, where the candidate combination list includes at least one
candidate combination, and any one of the at least one candidate combination includes one weight derivation mode, K
prediction modes, and one blending parameter.
[1178] S201-D, the first combination is determined according to the candidate combination list.
[1179] Exemplarily, the candidate combination list is illustrated in Table 8.
[1180] There is no limitation on the manner for determining the candidate combination list in embodiments of the
disclosure.
[1181] In some embodiments, the candidate combination list already exists, and the candidate combination list is
obtained or read at the encoding end.
[1182] In some embodiments, the candidate combination list is constructed at the encoding end.
[1183] The manner for constructing the candidate combination list at the encoding end is not limited in embodiments of
the disclosure.
[1184] In some embodiments, the candidate combination list is constructed at the encoding end through the following
steps S201-C1 and S201-C2.
[1185] S201-C1, the first-component block corresponding to the current-component block is determined.
[1186] S201-C2, the candidate combination list is constructed based on the first-component block.
[1187] For the implementation of S201-C1, reference can be made to the elaborations of S201-A1, which will not be
described again herein.
[1188] In some embodiments, S201-C2 includes the following steps S201-C21 to S201-C23.
[1189] S201-C21, R second combinations are determined, where any one of the R second combinations includes one
weight derivation mode, K prediction modes, and one blending parameter; weight derivation modes, K prediction modes,
and blending parameters in any two of the R second combinations are not completely the same; and R is a positive integer
and R > 1.
[1190] S201-C22, for any one of R second combinations, determine a cost corresponding to the second combination
when predicting the first-component block by using a weight derivation mode, K prediction modes, and a blending
parameter in the second combination.
[1191] S201-C23, the candidate combination list is constructed according to a cost corresponding to each of the R
second combinations.
[1192] In embodiments, at the encoding end, when constructing the candidate combination list, R second combinations
are firstly determined. There is no limitation on the quantity of the R second combinations in the disclosure, which can be,
for example, 8, 16, 32, and the like. Each of the R second combinations includes one weight derivation mode, K prediction
modes, and one blending parameter. Weight derivation modes, K prediction modes, and blending parameters in any two of
the R second combinations are not completely the same. Then, for each of the R second combinations, determine a cost
corresponding to the second combination when predicting the first-component block by using a weight derivation mode, K
prediction modes, and a blending parameter in the second combination. Finally, the candidate combination list is
constructed according to the cost corresponding to each of the R second combinations.
[1193] In some embodiments, for S201-C22, there are at least the following manners for determining the cost
corresponding to the second combination when predicting the first-component block by using the weight derivation
mode, the K prediction modes, and the blending parameter in the second combination.
[1194] Manner 1, S201-C22 includes the following S201-C22‑11 to S201-C22‑14.
[1195] S201-C22‑11, weights for the first-component block are determined according to the weight derivation mode and
the blending parameter in the second combination.
[1196] S201-C22‑12, the first-component block is predicted according to the K prediction modes in the second
combination, to obtain K prediction values of the first-component block.
[1197] S201-C22‑13, the K prediction values of the first-component block are weighted according to the weights for the
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first-component block, to obtain a prediction value of the first-component block corresponding to the second combination.
[1198] S201-C22‑14, the cost corresponding to the second combination is determined according to the prediction value
of the first-component block corresponding to the second combination and the reconstructed value of the first-component
block.
[1199] In embodiments of the disclosure, the process of determining the cost corresponding to each of the R second
combinations is the same. For ease of illustration, one of the R second combinations is taken as an example for illustration
herein.
[1200] In embodiments of the disclosure, the second combination includes one weight derivation mode, one blending
parameter, and K prediction modes. When predicting the first-component block by using the second combination, the
weights for the first-component block are determined according to the weight derivation mode and the blending parameter
in the second combination; the first-component block is predicted according to the K prediction modes in the second
combination, to obtain K prediction values of the first-component block; and the K prediction values of the first-component
block are weighted according to the weights for the first-component block, to obtain the prediction value of the first-
component block corresponding to the second combination. Then, the cost corresponding to the second combination is
determined according to the prediction value of the first-component block corresponding to the second combination and
the reconstructed value of the first-component block.
[1201] In embodiments of the disclosure, a blending parameter is used for adjusting weights derived by using a weight
derivation mode. Therefore, in embodiments of the disclosure, in the foregoing S201-C22‑11, there are at least the
following implementations for determining the weights for the first-component block according to the weight derivation
mode and the blending parameter in the second combination.
[1202] Example 1, when deriving the weights for the first-component block by using the first weight derivation mode,
multiple intermediate variables need to be determined. One or some of the multiple intermediate variables can be adjusted
by using the blending parameter, and then the weights for the first-component block can be derived by using the adjusted
variables.
[1203] Example 2, a third weight corresponding to the first-component block is determined according to the weight
derivation mode in the second combination and the first-component block. The third weight is adjusted by using the
blending parameter in the second combination to obtain an adjusted third weight. The weights for the first-componentblock
are determined according to the adjusted third weight.
[1204] According to the foregoing method, weights for the first-component block corresponding to each of the R second
combinations can be determined. Then, for each second combination, the first-component block is predicted by using K
prediction modes in the second combination, to obtain K prediction values of the first-component block; the K prediction
values of the first-component block corresponding to the second combination are weighted according to the weights for the
first-component block corresponding to the second combination, to obtain the prediction value of the first-componentblock
corresponding to the second combination; and a cost corresponding to the second combination is determined according to
the prediction value of the first-component block corresponding to the second combination and the reconstructed value of
the first-component block. The manner for determining the cost corresponding to the second combination includes, but is
not limited to, SAD, SATD, and SSE. According to the above method, a prediction value of the first-component block
corresponding to each of the R second combinations can be determined. Then, the candidate combination list is
constructed according to the prediction value of the first-component block corresponding to each of the R second
combinations.
[1205] Manner 2, S201-C22 includes the following S201-C22‑21 to S201-C22‑23.
[1206] S201-C22‑21, prediction values of the first-component block corresponding to K prediction modes in the second
combination are determined according to a weight derivation mode and a blending parameter in the second combination.
[1207] S201-C22‑22, costs corresponding to the K prediction modes in the second combination are determined
according to the prediction values of the first-component block corresponding to the K prediction modes in the second
combination and the reconstructed value of the first-component block.
[1208] S201-C22‑23, the cost corresponding to the second combination is determined according to the costs corre-
sponding to the K prediction modes in the second combination. For example, the sum of the costs corresponding to the K
prediction modes in the second combination is determined as the cost corresponding to the second combination.
[1209] The manner for constructing the candidate combination list according to the cost corresponding to each of the R
second combinations in S201-C23 includes, but is not limited to, the following manners.
[1210] Example 1: the R second combinations are sorted according to the cost corresponding to each of the R second
combinations, and the sorted R second combinations are determined as the candidate combination list.
[1211] Example 2: according to the cost corresponding to the second combination, L second combinations are selected
from the R second combinations, and a list consisting of the L second combinations is determined as the candidate
combination list.
[1212] The process of determining the R second combinations in S201-C21 is described below.
[1213] In some embodiments, the R second combinations are pre-set.
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[1214] In some embodiments, S201-C21 includes the following steps.
[1215] S201-C21‑1, F weight derivation modes, J prediction modes, and W blending parameters are determined, where
F and W are positive integers, and J is a positive integer and J ≥ K.
[1216] S201-C21‑2, the R second combinations are constructed according to the F weight derivation modes, the J
prediction modes, and the W blending parameters, where any one of the R second combinations includes one of the F
weight derivation modes, K prediction modes in the J prediction modes, and one of the W blending parameters.
[1217] In embodiments, at the encoding end, the F weight derivation modes, the J prediction modes, and the W blending
parameters are firstly determined, and then the R second combinations are constructed according to the F weight
derivation modes, J prediction modes, and W blending parameters determined.
[1218] In some embodiments, in order to reduce the amount of data and accelerate construction of the candidate
combination list, not all the prediction modes are tried, and instead, only some of the prediction modes can be selected for
trial.
[1219] In this case, the implementation of determining the J prediction modes in the foregoing S201-C21‑1 includes, but
is not limited to, the following manners.
[1220] Manner 1: the J prediction modes are preset prediction modes.
[1221] Manner 2: at least one of a candidate prediction mode list of the current-component block, alternative prediction
mode lists corresponding to the K first prediction modes, a prediction mode(s) corresponding to the weight derivation
mode, or a preset mode is determined. The J prediction modes are determined according to at least one of the candidate
prediction mode list, the alternative prediction mode lists corresponding to the K first predictionmodes, the prediction mode
corresponding to the weight derivation mode, or the preset mode.
[1222] The manners for determining a second candidate prediction mode list of the current-component block includes at
least the following several examples.
[1223] Example 1, the second candidate prediction mode list is determined according to a prediction mode applied to at
least one neighbouring block of the current-component block.
[1224] Example 2, if the second candidate prediction mode list does not include the preset mode, a preset mode
corresponding to the current-component block is determined, and the preset mode is added to the second candidate
prediction mode list.
[1225] In an example, the preset mode is several preset prediction modes.
[1226] In another example, a picture type corresponding to the current-component block is determined, and the preset
mode is determined according to the picture type corresponding to the current-component block.
[1227] For example, if the picture type corresponding to the current-component block is a B type or a P type, the preset
mode includes at least one of DC, a horizontal mode, a vertical mode, or an angular mode.
[1228] Example 3, the picture type corresponding to the current-component block is determined, and the second
candidate prediction mode list is determined according to the picture type corresponding to the current-component block.
For example, if the picture type corresponding to the current-component block is a B type or a P type, at least one of the DC,
the horizontal mode, the vertical mode, or some other angular modes can be added to the second candidate prediction
mode list. For another example, if the picture type corresponding to the current-component block is an I type, at least one of
the DC, the horizontal mode, or the vertical mode can be added to the second candidate prediction mode list.
[1229] Example 4, at least one of a second prediction mode, a third prediction mode, a fourth prediction mode, or a fifth
prediction mode is determined. The second prediction mode is applied to at least one of a first-component block, a second-
component block, or a third-component block (for example, a chroma block and/or a luma block) which is at a preset
location. The third prediction mode is applied to at least one a first-component block, a second-component block, or a third-
component block (for example, a luma block and/or a chroma block) which has been encoded and neighbours the current-
component block. The fourth prediction mode is applied to a first-component block (for example, a luma block)
corresponding to an internal preset region of the current-component block. The fifth prediction mode is related to the
first-component block corresponding to the current-component block. Then the candidate prediction mode list of the
current-component block is determined according to at least one of the second prediction mode, the third prediction mode,
the fourth prediction mode, or the fifth prediction mode.
[1230] In embodiments of the disclosure, for the implementation of determining the J prediction modes, reference can be
made to the elaborations of determining the Q prediction modes in the foregoing S201-A21‑1, which is not described
herein again. In some embodiments, J = Q.
[1231] The process of determining the F weight derivation modes in S201-C21‑1 is described below.
[1232] In embodiments of the disclosure, there are at least the following manners for determining the F weight derivation
modes.
[1233] In some embodiments, the F weight derivation modes are preset weight derivation modes.
[1234] In some embodiments, the F weight derivation modes are selected from Z preset weight derivation modes, where
Z is a positive integer and Z ≥ F.
[1235] There is no limitation on the Z preset weight derivation modes in embodiments of the disclosure.
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[1236] In some embodiments, if Z = F, the Z weight derivation modes are determined as the F weight derivation modes.
[1237] In some embodiments, if Z > F, in order to further reduce the number of the R second combinations, selection is
performed on the Z preset weight derivation modes, and then the F weight derivation modes can be selected from the Z
preset weight derivation modes to construct the R second combinations.
[1238] The process of determining the F weight derivation modes in the foregoing S201-C21‑1 is substantially the same
as the process of determining the P weight derivation modes in the foregoing S201-A21‑1. Reference is made to the
elaborations of determining the P weight derivation modes, which is not described again herein.
[1239] The process of determining the W blending coefficients in S201-C21‑1 is described below.
[1240] In some embodiments, the W blending parameters are preset blending parameters, for example, 1/4, 1/2, 1, 2, 4,
and the like.
[1241] In some embodiments, the W blending parameters are determined according to the size of the current-
component block.
[1242] In some embodiments, the W blending parameters are determined from multiple preset blending parameters.
[1243] In an example, the W blending parameters are determined from the multiple preset blending parameters
according to picture information of the current-component block.
[1244] The specific content of the picture information of the current-component block is not limited in embodiments of the
disclosure, which can be, for example, ambiguity, definition, and acutance.
[1245] In some embodiments, if the picture information of the current-component block includes the definition of a
picture edge, then there are two examples for determining the W blending parameters from the multiple preset blending
parameters according to the picture information of the current-component block.
[1246] Example 1, if the definition of the picture edge of the current-component block is less than a preset value, at least
one first-type blending parameter in the multiple preset blending parameters is determined as the W blending parameters.
[1247] The first-type blending parameter can be understood as a blending parameter capable of forming a wide blending
area, for example, 1/4, 1/2, or the like.
[1248] Example 2, if the definition of the picture edge of the current-component block is greater than or equal to the
preset value, at least one second-type blending parameter in the multiple preset blending parameters is determined as the
W blending parameters, where the second-type blending parameter is greater than the first-type blending parameter.
[1249] The second-type blending parameter can be understood as a blending parameter capable of forming a narrow
blending area, such as 2 or 4.
[1250] In embodiments of the disclosure, there can be at least two manners for determining the picture information of the
current-component block.
[1251] Manner 1: the picture information of the current-component block is analyzed to obtain the picture information of
the current-component block.
[1252] Manner 2: picture information of the first-component block is determined, and the picture information of the
current-component block is determined according to the picture information of the first-component block.
[1253] After the J prediction modes, the F weight derivation modes, and the W blending parameters are determined
according to the foregoing steps, R different second combinations are constructed according to the J prediction modes, the
F weight derivation modes, and the W blending parameters. Then, the candidate combination list is determined according
to the R second combinations, and then the first weight derivation mode, the K first prediction modes, and the second
blending parameter are determined from the candidate combination list.
[1254] In some embodiments, in order to further accelerate construction of the candidate combination list, at the
decoding end, selection is performed on the foregoing determined J prediction modes, F weight derivation modes, and W
blending parameters. In this case, for S201-C21‑2, the R second combinations are constructed according to the
determined F weight derivation modes, J prediction modes, and W blending parameters according to the following steps
S201-C21‑21 to S201-C21‑24.
[1255] S201-C21‑21, E weight derivation modes are selected from the F weight derivation modes, where E is a positive
integer and E ≤ F.
[1256] Specifically, a weight derivation mode with low probability of occurrence is removed from the F determined weight
derivation modes, so as to obtain the E selected weight derivation modes.
[1257] For S201-C21‑21, the manner for selecting the E weight derivation modes from the F weight derivation modes
includes, but is not limited to, the following manners.
[1258] Manner 1, for an ith weight derivation mode of the F weight derivation modes, weights of K second prediction
modes for the first-component block are determined according to the ith weight derivation mode and a fourth blending
parameter, where the fourth blending parameter is any one of the W blending parameters, the K second prediction modes
is any K prediction modes in the J prediction modes, and i is a positive integer 1 ≤ i ≤ F. If a weight of any one of the K
prediction modes for the first-component block is less than a first preset value, the ith weight derivation mode is removed
from the F weight derivation modes, so as to obtain the E weight derivation modes.
[1259] In the above manner 1, the manner for determining the weights of the K second prediction modes for the first-
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component block according to the ith weight derivation mode and the fourth blending parameter at least includes the
manners described in the following examples.
[1260] Example 1, when deriving weights for the first-component block by using the ith weight derivation mode, multiple
intermediate variables need to be determined. One or some of the multiple intermediate variables can be adjusted by using
the fourth blendingparameter, so that the weights for the first-component block are derived by using the variables adjusted.
[1261] Example 2, a fourth weight corresponding to the first-component block is determined according to the ith weight
derivation mode and the first-component block. The fourth weight is adjusted by using the fourth blending parameter to
obtain an adjusted fourth weight. The weights of the K second prediction modes for the first-component block are
determined according to the adjusted fourth weight.
[1262] According to the foregoing method, the weights of the K second prediction modes for the first-component block in
the ith weight derivation mode are derived.
[1263] Manner 2: for an ith weight derivation mode in the F weight derivation modes, a cost when predicting the first-
component block by using the ith weight derivation mode is determined, where i is a positive integer and 1 ≤ i ≤ F; and the E
weight derivation modes are selected from the F weight derivation modes according to the cost corresponding to the ith
weight derivation mode.
[1264] In some embodiments, when determining the cost corresponding to the ith weight derivation mode, the influence
of the blending parameter on the weights is not taken into consideration.
[1265] In some embodiments, when determining the cost corresponding to the ith weight derivation mode, the influence
of the blending parameter on the weights is taken into consideration, that is, the weights for the first-component block are
determined according to the ith weight derivation mode and the blending parameter. Then, the prediction value of the first-
component block is determined according to the weights for the first-component block and K prediction values of the first-
component block, and the cost corresponding to the ith weight derivation mode is determined according to the prediction
value of the first-component block and the reconstructed value of the first-component block. For the process of determining
the weights for the first-component block according to the ith weight derivation mode and the blending parameter, reference
can be made to the elaborations in the foregoing embodiments, which is not described again herein.
[1266] After selecting E weight derivation modes from the F weight derivation modes through the foregoing steps,
proceed to the following step S201-C21‑22.
[1267] S201-C21‑22, V prediction modes are selected from J prediction modes, where V is a positive integer and V ≤ J.
[1268] In embodiments of the disclosure, the manner for selecting V prediction modes from the J prediction modes is not
limited.
[1269] In some embodiments, V preset prediction modes are selected from the J prediction modes.
[1270] In some embodiments, for an ith prediction mode in the J prediction modes, at the encoding end, determine a cost
when predicting the first-component block by applying the ith prediction mode, where i is a positive integer and 1 ≤ i ≤ J; and
V prediction modes are selected from the J prediction modes according to the cost corresponding to the ith prediction
mode.
[1271] In embodiments of the disclosure, one weight derivation mode, K prediction modes, and the blending parameter
are used as one combination to calculate a cost. In this way, for the convenience of calculation, costs of J prediction modes
are calculated based on the given weight derivation mode, other given K‑1 prediction modes, and the given blending
parameter, i. e. each of the J prediction modes is combined with the given weight derivation mode, the given K‑1 prediction
modes, and the given blending parameter, so as to obtain J combinations; and a cost corresponding to each of the J
combinations is calculated, so as to obtain costs of the J prediction modes.
[1272] After the cost corresponding to the ith prediction mode in the J prediction modes is determined according to the
foregoing method, the V prediction modes are selected from the J prediction modes according to the cost corresponding to
the ith prediction mode.
[1273] The V prediction modes can be selected from the J prediction modes according to the cost corresponding to the ith
prediction mode in the following manners.
[1274] In a first manner, if a cost corresponding to the ith prediction mode is less than a fourth preset value, a prediction
mode(s) similar to the ith prediction mode is selected from the J prediction modes; and the V prediction modes are
determined according to the ith prediction mode and the prediction mode similar to the ith prediction mode.
[1275] In a second manner, if the cost corresponding to the ith prediction mode is greater than a fifth preset value, the ith
prediction mode and the prediction mode similar to the ith prediction mode are removed from the J prediction modes to
obtain at least one prediction mode after removal; and the V prediction modes are determined according to the at least one
prediction mode after removal.
[1276] After the E weight derivation modes are selected from the F weight derivation modes and the V prediction modes
are selected from the J prediction modes according to the foregoing steps, the following S201-C21‑23 is performed.
[1277] S201-C21‑23, O blending parameters are selected from the W blending parameters, where O is a positive integer
and O ≤ W.
[1278] In some embodiments, if O = W, the W blending parameters are determined as the O blending parameters.
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[1279] In some embodiments, if W > O, selection is performed on the W blending parameter to obtain O blending
parameters.
[1280] There are at least the following manners for performing selection on the W blending parameters to obtain the O
blending parameters.
[1281] Example 1, a cost of each of the W blending parameters is determined, and the first O blending parameters with
the minimum cost among the W blending parameters are selected.
[1282] Example 2, if the W blending parameters are not determined according to picture information of the current-
component block, in embodiments of the disclosure, the picture information of the current-component block can be
determined, and O blending parameters are determined from the W blending parameters according to the picture
information of the current-component block.
[1283] In some embodiments, if the picture information of the current-component block includes the definition of a
picture edge, then there are two examples for determining the O blending parameters from the W blending parameters
according to the picture information of the current-component block.
[1284] In an example, if the definition of the picture edge of the current-component block is less than a preset value, at
least one first-type blending parameter in the W blending parameters is determined as the O blending parameters.
[1285] In another example, if the definition of the picture edge of the current-component block is greater than or equal to
the preset value, at least one second-type blending parameter in the W blending parameters is determined as the O
blending parameters.
[1286] In some embodiments, the O blending parameters are selected from the W blending parameters according to the
size of the current-component block.
[1287] In a possible implementation, according to the size of the current-component block, a blending parameter(s)
greater than or equal to a third value among the W blending parameters is taken as the O blending parameters.
[1288] For example, if the size of the current-component block is less than a second preset threshold, a blending
parameter(s) whose value is the third value among the W blending parameters is used as one of the O blending
parameters.
[1289] For another example, if the size of the current-component block is greater than or equal to the second preset
threshold, a blending parameter(s) less than or equal to a fourth value among the W blending parameters is used as the O
blending parameters, where the fourth value is less than the third value.
[1290] In another possible implementation, according to the size of the current-component block, the O blending
parameters are determined to be at least one blending parameter falling within a certain value range among the W blending
parameters.
[1291] For example, if the size of the current-component block is less than the second preset threshold, the O blending
parameters are determined to be one or more blending parameters falling within a value range of the fourth blending
parameter among the W blending parameters.
[1292] For another example, if the size of the current-component block is greater than or equal to the second preset
threshold, the O blending parameters are determined to be one or more blending parameters falling within a value range of
a third blending parameter among the W blending parameters, where a minimum value of the value range of the third
blending parameter is less than a minimum value of the value range of the fourth blending parameter.
[1293] After the E weight derivation modes are selected from the F weight derivation modes, the V prediction modes are
selected from the J prediction modes, and the O blending parameters are selected from the W blending parameters, the
following step S201-C21‑24 is performed.
[1294] S201-C21‑24, the R second combinations are constructed according to the E weight derivation modes, the V
prediction modes, and the O blending parameters.
[1295] Specifically, one weight derivation mode is selected from the E weight derivation modes, K prediction modes are
selected from the V prediction modes, and one blending parameter is selected from the O blending parameters. The one
weight derivation mode, the K prediction modes, and the one blending parameter constitute one second combination. By
repeating this step, the R second combinations can be obtained.
[1296] It can be seen from the above that each second combination includes one weight derivation mode, K prediction
modes, and one blending parameter, that is, each second combination includes K+2 elements. In this way, when selecting
one element, limitation can be imposed on possible choices for the element in a combination when other elements in the
combination are fixed.
[1297] An implementation of the foregoing S201-C21‑2 will be described below, for example, selection is performed for
one prediction mode while the weight derivation mode, the blending parameter, and the other one prediction mode are
fixed.
[1298] In some embodiments, the above S101-C21‑2 includes the following. For an fth weight derivation mode in the F
weight derivation modes and an oth blending parameter in the O blending parameters, determine a cost when predicting
the first-component block by using the ith weight derivation mode, the oth blending parameter, and a jth prediction mode in
the J prediction modes, wherein f is a positive integer and f≤ F, o is a positive integer and o≤ O, and j is a positive integer and
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j ≤ J. If a cost corresponding to a combination of the fth weight derivation mode, the oth blending parameter, and the jth
prediction mode is greater than a sixth preset value, the jth prediction mode and a prediction mode similar to the jth
prediction mode are removed from the J predictions mode, to obtain at least one prediction mode after removal. The R
second combinations are constructed according to the fth weight derivation mode, the oth blending parameter, and at least
one prediction mode after removal.
[1299] In embodiments, when the weight derivation mode, the blending parameter, and one prediction mode are fixed,
selection is performed for the other one prediction mode. For example, in a certain weight derivation mode and a certain
blending parameter, if a small cost cannot be obtained when using a certain intra prediction mode as a first prediction
mode, then skip trying to use an intra prediction mode similar to such intra prediction mode as the first prediction mode
regarding the weight derivation mode and the blending parameter.
[1300] According to the foregoing steps, a final set of prediction modes after removal corresponding to each of the F
weight derivation modes and the blending parameter can be determined. In this way, the R second combinations are
constructed according to the F weight derivation modes and the final set of prediction modes after removal corresponding
to each of the F weight derivation modes.
[1301] It should be noted that, the foregoing embodiments provide a manner for selecting a prediction mode in the form
of combination. Optionally, for any one of the weight derivation mode and the blending parameter, selection can be
performed in the form of combination, so as to construct the R second combinations.
[1302] After the R second combinations are determined according to the foregoing method, for any one of the R second
combinations, prediction is performed on the first-component block by using a weight derivation mode, K prediction
modes, and a blending parameter in the second combination, so as to obtain a prediction value of the first-component
block corresponding to the second combination.
[1303] Then, the cost of the second combination is determined according to the prediction value of the first-component
block and the reconstructed value of the first-component block, and a candidate combination list is constructed according
to the cost of each of the R second combinations.
[1304] In this way, at the encoding end, the first combination is determined from the constructed candidate combination
list.
[1305] For example, one candidate combination in the candidate combination list is determined as the first combination.
[1306] For another example, a candidate combination with the minimum cost in the candidate combination list is
determined as the first combination.
[1307] After the first combination is determined according to the foregoing method, S202 is performed.
[1308] In the foregoing case 2, the implementation of S201 is described by taking the first combination including the first
weight derivation mode, the K first prediction modes, and the second blending parameter as an example.
[1309] Case 3: the first combination includes the first weight derivation mode and the K first prediction modes, where the
first weight derivation mode includes a third blending parameter, and the third blending parameter is used for determining a
weight.
[1310] In the above case 3, the first weight derivation mode can be understood as a dataset, where the dataset includes
multiple parameters, for example, includes the third blending parameter, and the multiple parameters are used together for
determining the weight.
[1311] In such case 3, for S201, the first combination is determined according to the following steps.
[1312] S201-E, a candidate combination list is determined, where the candidate combination list includes at least one
candidate combination, and any one of the at least one candidate combination includes one weight derivation mode and K
prediction modes, and the weight derivation mode includes one blending parameter.
[1313] S201-F, the first combination is determined according to the candidate combination list.
[1314] Exemplarily, the candidate combination list is illustrated in Table 9.
[1315] In embodiments of the disclosure, there is no limitation on the manner for determining the candidate combination
list at the encoding end.
[1316] In some embodiments, the candidate combination list already exists.
[1317] In some embodiments, the candidate combination list is constructed at the encoding end.
[1318] In embodiments of the disclosure, there is no limitation on the manner for constructing the candidate combination
list at the encoding end.
[1319] In some embodiments, the candidate combination list is constructed at the encoding end through the following
steps S201-E1 and S201-E2.
[1320] S201-E1, the first-component block corresponding to the current-component block is determined.
[1321] S201-E2, the candidate combination list is constructed based on the first-component block.
[1322] For the implementation of S201-E1, reference can be made to the elaborations of S201-A1, which will not be
described again herein.
[1323] In some embodiments, S201-E2 includes the following steps S201-E21 to S201-E23.
[1324] S201-E21, R second combinations are determined, where any one of the R second combinations includes one
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weight derivation mode and K prediction modes; weight derivation modes and K prediction modes in any two of the R
second combinations are not completely the same; and R is a positive integer and R > 1.
[1325] S201-E22, for any one of the R second combinations, determine a cost corresponding to the second combination
when predicting the first-component block by using a weight derivation mode and K prediction modes in the second
combination.
[1326] S201-E23, the candidate combination list is constructed according to a cost corresponding to each of the R
second combinations.
[1327] In embodiments, at the encoding end, when constructing the candidate combination list, R second combinations
are firstly determined. There is no limitation on the quantity of the R second combinations in the disclosure, which can be,
for example, 8, 16, 32, and the like. Each of the R second combinations includes one weight derivation mode and K
prediction modes, and the weight derivation mode includes one blending parameter. Weight derivation modes and K
prediction modes in any two of the R second combinations are not completely the same. Then, for each of the R second
combinations, determine a cost corresponding to the second combination when predicting the first-component block
corresponding to the current-component block by using a weight derivation mode and K prediction modes in the second
combination. Finally, the candidate combination list is constructed according to the cost corresponding to each of the R
second combinations.
[1328] In some embodiments, for S201-E22, there are at least the following manners for determining the cost
corresponding to the second combination when predicting the first-component block by using the weight derivation
mode and the K prediction modes in the second combination.
[1329] Manner 1, S201-E22 includes the following S201-E22‑11 to S201-E22‑14.
[1330] S201-E22‑11, weights for the first-component block are determined according to the weight derivation mode in
the second combination.
[1331] S201-E22‑12, the first-component block is predicted according to the K prediction modes in the second
combination, to obtain K prediction values of the first-component block.
[1332] S201-E22‑13, the K prediction values of the first-component block are weighted according to the weights for the
first-component block, to obtain a prediction value of the first-component block corresponding to the second combination.
[1333] S201-E22‑14, the cost corresponding to the second combination is determined according to the prediction value
of the first-component block corresponding to the second combination and the reconstructed value of the first-component
block.
[1334] In embodiments of the disclosure, the process of determining the cost corresponding to each of the R second
combinations is the same. For ease of illustration, one of the R second combinations is taken as an example for illustration
herein.
[1335] In embodiments of the disclosure, the second combination includes one weight derivation mode and K prediction
modes. When predicting the first-component block by using the second combination, exemplarily, at the encoding end, the
weights for the first-component block can be determined according to the weight derivation mode in the second
combination; the first-component block is predicted according to the K prediction modes in the second combination,
to obtain K prediction values of the first-component block; and the K prediction values of the first-component block are
weighted according to the weights for the first-component block, to obtain the prediction value of the first-component block
corresponding to the second combination. Then, the cost corresponding to the second combination is determined
according to the prediction value of the first-component block corresponding to the second combination and the
reconstructed value of the first-component block.
[1336] In embodiments of the disclosure, there is no limitation on the manner for determining the weights for the first-
component block according to the weight derivation mode in the second combination in S201-E22‑11. For example, the
weight derivation mode in the second combination includes a blending parameter, and therefore, the weights for the first-
component block can be determined according to the blending parameter.
[1337] Manner 2, S201-E22 includes the following S201-E22‑21 to S201-E22‑23.
[1338] S201-E22‑21, determine prediction values of the first-component block corresponding to the K prediction modes
in the second combination according to the weight derivation mode in the second combination.
[1339] S201-E22‑22, determine costs corresponding to the K prediction modes in the second combination according to
the prediction values of the first-component block corresponding to the K prediction modes in the second combination and
the reconstructed value of the first-component block.
[1340] S201-E22‑23, determine the cost corresponding to the second combination according to the costs correspond-
ing to the K prediction modes in the second combination. For example, the sum of the costs corresponding to the K
prediction modes in the second combination is determined as the cost corresponding to the second combination.
[1341] The manner for constructing the candidate combination list according to the cost corresponding to each of the R
second combinations in S201-E23 include, but are not limited to, the following manners.
[1342] Example 1: the R second combinations are sorted according to the cost corresponding to each of the R second
combinations, and the sorted R second combinations are determined as the candidate combination list.
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[1343] The candidate combination list generated in this Example 1 includes R candidate combinations.
[1344] Optionally, the R candidate combinations in the candidate combination list are sorted in an ascending order
according to the cost, that is, costs corresponding to the R candidate combinations in the candidate combination list
increase sequentially in order of sorting.
[1345] The R second combinations can be sorted according to the cost corresponding to each of the R second
combinations as follows. The R second combinations are sorted in ascending order of costs.
[1346] Example 2, according to the cost corresponding to the second combination, B second combinations are selected
from the R second combinations, and a list consisting of the B second combinations is determined as the candidate
combination list.
[1347] Optionally, the B second combinations are the first B second combinations with the minimum cost among the R
second combinations.
[1348] Optionally, the B candidate combinations in the candidate combination list are sorted in an ascending order
according to the cost, that is, costs corresponding to the B candidate combinations in the candidate combination list
increase sequentially in order of sorting.
[1349] The process of determining the R second combinations in S201-E21 is described below.
[1350] In some embodiments, the R second combinations are pre-set. In this case, for each of the R preset second
combinations, the first-component block corresponding to the current-component block is predicted by using the second
combinations, to obtain a prediction value of the first-component block corresponding to the second combination; then a
cost corresponding to the second combination is determined according to the prediction value of the first-component block
corresponding to the second combination and the reconstructed value of the first-component block; the R second
combinations are sorted according to the cost corresponding to each second combination; and the sorted R second
combinations are taken as the candidate combination list, or B second combinations with the minimum cost are selected
from the sorted R second combinations, to construct the candidate combination list.
[1351] In some embodiments, S201-E21 includes the following steps.
[1352] S101-E21‑1, C weight derivation modes and D prediction modes are determined, wherein C is a positive integer,
and D is a positive integer and D ≥ K.
[1353] S101-E21‑2, the R second combinations are constructed according to the C weight derivation modes and the D
prediction modes, where any one of the R second combinations includes one of the C weight derivation modes and K
prediction modes in the D prediction modes.
[1354] In embodiments, at the encoding end, the C weight derivation modes and the D prediction modes are firstly
determined, and then the R second combinations are constructed according to the C weight derivation modes and D
prediction modes determined.
[1355] There is no limitation on the quantities of the C weight derivation modes and the D prediction modes in
embodiments of the disclosure.
[1356] In this case, the implementation of determining the D prediction modes in S201-E21‑1 includes, but is not limited
to, the following manners.
[1357] Manner 1: the D prediction modes are preset prediction modes.
[1358] Manner 2: at least one of a candidate prediction mode list of the current-component block, alternative prediction
mode lists corresponding to the K first prediction modes, a prediction mode(s) corresponding to the weight derivation
mode, or a preset mode is determined. The D prediction modes are determined according to at least one of the candidate
prediction mode list, the alternative prediction mode lists corresponding to the K first predictionmodes, the prediction mode
corresponding to the weight derivation mode, or the preset mode.
[1359] The manner for determining a third candidate prediction mode list of the current-component block includes at
least the following several examples.
[1360] Example 1, the third candidate prediction mode list is determined according to a prediction mode applied to at
least one neighbouring block of the current-component block.
[1361] Example 2, if the third candidate prediction mode list does not include the preset mode, a preset mode
corresponding to the current-component block is determined, and the preset mode is added to the third candidate
prediction mode list.
[1362] In an example, the preset mode is several preset prediction modes.
[1363] In another example, a picture type corresponding to the current-component block is determined, and the preset
mode is determined according to the picture type corresponding to the current-component block.
[1364] For example, if the picture type corresponding to the current-component block is a B type or a P type, the preset
mode includes at least one of DC, a horizontal mode, a vertical mode, or an angular mode.
[1365] Example 3, the picture type corresponding to the current-component block is determined, and the third candidate
prediction mode list is determined according to the picture type corresponding to the current-component block. For
example, if the picture type corresponding to the current-component block is a B type or a P type, at least one of the DC, the
horizontal mode, the vertical mode, or some other angular modes can be added to the third candidate prediction mode list.
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For another example, if the picture type corresponding to the current-component block is an I type, at least one of the DC,
the horizontal mode, or the vertical mode can be added to the third candidate prediction mode list.
[1366] Example 4, at least one of a second prediction mode, a third prediction mode, a fourth prediction mode, or a fifth
prediction mode is determined. The second prediction mode is applied to at least one of a first-component block, a second-
component block, or a third-component block (for example, a chroma block and/or a luma block) which is at a preset
location. The third prediction mode is applied to at least one a first-component block, a second-component block, or a third-
component block (for example, a luma block and/or a chroma block) which has been encoded and neighbours the current-
component block. The fourth prediction mode is applied to a first-component block (for example, a luma block)
corresponding to an internal preset region of the current-component block. The fifth prediction mode is related to the
first-component block corresponding to the current-component block. Then the candidate prediction mode list of the
current-component block is determined according to at least one of the second prediction mode, the third prediction mode,
the fourth prediction mode, or the fifth prediction mode.
[1367] In embodiments of the disclosure, for the implementation of determining the D prediction modes, reference can
be made to the elaborations of determining the Q prediction modes in the foregoing S101-A21‑1, which is not described
herein again. In some embodiments, D = Q.
[1368] The process of determining the C weight derivation modes in S201-E21‑1 is described below.
[1369] In some embodiments, the C weight derivation modes are pre-set.
[1370] In some embodiments, the C weight derivation modes are selected from multiple preset weight derivation modes,
for example, selection is performed according to information such as the size of the current-component block and/or the
picture type corresponding to the current-component block, so as to obtain the C weight derivation modes. Optionally, C
weight derivation modes with the minimum cost can be selected from the multiple preset weight derivation modes
according to costs.
[1371] In some embodiments, X blending parameters are determined, and C weight derivation modes are determined
based on the X blending parameters. The magnitude relationship between X and C is not limited in embodiments of the
disclosure.
[1372] In embodiments of the disclosure, since each of the C weight derivation modes includes one blending parameter,
the C weight derivation modes can be determined according to the X blending parameters. For example, if the weight
derivation mode includes other parameters besides the blending parameter, blending parameters in at least two of the C
weight derivation modes may be the same or different. Then the C weight derivation modes can be determined according
to the X blending parameters. For example, determine a cost corresponding to each of the multiple different weight
derivation modes formed by the X blending parameters when using the multiple different weight derivation modes, and
thus C weight derivation modes with the minimum cost are selected.
[1373] The manner for determining the X blending parameters is not limited in embodiments of the disclosure.
[1374] In some embodiments, the X blending parameters are preset blending parameters, for example, 1/4, 1/2, 1, 2, 4,
and the like.
[1375] In someembodiments, the X blending parameters are determinedaccording to the size of the current-component
block.
[1376] For example, if the size of the current-component block is less than a third preset threshold, a blending
parameter(s) greater than or equal to a fifth value among the at least one preset blending parameter is used as the X
blending parameters.
[1377] For another example, if the size of the current-component block is greater than or equal to the third preset
threshold, a blending parameter(s) less than or equal to a sixth value among the at least one blending parameter is used as
the X blending parameters, where the sixth value is less than the fifth value.
[1378] For another example, if the size of the current-component block is greater than or equal to the third preset
threshold, a blending parameter(s) less than or equal to a sixth value among the at least one blending parameter is used as
the X blending parameters, where the sixth value is less than the fifth value.
[1379] For another example, if the size of the current-component block is less than the third preset threshold, the X
blending parameters are determined to be one or more of the at least one preset blending parameter which fall within a
value range of a fifth blending parameter.
[1380] For another example, if the size of the current-component block is greater than or equal to the third preset
threshold, the X blending parameter are determined to be one or more of the at least one blending parameter which fall
within a value range of a sixth blending parameter, where the minimum value of the value range of the sixth blending
parameter is less than the minimum value of the value range of the fifth blending parameter.
[1381] In some embodiments, picture information of the current-component block is determined; and the X blending
parameters are determined according to the picture information of the current-component block.
[1382] Example 1, if the definition of the picture edge of the current-component block is less than a preset value, at least
one third-type blending parameter in Y preset blending parameters is determined as the X blending parameters, where Y is
a positive integer and Y>X.
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[1383] The third-type blending parameter can be understood as a blending parameter capable of forming a wide
blending area, for example, 1/4, 1/2, or the like.
[1384] Example 2, if the definition of the picture edge of the current-component block is greater than or equal to the
preset value, at least one fourth-type blending parameter in the Y blending parameters is determined as the X blending
parameters, where the fourth-type blending parameter is greater than the third-type blending parameter.
[1385] The fourth-type blending parameter can be understood as a blending parameter capable of forming a narrow
blending area, such as 2 or 4.
[1386] At the encoding end, after the D prediction modes, the C weight derivation modes, and the W blending
parameters are determined according to the foregoing steps, R different second combinations are constructed according
to the D prediction modes and the C weight derivation modes. Then, a candidate combination list is determined according
to the R second combinations, and then the first weight derivation mode and the K first prediction modes are determined
from the candidate combination list.
[1387] In some embodiments, in order to further accelerate construction of the candidate combination list, at the
encoding end, selection is performed on the foregoing determined D prediction modes and C weight derivation modes. In
this case, for S201-E21‑2, the R second combinations are constructed according to the determined C weight derivation
modes and D prediction modes according to the following steps S201-E21‑21 to S201-E21‑23.
[1388] S201-E21‑21, C1 weight derivation modes are selected from the C weight derivation modes, where C1 is a
positive integer and C1 ≤ C.
[1389] For the implementation of the foregoing S201-E21‑21, reference can be made to the illustration of the foregoing
S101-A11‑21, which is not described again herein.
[1390] At the encoding end, after the C1 weight derivation modes are selected from the C weight derivation modes
according to the foregoing steps, the following step S201-E21‑22 is performed.
[1391] S201-E21‑22, D1 prediction modes are selected from the D prediction modes, where D1 is a positive integer and
D1 ≤ D.
[1392] For the implementation of the foregoing S201-E21‑22, reference can be made to the illustration of the foregoing
S101-A11‑22, which is not described again herein.
[1393] After the C1 weight derivation modes are selected from the C weight derivation modes and the D1 prediction
modes are selected from the D prediction modes according to the foregoing steps, S201-E21‑23 is performed.
[1394] S201-E21‑23, the R second combinations are constructed according to the C1 weight derivation modes and the
D1 prediction modes.
[1395] For the implementation of the foregoing S201-E21‑23, reference can be made to the illustration of the foregoing
S101-A11‑23, which is not described again herein.
[1396] After the R second combinations are determined according to the foregoing method, a cost of each of the R
second combinations can be determined.
[1397] Then, the candidate combination list is constructed according to the cost of each of the R second combinations.
[1398] For example, the R second combinations are sorted in an ascending order according to the cost of the second
combination, and the sorted R second combinations are determined as the candidate combination list.
[1399] For another example, according to the cost of the second combination, B second combinations with the minimum
cost are selected from the R second combinations to construct the candidate combination list.
[1400] According to the described method, the candidate combination list is determined, and candidate combinations in
the candidate combination list are sorted in an ascending order according to costs. Exemplarily, the candidate combination
list is illustrated in the above Table 9.
[1401] In this way, at the encoding end, the first combination is determined from the constructed candidate combination
list.
[1402] For example, any candidate combination in the candidate combination list is determined as the first combination.
[1403] For another example, a candidate combination with the minimum cost in the candidate combination list is
determined as the first combination.
[1404] After the first combination is determined according to the foregoing method, the following S202 is performed.
[1405] In embodiments of the disclosure, at the encoding end, after the first combination is determined according to case
1, case 2, and case 3, the following step S202 is performed.
[1406] S202, the current-component block is predicted according to the first weight derivation mode and the K first
prediction modes, to obtain the prediction value of the current-component block.
[1407] It can be seen from S201 that, in embodiments of the disclosure, the first combination differs in contents. For
example, in case 1, the first combination includes the first weight derivation mode and the K first prediction modes, but does
not include a blending parameter. In case 2, the first combination includes the first weight derivation mode, the K first
prediction modes, and the second blending parameter. In embodiments of the disclosure, with regard to different contents
in the first combination, methods for determining the prediction value of the current-component block are different
accordingly. In case 3, the first combination includes the first weight derivation mode and the K first prediction modes,
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where the firstweight derivationmode includes the third blending parameter. In embodiments of the disclosure, the method
for determining the prediction value of the current-component block varies with contents in the first combination.
[1408] Case 1: if the first combination includes the first weight derivation mode and the K first prediction modes, but does
not include a blending parameter, the calculation process in S202 includes the following two sub-cases.
[1409] Case 11: weights of prediction values of the current-component block are determined according to the first weight
derivation mode. The current-component block is predicted according to the K first prediction modes to obtain K prediction
values of the current-component block. The K prediction values of the current-component block are weighted by using the
weights of the prediction values of the current-component block to obtain the prediction value of the current-component
block. For the process of deriving the weights of the prediction values of the current-component block according to the first
weight derivation mode, reference can be made to the process of deriving the weights of the prediction values of the current
block in the foregoing embodiments, which is not described again herein.
[1410] In the above case 11, the influence of a blending parameter on the weights is not taken into consideration when
determining the weights of the prediction values of the current-component block.
[1411] In some embodiments, if the first combination includes the first weight derivation mode and the K first prediction
modes, but does not include a blending parameter, the method further includes the following case 22.
[1412] Case 22, although the first combination does not include a blending parameter, the influence of the blending
parameter is taken into consideration when determining the prediction value of the current-component block. In this case,
step S202 includes the following steps S202-A1 and S202-A2.
[1413] S202-A1, a first blending parameter is determined.
[1414] S202-A2, the current-component block is predicted according to the first blending parameter, the first weight
derivation mode, and the K first prediction modes, to obtain the prediction value of the current-component block.
[1415] The implementation of S202-A2 is not limited in embodiments of the disclosure. For example, prediction is
performed on the current-component block according to the first weight derivation mode and the K first prediction modes to
obtain a prediction value, and then the prediction value of the current-component block is determined according to the first
blending parameter and the prediction value.
[1416] In some embodiments, S202-A2 includes the following steps.
[1417] S202-A21, weights of prediction values are determined according to the first blending parameter and the first
weight derivation mode.
[1418] S202-A22, prediction is performed on the current-component block according to the K first prediction modes, to
obtain K prediction values.
[1419] S202-A23, the K prediction values are weighted according to the weights of the prediction values, to obtain the
prediction value of the current-component block.
[1420] There is no limitation on the execution order between S202-A22 and S202-A21, that is, S202-A22 can be
executed before S202-A21, or can be executed after S202-A21, or can be executed in parallel with S202-A21.
[1421] In the above case 1, if the first combination includes the first weight derivation mode and the K first prediction
modes but does not include a blending parameter, the first blending parameter is determined, and the weights of the
prediction values are determined according to the first blending parameter and the first weight derivation mode. Then, the
current-component block is predicted according to the K first prediction modes, so as to obtain the K prediction values of
the current-component block. Then, the K prediction values of the current-component block are weighted by using the
weights of the prediction values, so as to obtain the prediction value of the current-component block.
[1422] In some embodiments, one blending parameter in multiple preset blending parameters is determined as the first
blending parameter.
[1423] In some embodiments, a candidate blending parameter list is determined, where the candidate blending
parameter list includes multiple candidate blending parameters, and one candidate blending parameter in the candidate
blending parameter list is determined as the first blending parameter.
[1424] In some embodiments, for a candidate blending parameter in the candidate blending parameter list, a cost
corresponding to the candidate blending parameter is determined. According to a cost corresponding to each candidate
blending parameter in the candidate blending parameter list, a candidate blending parameter is selected from the
candidate blending parameter list and taken as the first blending parameter.
[1425] In some embodiments, the cost corresponding to the candidate blending parameter is determined as follows.
Weights for the first-component block are determined according to the candidate blending parameter and the first weight
derivation mode. The first-component block is predicted according to the K first prediction modes, so as to obtain K
prediction values of the first-component block. The K prediction values of the first-component block are weighted
according to the weights for the first-component block, so as to obtain a prediction value of the first-component block.
The cost corresponding to the candidate blending parameter is determined according to the prediction value of the first-
component block and the reconstructed value of the first-component block.
[1426] In some embodiments, the weights for the first-component block are determined according to the candidate
blending parameter and the first weight derivation mode as follows. A weight for the first-component block is determined
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according to the first weight derivation mode. The weight for the first-component block is adjusted by using the candidate
blending parameter, so as to obtain the weights for the first-component block.
[1427] In some embodiments, a candidate blending parameter is selected from the candidate blending parameter list
and taken as the first blending parameter according to the cost corresponding to each candidate blending parameter in the
candidate blending parameter list as follows. A candidate blending parameter with the minimum cost in the candidate
blending parameter list is determined as the first blending parameter.
[1428] In some embodiments, after the first blending parameter is determined according to the above method, a second
index is signalled into a bitstream, where the second index indicates the first blending parameter, so that the first blending
parameter can be determined quickly at the decoding end.
[1429] In some embodiments, at the encoding end, the first blending parameter can also be determined in the following
manner 2.
[1430] Manner 2: the first blending parameter is determined according to steps S202-A11 and S202-A12 below.
[1431] S202-A11, G alternative blending parameters are determined, where G is a positive integer.
[1432] S202-A12, the first blending parameter is determined from the G alternative blending parameters.
[1433] The manner for determining the G alternative blending parameters at the encoding end is not limited in
embodiments of the disclosure.
[1434] In a possible implementation, the G alternative blending parameters are pre-set, that is, it is agreed between the
decoding end and the encoding end that several preset blending parameters are determined as the G alternative blending
parameters.
[1435] In another possible implementation, the G alternative blending parameters are determined according to the size
of the current-component block.
[1436] Exemplarily, the block size can be represented by the length, the width, or the number of samples in the block.
[1437] In another possible implementation, picture information of the current-component block is determined; and the G
alternative blending parameters are determined from the multiple preset alternative blending parameters according to the
picture information of the current-component block.
[1438] Exemplarily, if the picture information includes the definition of a picture edge, there are the following two
manners for determining the G alternative blending parameters from the multiple preset alternative blending parameters
according to the picture information of the current-component block.
[1439] In a first manner, if the definition of the picture edge of the current-component block is less than a preset value, at
least one first alternative blending parameter, for example, 1/4, 1/2, among the multiple preset alternative blending
parameters is determined as the G alternative blending parameters.
[1440] In a second manner, if the definition of the picture edge of the current-component block is greater than or equal to
the preset value, at least one second alternative blending parameter, such as 2 and 4, among the multiple preset
alternative blending parameters is determined as the G alternative blending parameters, where the second alternative
blending parameter is greater than the first alternative blending parameter.
[1441] At the encoding end, after the G alternative blending parameters are determined, the first blending parameter is
determined from the G alternative blending parameters.
[1442] The manner for determining the first blending parameter from the G alternative blending parameters is not limited
in embodiment of the disclosure.
[1443] In some embodiments, any one of the G alternative blending parameters is determined as the first blending
parameter.
[1444] In some embodiments, the first blending parameter is determined from the G alternative blending parameters
according to the following steps S202-A121 and S202-A122.
[1445] S202-A121, for a gth alternative blending parameter in the G alternative blending parameters, a cost corre-
sponding to the gth alternative blending parameter is determined, where g is a positive integer and 1 ≤ g ≤ G.
[1446] S202-A122, the first blending parameter is determined from the G alternative blending parameters according to
costs corresponding to the G alternative blending parameters.
[1447] In embodiments, a cost corresponding to each of the G alternative blending parameters is determined, and then
the first blending parameter is determined from the G alternative blending parameters according to the cost.
[1448] In embodiments of the disclosure, the manner for determining the cost corresponding to each of the G alternative
blending parameters is the same. For ease of illustration, the gth alternative blending parameter is taken as an example for
illustration.
[1449] The manner for determining the cost corresponding to the gth alternative blending parameter is not limited in
embodiments of the disclosure.
[1450] In another possible implementation, the first weight derivation mode, the gth alternative blending parameter, and
the K first prediction modes are used as one combination, and a cost when predicting the first-component block by using
the combination is determined. Exemplarily, S202-A121 include the following steps.
[1451] S202-A1211, weights for the first-component block corresponding to the current-component block are deter-
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mined according to the first weight derivation mode and the gth alternative blending parameter.
[1452] S202-A1212, the first-component block is predicted according to the K first prediction modes, to obtain K
prediction values of the first-component block.
[1453] S202-A1213, the K prediction values of the first-component block are weighted according to the weights for the
first-component block, to obtain a prediction value of the first-component block.
[1454] S202-A1214, the cost corresponding to the gth alternative blending parameter is determined according to the
prediction value of the first-component block.
[1455] For the process of determining the weights for the first-component block corresponding to the current-component
block according to the first weight derivation mode and the gth alternative blending parameter in S202-A1211, reference
can be made to the elaborations of the foregoing embodiments.
[1456] For example, a first weight corresponding to the first-component block is determined according to the first weight
derivation mode and the first-component block; the first weight is adjusted by using the gth alternative blending parameter,
so as to obtain an adjusted first weight; the weights for the first-component block are determined according to the adjusted
first weight.
[1457] According to the foregoing method, the cost corresponding to each of the G alternative blending parameters can
be determined, and then the first blending parameter is determined from the G alternative blending parameters according
to the cost.
[1458] For example, an alternative blending parameter with the minimum cost among the G alternative blending
parameters is determined as the first blending parameter.
[1459] In some embodiments, the first blending parameter is determined according to the size of the current-component
block.
[1460] It can be seen from the above that, there is a certain correlation between the blending parameter and the block
size, and therefore, in embodiments of the disclosure, the first blending parameter can also be determined according to the
size of the current-component block.
[1461] In a possible implementation, a fixed blending parameter is determined as the first blending parameter according
to the size of the current-component block.
[1462] For example, if the size of the current-component block is less than a first preset threshold, the first blending
parameter is determined to be a first value.
[1463] For another example, if the size of the current-component block is greater than or equal to the first preset
threshold, the first blending parameter is determined to be a second value, where the second value is less than the first
value.
[1464] In another possible implementation, a value range of the first blending parameter is determined according to the
size of the current-component block, and then the first blending parameter is determined to be a value within the value
range.
[1465] For example, if the size of the current-component block is less than a first preset threshold, it is determined that
the first blending parameter falls within the value range of the first blending parameter. For example, the first blending
parameter is any one blending parameter, such as a minimum blending parameter, a maximum blending parameter, or an
intermediate blending parameter, within the value range of the first blending parameter. For another example, the first
blending parameter is a blending parameter with the minimum cost within the value range of the first blending parameter.
For the method for determining a cost of a blending parameter, reference can be made to the illustration in other
embodiments of the disclosure, which is not described again herein.
[1466] For another example, if the size of the current-component block is greater than or equal to the first preset
threshold, it is determined that the first blending parameter falls within a value range of a second blending parameter. For
example, the first blending parameter is any one blending parameter, such as a minimum blending parameter, a maximum
blending parameter, or an intermediate blending parameter, within the value range of the second blending parameter. For
another example, the first blending parameter is a blending parameter with the minimum cost within the value range of the
second blending parameter. The minimum value in the value range of the second blending parameter is less than the
minimum value in the value range of the first blending parameter, and the value range of the first blending parameter may or
may not overlap with the value range of the second blending parameter, which is not limited in embodiments of the
disclosure.
[1467] In the above case 1, after the first blending parameter is determined according to the foregoing steps, the
foregoing step S202-A21 is performed to determine the weights of the prediction values according to the first blending
parameter and the first weight derivation mode.
[1468] In embodiments of the disclosure, the manner for determining the weights of the prediction values according to
the first blending parameter and the first weight derivation mode at least includes the manners described in following
examples.
[1469] Example 1, when deriving the weights of the prediction values by using the first weight derivation mode, multiple
intermediate variables need to be determined, and one or some of the multiple intermediate variables can be adjusted by
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using the first blending parameter. Then the weights of the prediction values are derived by using the adjusted variables.
[1470] Example 2, a second weight corresponding to the current-component block is determined according to the first
weight derivation mode and the current-component block. The second weight is adjusted by using the first blending
parameter to obtain an adjusted second weight. The weights of the prediction values are determined according to the
adjusted second weight.
[1471] Then, prediction is performed on the current-component block according to the K first prediction modes, so as to
obtain K prediction values; and the K prediction values are weighted according to the weights of the prediction values, so as
to obtain the prediction value of the current-component block.
[1472] The above has introduced the process of determining the prediction value of the current-component block
corresponding to case 1 in which the first combination includes the first weight derivation mode and the K first prediction
modes but does not include a blending parameter.
[1473] The following will introduce the process of determining the prediction value of the current-component block
corresponding to case 2.
[1474] In case 2, if the first combination includes the first weight derivation mode, the K first prediction modes, and the
second blending parameter, the foregoing step S202 includes the following. The current-component block is predicted
according to the second blending parameter, the first weight derivation mode, and the K first prediction modes, to obtain the
prediction value of the current-component block.
[1475] In embodiments of the disclosure, there is no limitation on the manner for predicting the current-component block
according to the second blending parameter, the first weight derivation mode, and the K first prediction modes to obtain the
prediction value of the current-component block. For example, prediction is performed on the current-component block
according to the first weight derivation mode and the K first prediction modes, to obtain a prediction value, and then the
prediction value of the current-component block is determined according to the second blending parameter and the
prediction value.
[1476] In some embodiments, the prediction value of the current-component block can be determined through the
following steps S202-B1 to S202-B4.
[1477] S202-B1, weights of prediction values are determined according to the first weight derivation mode and the
second blending parameter.
[1478] S202-B2, K prediction values are determined according to the K first prediction modes.
[1479] S202-B3, prediction is performed on the current-component block according to the K first prediction modes, to
obtain K prediction values.
[1480] S202-B4, the K prediction values are weighted according to weights of the K prediction values, to obtain the
prediction value of the current-component block.
[1481] There is no limitation on the execution order between S202-B1 and S202-B2, that is, S202-B1 can be performed
before S202-B2, or can be performed after S202-B2, or can be performed in parallel with S202-B2.
[1482] In the above case 2, if the first combination includes the first weight derivation mode, the K first prediction modes,
and the second blending parameter, at the encoding end, the weights of the prediction values are determined according to
the second blending parameter and the first weight derivation mode. The current-component block is predicted according
to the K first prediction modes, so as to obtain K prediction values of the current-component block. Then, the K prediction
values of the current-component block are weighted by using the weights of the prediction values, so as to obtain the
prediction value of the current-component block.
[1483] In embodiments of the disclosure, the manner for determining the weights of the prediction values according to
the second blending parameter and the first weight derivation mode includes at least the manners described in the
examples below.
[1484] Example 1, when deriving the weights of the prediction values by using the first weight derivation mode, multiple
intermediate variables need to be determined, and one or some of the multiple intermediate variables can be adjusted by
using the second blending parameter. Then the weights of the prediction values are derived by using the adjusted
variables.
[1485] Example 2, a fourth weight corresponding to the current-component block is determined according to the first
weight derivation mode and the current-component block. The fourth weight is adjusted by using the second blending
parameter to obtain an adjusted fourth weight. The weights of the prediction values are determined according to the
adjusted fourth weight.
[1486] According to the foregoing method, the weights of the prediction values can be determined according to the
second blending parameter and the first weight derivation mode.
[1487] Then, prediction is performed on the current-component block according to the K first prediction modes, so as to
obtain K prediction values; and the K prediction values are weighted according to the weights of the prediction values, so as
to obtain the prediction value of the current-component block.
[1488] The above has introduced the process of determining the prediction value of the current-component block
corresponding to case 2 in which the first combination includes the first weight derivation mode, the K first prediction
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modes, and one blending parameter.
[1489] The following describes the process of determining the prediction value of the current-component block
corresponding to case 3.
[1490] In case 3, if the first combination includes the first weight derivation mode and the K first prediction modes, and the
first weight derivation mode includes the third blending parameter, the foregoing S202 includes the following. The current-
component block is predicted according to the third blending parameter and the K first prediction modes, to obtain the
prediction value of the current-component block.
[1491] In embodiments of the disclosure, there is no limitation on the implementation of predicting the current-
component block by using the third blending parameter and the K first prediction modes to obtain the prediction value
of the current-component block. For example, if the first weight derivation mode further includes other parameters,
prediction is performed on the current-component block according to other parameters in the first weight derivation mode
and the K first prediction modes, to obtain a prediction value; and then the prediction value of the current-component block
is determined according to the third blending parameter and the prediction value.
[1492] In some embodiments, the prediction value of the current-component block can be determined through the
following steps S202-C1 to S202-C4.
[1493] S202-C1, weights of prediction values are determined according to the first weight derivation mode.
[1494] S202-C2, K prediction values are determined according to the K first prediction modes.
[1495] S202-C3, prediction is performed on the current-component block according to the K first prediction modes, to
obtain K prediction values.
[1496] S202-C4, the K prediction values are weighted according to weights of the K prediction values, to obtain the
prediction value of the current-component block.
[1497] There is no limitation on the execution order between S202-C1 and S202-C2, that is, S202-C1 can be performed
before S202-C2, or can be performed after S202-C2, or can be performed in parallel with S202-C2.
[1498] In the above case 3, if the first combination includes the first weight derivation mode and the K first prediction
modes, at the encoding end, the weights of the prediction values are determined according to the first weight derivation
mode. The current-component block is predicted according to the K first prediction modes, so as to obtain K prediction
values of the current-component block. Then, the K prediction values of the current-component block are weighted by
using the weights of the prediction values, so as to obtain the prediction value of the current-component block.
[1499] In embodiments of the disclosure, there is no limitation on the manner for determining the weights of the
prediction values according to the first weight derivation mode. For example, an angle index, a distance index, and the third
blending parameter are determined according to the first weight derivation mode, and the weights of the prediction values
are determined according to the angle index, the distance index, the third blending parameter, and the size of a current-
component block.
[1500] Then, prediction is performed on the current-component block according to the K first prediction modes, so as to
obtain K prediction values; and the K prediction values are weighted according to the weights of the prediction values, so as
to obtain the prediction value of the current-component block.
[1501] In embodiments of the disclosure, the prediction value of the current-component block can be determined
according to any one of the foregoing case 1, case 2, and case 3.
[1502] Then, at the encoding end, a bitstream is obtained according to the prediction value of the current-component
block.
[1503] Specifically, after the prediction value of the current-component block is determined according to the foregoing
steps, a residual value of the current-component block is obtained according to the current-component block and the
prediction value of the current-component block, the residual value of the current-component block is transformed to
obtain a transformation coefficient, the transformation coefficient is quantized to obtain a quantization coefficient, and the
quantization coefficient is encoded to obtain the bitstream.
[1504] In some embodiments, the candidate combination list includes one candidate combination, and at the encoding
end, the candidate combination in the candidate combination list can be determined as the first combination. In this case, at
the encoding end, skip signalling the first index into the bitstream, where the first index indicates the first combination.
[1505] In some embodiments, the candidate combination list includes multiple candidate combinations. In order to
ensure consistency between the encoding and the decodign end, at the encoding end, the first combination is indicated to
the decoding end by means of the first index, i. e. at the encoding end, the first index is signalled into the bitstream. In this
way,at the decoding end, the first index is obtained by decoding the bitstream, then the first combination is determined from
the candidate combination list according to the first index, and then prediction is performed on the current-component
block by using the first weight derivation mode and the K first prediction modes in the first combination, so as to obtain the
prediction value of the current-component block.
[1506] In some embodiments, at the encoding end, at least one flag is determined, and whether to determine the first
combination is determined according to the at least one flag.
[1507] Optionally, the at least one flag includes at least one of: a sequence-level flag, a picture-level flag, a slice-level
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flag, a unit-level flag, or a block-level flag.
[1508] For example, the at least one flag includes a sequence-level flag, and the sequence-level flag indicates whether
the combination-based encoding technical solution provided in embodiments of the disclosure is enabled for a current
sequence.
[1509] In some embodiments, if the at least one flag includes a block-level flag, at the encoding end, if it is determined
that the size of the current-component block satisfies apreset condition, the block-level flag is determined. In embodiments
of the disclosure, no limitation is imposed on the preset condition above.
[1510] In some embodiments, the first combination is determined if it is determined that a first technology is not applied
for encoding of the current-component block.
[1511] In the video encoding method provided in embodiments of the disclosure, at the encoding end, the first
combination is determined, where the first combination includes the first weight derivation mode and the K first prediction
modes, and K is a positive integer and K > 1; the current-component block is predicted according to the first weight
derivation mode and the K first prediction modes, to obtain the prediction value of the current-component block; and the
bitstream is obtained according to the prediction value of the current-component block. In the disclosure, the first weight
derivation mode and the K first prediction modes are taken as a combination, so that the first weight derivation mode and
the K first prediction modes are indicated in the form of combination. In this way, there is no need to transmit separately
syntax corresponding to the K first prediction modes and syntax corresponding to the first weight derivation mode in the
bitstream, which can save codewords, thereby improving encoding efficiency. In addition, in embodiments of the
disclosure, even if the current-component block corresponds to multiple first-component CUs and prediction modes
for the multiple first-component CUs are not completely the same, the first weight derivation mode and the K first prediction
modes in the first combination can still be determined accurately, thereby realizing accurate prediction of the current-
component block by using the first weight derivation mode and the K first prediction modes. In some embodiments, weights
of prediction values are adjusted by using the first blending parameter or the second blending parameter in embodiments
of the disclosure, and prediction is performed by using the adjusted weights of the prediction values, thereby improving
accuracy of prediction.
[1512] It should be understood that, FIG. 16 to FIG. 20 are merely examples of the disclosure, and should not be
construed as limitations on the disclosure.
[1513] Preferable implementations of the disclosure have been described in detail above with reference to the
accompanying drawings. However, the disclosure is not limited to the details described in the foregoing implementations.
Within the scope of the technical concept of the disclosure, various simple modifications can be made to the technical
solutions of the disclosure, and these simple modifications all fall within the protection scope of the disclosure. For
example, various technical features described in the foregoing implementations may be combined in any suitable manner
without contradiction, and in order to avoid unnecessary redundancy, various possible combinations are not further
described in the disclosure. For another example, various implementations of the disclosure may also be combined in any
manner, and as long as the combinations do not depart from the idea of the disclosure, they should also be considered as
contents disclosed in the disclosure.
[1514] It should also be understood that, in various method embodiments of the disclosure, the magnitude of a sequence
number of each of the foregoing processes does not mean an execution order, and an execution order of each process
should be determined according to a function and an internal logic of the process, which shall not constitute any limitation
on the implementation of embodiments of the disclosure. In addition, the term "and/or" herein only describes an
association between associated objects, which means that there can be three relationships. Specifically, A and/or B
can mean A alone, both A and B exist, and B alone. Besides, the character "/" herein generally indicates that the associated
objects are in an "or" relationship.
[1515] The method embodiments of the disclosure are described in detail above with reference to FIG. 16 to FIG. 20, and
the apparatus embodiments of the disclosure are described in detail below with reference to FIG. 21 to FIG. 23.
[1516] FIG. 21 is a schematic block diagram of a video decoding apparatus provided in an embodiment of the disclosure.
The video decoding apparatus 10 is applied to the foregoing video decoder.
[1517] As illustrated in FIG. 21, the video decoding apparatus 10 includes a decoding unit 11 and a prediction unit 12.
The decoding unit 11 is configured to decode a bitstream to determine a first combination, where the first combination
includes a first weight derivation mode and K first prediction modes, and K is a positive integer and K > 1. The prediction unit
12 configured to predict a current-component block according to the first weight derivation mode and the K first prediction
modes, to obtain a prediction value of the current-component block, where the current-component block includes a
second-component block or a third-component block.
[1518] In some embodiments, the decoding unit 11 is specifically configured to: decode the bitstream to determine a
candidate combination list, where the candidate combination list includes at least one candidate combination, and any one
of the at least one candidate combination includes one weight derivation mode and K prediction modes; and determine the
first combination according to the candidate combination list.
[1519] In some embodiments, the candidate combination list includes one candidate combination, and the decoding unit
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11 is specifically configured to determine the candidate combination in the candidate combination list as the first
combination.
[1520] In some embodiments, the candidate combination list includes multiple candidate combinations, and the
decoding unit 11 is specifically configured to: decode the bitstream to obtain a first index, where the first index indicates
the first combination; and determine a candidate combination corresponding to the first index in the candidate combination
list as the first combination.
[1521] In some embodiments, the decoding unit 11 is specifically configured to decode the bitstream to determine a first-
component block corresponding to the current-component block; and construct the candidate combination list based on
the first-component block.
[1522] In some embodiments, the first-component block is a luma block in a current picture which is in the same space as
the current-component block.
[1523] In some embodiments, the decoding unit 11 is specifically configured to: determine R second combinations,
where any one of the R second combinations includes one weight derivation mode and K prediction modes, and R is a
positive integer and R > 1; for any one of the R second combinations, determine a cost corresponding to the second
combination when predicting the first-component block by using the second combination; and construct the candidate
combination list according to a cost corresponding to each of the R second combinations.
[1524] In some embodiments, the decoding unit 11 is specifically configured to: determine weights for the first-
component block according to the weight derivation mode in the second combination; predict the first-component block
according to the K prediction modes in the second combination to obtain K prediction values of the first-component block;
weight the K prediction values of the first-component block according to the weights for the first-component block, to obtain
a prediction value of the first-component block corresponding to the second combination; and determine the cost
corresponding to the second combination according to the prediction value of the first-component block corresponding
to the second combination and a reconstructed value of the first-component block.
[1525] In some embodiments, the decoding unit 11 is specifically configured to: determine, according to the weight
derivation mode in the second combination, prediction values of the first-component block corresponding to the K
prediction modes in the second combination; determine costs corresponding to the K prediction modes in the second
combination according to the prediction values of the first-component block corresponding to the K prediction modes in the
second combination and a reconstructed value of the first-component block; and determine the cost corresponding to the
second combination according to the costs corresponding to the K prediction modes in the second combination.
[1526] In some embodiments, the decoding unit 11 is specifically configured to: determine a sum of the costs
corresponding to the K prediction modes in the second combination as the cost corresponding to the second combination.
[1527] In some embodiments, the decoding unit 11 is specifically configured to: determine P weight derivation modes
and Q prediction modes, where P is a positive integer, and Q is a positive integer and Q ≥ K; and construct the R second
combinations according to the P weight derivation modes and the Q prediction modes, where any one of the R second
combinations includes one of the P weight derivation modes and K prediction modes in the Q prediction modes.
[1528] In some embodiments, the decoding unit 11 is specifically configured to: determine at least one of a candidate
prediction mode list of the current-component block, alternative prediction mode lists corresponding to the K first prediction
modes, a prediction mode corresponding to the weight derivation mode, or a preset mode, where the candidate prediction
mode list includes multiple candidate prediction modes, and an alternative prediction mode list corresponding to any one of
the K first prediction modes includes at least one alternative prediction mode; and determine the Q prediction modes
according to at least one of the candidate prediction mode list, the alternative prediction mode lists corresponding to the K
first prediction modes, or the prediction mode corresponding to the weight derivation mode.
[1529] In some embodiments, the decoding unit 11 is specifically configured to: determine at least one of a second
prediction mode, a third prediction mode, a fourth prediction mode, or a fifth prediction mode, where the second prediction
mode is applied to at least one of a first-component block, a second-component block, or a third-component block which is
at a preset location; the third prediction mode is applied to at least one a first-component block, a second-component block,
or a third-component block which has been decoded and neighbours the current-component block; the fourth prediction
mode is applied to a first-component block corresponding to an internal preset region of the current-component block; and
the fifth prediction mode is related to the first-component block corresponding to the current-component block; and
determine the candidate prediction mode list of the current-component block according to at least one of the second
prediction mode, the third prediction mode, the fourth prediction mode, or the fifth prediction mode.
[1530] In some embodiments, the decoding unit 11 is specifically configured to: determine a texture direction of the first-
component block; and determine the fifth prediction mode according to the texture direction.
[1531] In some embodiments, the decoding unit 11 is specifically configured to: determine a prediction mode having a
prediction direction parallel to the texture direction as the fifth prediction mode; and/or determine a prediction mode having
a prediction direction perpendicular to the texture direction as the fifth prediction mode.
[1532] In some embodiments, the decoding unit 11 is specifically configured to: select multiple texture samples from the
first-component block according to a preset manner for texture sample selection; determine texture directions corre-
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sponding to the multiple texture samples; and determine one or more of the texture directions corresponding to the multiple
texture samples as the texture direction of the first-component block.
[1533] In some embodiments, the decoding unit 11 is specifically configured to: determine the most frequently appeared
one or more of the texture directions corresponding to the multiple texture samples as the texture direction of the first-
component block.
[1534] In some embodiments, the decoding unit 11 is specifically configured to: select the P weight derivation modes
from M preset weight derivation modes, where M is a positive integer and M ≥ P.
[1535] In some embodiments, the prediction unit 12 is specifically configured to: determine a first blending parameter;
and predict the current-component block according to the first blending parameter, the first weight derivation mode, and
the K first prediction modes, to obtain the prediction value of the current-component block.
[1536] In some embodiments, the prediction unit 12 is specifically configured to: determine weights of prediction values
according to the first blending parameter and the first weight derivation mode; predict the current-component block
according to the K first prediction modes to obtain K prediction values; and weight the K prediction values according to
weights of the prediction values, to obtain the prediction value of the current-component block.
[1537] In some embodiments, the first combination includes a second blending parameter, and the prediction unit 12 is
specifically configured to predict the current-component block according to the second blending parameter, the first weight
derivation mode, and the K first prediction modes, to obtain the prediction value of the current-component block.
[1538] In some embodiments, the prediction unit 12 is specifically configured to: determine weights of prediction values
according to the second blending parameter and the first weight derivation mode; predict the current-component block
according to the K first prediction modes to obtain K prediction values; and weight the K prediction values according to the
weights of the prediction values, to obtain the prediction value of the current-component block.
[1539] In some embodiments, the first weight derivation mode includes a third blending parameter, and the prediction
unit 12 is specifically configured to predict the current-component block according to the third blending parameter and the
K first prediction modes, to obtain the prediction value of the current-component block.
[1540] In some embodiments, the prediction unit 12 is specifically configured to: determine weights of prediction values
according to the third blending parameter; predict the current-component block according to the K first prediction modes to
obtain K prediction values; and weight the K prediction values according to the weights of the prediction values, to obtain
the prediction value of the current-component block.
[1541] In some embodiments, the decoding unit 11 is further configured to decode the bitstream to obtain at least one
flag, where the at least one flag indicates whether to use the first combination to decode the current-component block; and
decode the bitstream to determine the first combination if the at least one flag indicates to use the first combination to
decode the current-component block.
[1542] In some embodiments, the at least one flag includes at least one of a sequence-level flag, a picture-level flag, a
slice-level flag, a unit-level flag, or a block-level flag.
[1543] It should be understood that, the apparatus embodiments and the method embodiments may correspond to each
other, and for similar elaborations, reference can be made to the method embodiments, which will not be described again
herein to avoid redundancy. Specifically, the apparatus 10 illustrated in FIG. 21 may perform the decoding method at the
decoding end of embodiments of the disclosure, and the foregoing and other operations and/or functions of various units in
the apparatus 10 are respectively intended to implement corresponding processes in various methods such as the
foregoing decoding method at the decoding end, which are not described again herein for brevity.
[1544] FIG. 22 is a schematic block diagram of a video encoding apparatus provided in an embodiment of the disclosure.
The video encoding apparatus is applied to the foregoing encoder.
[1545] As illustrated in FIG. 22, the video encoding apparatus 20 can include a determining unit 21 and a prediction unit
22. The determining unit 21 is configured to determine a first combination, where the first combination includes a first
weight derivation mode and K first prediction modes, and K is a positive integer and K > 1. The prediction unit 22 is
configured to predict a current-component block according to the first weight derivation mode and the K first prediction
modes, to obtain a prediction value of the current-component block, where the current-component block includes a
second-component block or a third-component block.
[1546] In some embodiments, the determining unit 21 is specifically configured to: determine a candidate combination
list, where the candidate combination list includes at least one candidate combination, and any one of the at least one
candidate combination includes one weight derivation mode and K prediction modes; and determine the first combination
according to the candidate combination list.
[1547] In some embodiments, the prediction unit 22 is further configured to skip signalling a first index into a bitstream if
the candidate combination list includes one candidate combination, where the first index indicates the first combination.
[1548] In some embodiments, the prediction unit 22 is further configured to signal a first index into the bitstream if the
candidate combination list includes multiple candidate combinations, where the first index indicates the first combination.
[1549] In some embodiments, the determination unit 21 is specifically configured to determine a first-component block
corresponding to the current-component block; and construct the candidate combination list based on the first-component
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block.
[1550] In some embodiments, the first-component block is a luma block in a current picture which is in the same space as
the current-component block.
[1551] In some embodiments, the determination unit 21 is specifically configured to: determine R second combinations,
where any one of the R second combinations includes one weight derivation mode and K prediction modes, and R is a
positive integer and R > 1; for any one of the R second combinations, determine a cost corresponding to the second
combination when predicting the first-component block by using the second combination; and construct the candidate
combination list according to a cost corresponding to each of the R second combinations.
[1552] In some embodiments, the determining unit 21 is specifically configured to: determine weights for the first-
component block according to the weight derivation mode in the second combination; predict the first-component block
according to the K prediction modes in the second combination to obtain K prediction values of the first-component block;
weight the K prediction values of the first-component block according to the weights for the first-component block, to obtain
a prediction value of the first-component block corresponding to the second combination; and determine the cost
corresponding to the second combination according to the prediction value of the first-component block corresponding
to the second combination and a reconstructed value of the first-component block.
[1553] In some embodiments, the determining unit 21 is specifically configured to: determine, according to the weight
derivation mode in the second combination, prediction values of the first-component block corresponding to the K
prediction modes in the second combination; determine costs corresponding to the K prediction modes in the second
combination according to the prediction values of the first-component block corresponding to the K prediction modes in the
second combination and a reconstructed value of the first-component block; and determine the cost corresponding to the
second combination according to the costs corresponding to the K prediction modes in the second combination.
[1554] In some embodiments, the determining unit 21 is specifically configured to determine a sum of the costs
corresponding to the K prediction modes in the second combination as the cost corresponding to the second combination.
[1555] In some embodiments, the determining unit 21 is specifically configured to determine P weight derivation modes
and Q prediction modes, where P is a positive integer, and Q is a positive integer and Q ≥ K; and construct the R second
combinations according to the P weight derivation modes and the Q prediction modes, where any one of the R second
combinations includes one of the P weight derivation modes and K prediction modes in the Q prediction modes.
[1556] In some embodiments, the determining unit 21 is specifically configured to: determine at least one of a candidate
prediction mode list of the current-component block, alternative prediction mode lists corresponding to the K first prediction
modes, a prediction mode corresponding to the weight derivation mode, or a preset mode, where the candidate prediction
mode list includes multiple candidate prediction modes, and an alternative prediction mode list corresponding to any one of
the K first prediction modes includes at least one alternative prediction mode; and determine the Q prediction modes
according to at least one of the candidate prediction mode list, the alternative prediction mode lists corresponding to the K
first prediction modes, or the prediction mode corresponding to the weight derivation mode.
[1557] In some embodiments, the determining unit 21 is specifically configured to: determine at least one of a second
prediction mode, a third prediction mode, a fourth prediction mode, or a fifth prediction mode, where the second prediction
mode is applied to at least one of a first-component block, a second-component block, or a third-component block which is
at a preset location; the third prediction mode is applied to at least one a first-component block, a second-component block,
or a third-component block which has been encoded and neighbours the current-component block; the fourth prediction
mode is applied to a first-component block corresponding to an internal preset region of the current-component block; and
the fifth prediction mode is related to the first-component block corresponding to the current-component block; and
determine the candidate prediction mode list of the current-component block according to at least one of the second
prediction mode, the third prediction mode, the fourth prediction mode, or the fifth prediction mode.
[1558] In some embodiments, the determining unit 21 is specifically configured to: determine a texture direction of the
first-component block; and determine the fifth prediction mode according to the texture direction.
[1559] In some embodiments, the determining unit 21 is specifically configured to: determine a prediction mode that is
parallel to an angle of the texture direction as the fifth prediction mode; and/or determine a prediction mode that is
perpendicular to the angle of the texture direction as the fifth prediction mode.
[1560] In some embodiments, the determining unit 21 is specifically configured to: select multiple texture samples from
the first-component block according to a preset manner for texture sample selection; determine texture directions
corresponding to the multiple texture samples; and determine one or more of the texture directions corresponding to
the multiple texture samples as the texture direction of the first-component block.
[1561] In some embodiments, the determining unit 21 is specifically configured to: determine the most frequently
appeared one or more of the texture directions corresponding to the multiple texture samples as the texture direction of the
first-component block.
[1562] In some embodiments, the determining unit 21 is specifically configured to: select the P weight derivation modes
from M preset weight derivation modes, where M is a positive integer and M ≥ P.
[1563] In some embodiments, the determining unit 21 is specifically configured to: determine a first blending parameter;
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and predict the current-component block according to the first blending parameter, the first weight derivation mode, and
the K first prediction modes, to obtain the prediction value of the current-component block.
[1564] In some embodiments, the determining unit 21 is specifically configured to: determine weights of prediction
values according to the first blending parameter and the first weight derivation mode; predict the current-component block
according to the K first prediction modes to obtain K prediction values; and weight the K prediction values according to
weights of the prediction values, to obtain the prediction value of the current-component block.
[1565] In some embodiments, the first combination includes a second blending parameter, and the determining unit 21 is
specifically configured to predict the current-component block according to the second blending parameter, the first weight
derivation mode, and the K first prediction modes, to obtain the prediction value of the current-component block.
[1566] In someembodiments, the determining unit 21 is specifically configured to determine weights ofprediction values
according to the second blending parameter and the first weight derivation mode; predict the current-component block
according to the K first prediction modes to obtain K prediction values; and weight the K prediction values according to the
weights of the prediction values, to obtain the prediction value of the current-component block.
[1567] In some embodiments, the first weight derivation mode includes a third blending parameter, and in some
embodiments, the determining unit 21 is specifically configured to predict the current-component block according to the
third blending parameter and the K first prediction modes, to obtain the prediction value of the current-component block.
[1568] In some embodiments, the determining unit 21 is specifically configured to: determine weights of prediction
values according to the third blending parameter; predict the current-component block according to the K first prediction
modes to obtain K prediction values; and weight the K prediction values according to the weights of the prediction values, to
obtain the prediction value of the current-component block.
[1569] In some embodiments, the determining unit 21 is further configured to determine at least one flag, where the at
least one flag indicates whether to use the first combination to decode the current-component block; and determine the first
combination if the at least one flag indicates to use the first combination to decode the current-component block.
[1570] In some embodiments, the at least one flag includes at least one of a sequence-level flag, a picture-level flag, a
slice-level flag, a unit-level flag, or a block-level flag.
[1571] It should be understood that, the apparatus embodiments and the method embodiments may correspond to each
other, and for similar elaborations, reference can be made to the method embodiments, which will not be described again
herein to avoid redundancy. Specifically, the apparatus 20 illustrated in FIG. 22 may correspond to a corresponding entity
for performing the encoding method at the encoding end according to embodiments of the disclosure. The foregoing and
other operations and/or functions of various units in the apparatus 20 are respectively intended to implement correspond-
ing processes in various methods such as the encoding method at the encoding end, which are not described again herein
for brevity.
[1572] The apparatus and system of embodiments of the disclosure are described above from the perspective of
functional units with reference to the accompanying drawings. It should be understood that, the functional unit may be
implemented in the form of hardware, or may be implemented by an instruction in the form of software, or may be
implemented by a combination of hardware and software unit. Specifically, each step of the method embodiments of the
disclosure may be completed by an integrated logic circuit of hardware in a processor and/or an instruction in the form of
software. The steps of the method disclosed in embodiments of the disclosure may be directly implemented by a hardware
decoding processor, or may be performed by hardware and software units in the decoding processor. Optionally, the
software unit may be located in a storage medium such as a random access memory (RAM), a flash memory, a read only
memory (ROM), a programmable ROM (PROM), or an electrically erasable programmable memory, registers, and the
like. The storage medium is located in a memory. The processor reads the information in the memory, and completes the
steps of the foregoing method embodiments with the hardware of the processor.
[1573] FIG. 23 is a schematic block diagram of an electronic device provided in embodiments of the disclosure.
[1574] As illustrated in FIG. 23, the electronic device 30 may be a video encoder or a video decoder according to
embodiments of the disclosure. The electronic device 30 may include a memory 33 and a processor 32. The memory 33 is
configured to store computer programs 34 and transmit the program codes 34 to the processor 32. In other words, the
processor 32 may invoke the computer programs 34 from the memory 33 to implement the method in embodiments of the
disclosure.
[1575] For example, the processor 32 may be configured to perform the steps in the method 200 described above
according to instructions in the computer programs 34.
[1576] In some embodiments of the disclosure, the processor 32 may include, but is not limited to: a general-purpose
processor, a digital signal processor (DSP), an application specific integrated circuit (ASIC), a field programmable gate
array (FPGA), or other programmable logic devices, discrete gates or transistor logic devices, discrete hardware
components, etc.
[1577] In some embodiments of the disclosure, the memory 33 includes, but is not limited to: a volatile memory and/or a
non-volatile memory. The non-volatile memory may be a ROM, a PROM, an erasable PROM (EPROM), an electrically
EPROM (EEPROM), or flash memory. The volatile memory can be a RAM that acts as an external cache. By way of
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example but not limitation, many forms of RAM are available, such as a static RAM (SRAM), a dynamic RAM (DRAM), a
synchronous DRAM (SDRAM), a double data rate SDRAM (DDR SDRAM), an enhanced SDRAM (ESDRAM), a synch
link DRAM (SLDRAM), and a direct rambus RAM (DR RAM).
[1578] In some embodiments of the disclosure, the computer programs 34 may be divided into one or more units, and the
one or more units are stored in the memory 33 and executed by the processor 32 to complete the method provided in the
disclosure. The one or more units may be a series of computer program instruction segments capable of performing a
particular function, where the instruction segments describe the execution of the computer programs 34 in the electronic
device 30.
[1579] As illustrated in FIG. 23, the electronic device 30 can further include a transceiver 33. The transceiver 33 can be
connected to the processor 32 or to the memory 33.
[1580] The processor 32 can control the transceiver 33 to communicate with other devices, and specifically, can send
information or data to other devices, or receive information or data sent by other devices. The transceiver 33 may further
include an antenna, where one or more antennas may be provided.
[1581] It should be understood that, various components in the electronic device 30 are connected via a bus system. In
addition to a data bus, the bus system further includes a power bus, a control bus, and a status signal bus.
[1582] FIG. 24 is a schematic block diagram of a video coding system provided in embodiments of the disclosure.
[1583] As illustrated in FIG. 24, the video coding system 40 may include a video encoder 41 and a video decoder 42. The
video encoder 41 is configured to perform the video encoding method in embodiments of the disclosure, and the video
decoder 42 is configured to perform the video decoding method in embodiments of the disclosure.
[1584] The disclosure further provides a computer storage medium. The computer storage medium is configured to
store computer programs. The computer programs, when executed by a computer, are operable with the computer to
perform the method in the foregoing method embodiments. Alternatively, embodiments of the disclosure further provide a
computer program product. The computer program product includes instructions which, when executed by a computer,
are operable with the computer to perform the method in the foregoing method embodiments.
[1585] The disclosure further provides a bitstream. The bitstream is generated according to the encoding method.
[1586] When implemented by software, all or some the above embodiments can be implemented in the form of a
computer program product. The computer program product includes one or more computer instructions. When the
computer instructions are applied and executed on a computer, all or some the operations or functions of the embodiments
of the disclosure are performed. The computer can be a general-purpose computer, a special-purpose computer, a
computer network, or other programmable apparatuses. The computer instruction can be stored in a computer-readable
storage medium, or transmitted from one computer-readable storage medium to another computer-readable storage
medium. For example, the computer instruction can be transmitted from one website, computer, server, or data center to
another website, computer, server, or data center in a wired manner or in a wireless manner. Examples of the wired manner
can be a coaxial cable, an optical fiber, a digital subscriber line (DSL), etc. The wireless manner can be, for example,
infrared, wireless, microwave, etc. The computer-readable storage medium can be any computer accessible usable-
medium or a data storage device such as a server, a data center, or the like which integrates one or more usable media. The
usable medium can be a magnetic medium (such as a soft disk, a hard disk, or a magnetic tape), an optical medium (such
as a digital video disc (DVD)), or a semiconductor medium (such as a solid state disk (SSD)), etc.
[1587] Those of ordinary skill in the art will appreciate that units and algorithmic operations of various examples
described in connection with embodiments of the disclosure can be implemented by electronic hardware or by a
combination of computer software and electronichardware. Whether these functions are performed by meansof hardware
or software depends on the application and the design constraints of the associated technical solution. Those skilled in the
art may use different methods with regard to each particular application to implement the described functionality, but such
methods should not be regarded as lying beyond the scope of the disclosure.
[1588] It will be appreciated that the systems, apparatuses, and methods disclosed in embodiments of the disclosure
may also be implemented in various other manners. For example, the above apparatus embodiments are merely
illustrative, e.g., the division of units is only a division of logical functions, and other manners of division may be available
in practice, e.g., multiple units or assemblies may be combined or may be integrated into another system, or some features
may be ignored or skipped. In other respects, the coupling or direct coupling or communication connection as illustrated or
discussed may be an indirect coupling or communication connection through some interface, device, or unit, and may be
electrical, mechanical, or otherwise.
[1589] Separated units as illustrated may or may not be physically separated. Components displayed as units may or
may not be physical units, and may reside at one location or may be distributed to multiple networked units. Some or all of
the units may be selectively adopted according to practical needs to achieve desired objectives of the disclosure. For
example, various functional units described in various embodiments of the disclosure may be integrated into one
processing unit or may be present as a number of physically separated units, and two or more units may be integrated
into one.
[1590] The foregoing elaborations are merely implementations of the disclosure, but are not intended to limit the
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protection scope of the disclosure. Any variation or replacement easily thought of by those skilled in the art within the
technical scope disclosed in the disclosure shall belong to the protection scope of the disclosure. Therefore, the protection
scope of the disclosure shall be subject to the protection scope of the claims.

Claims

1. A video decoding method, comprising:

decoding a bitstream to determine a first combination, wherein the first combination comprises a first weight
derivation mode and K first prediction modes, and K is a positive integer and K > 1; and
predicting a current-component block according to the first weight derivation mode and the K first prediction
modes, to obtain a prediction value of the current-component block, wherein the current-component block
comprises a second-component block or a third-component block.

2. The method of claim 1, wherein decoding the bitstream to determine the first combination comprises:

decoding the bitstream to determine a candidate combination list, wherein the candidate combination list
comprises at least one candidate combination, and any one of the at least one candidate combination comprises
one weight derivation mode and K prediction modes; and
determining the first combination according to the candidate combination list.

3. The method of claim 2, wherein the candidate combination list comprises one candidate combination, and determin-
ing the first combination according to the candidate combination list comprises:
determining the candidate combination in the candidate combination list as the first combination.

4. The method of claim 2, wherein the candidate combination list comprises a plurality of candidate combinations, and
determining the first combination according to the candidate combination comprises:

decoding the bitstream to obtain a first index, wherein the first index indicates the first combination; and
determining a candidate combination corresponding to the first index in the candidate combination list as the first
combination.

5. The method of any of claims 2 to 4, wherein decoding the bitstream to determine the candidate combination list
comprises:

decoding the bitstream to determine a first-component block corresponding to the current-component block; and
constructing the candidate combination list based on the first-component block.

6. The method of claim 5, wherein the first-component block is a first-component block in a current picture which is in the
same space as the current-component block.

7. The method of claim 5, wherein constructing the candidate combination list based on the first-component block
comprises:

determining R second combinations, wherein any one of the R second combinations comprises one weight
derivation mode and K prediction modes, and R is a positive integer and R > 1;
for any one of the R second combinations, determining a cost corresponding to the second combination when
predicting the first-component block by using the second combination; and
constructing the candidate combination list according to a cost corresponding to each of the R second
combinations.

8. The method of claim 7, wherein determining the cost corresponding to the second combination when performing
predicting the first-component block by using the second combination comprises:

determining weights for the first-component block according to the weight derivation mode in the second
combination;
predicting the first-component block according to the K prediction modes in the second combination, to obtain K
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prediction values of the first-component block;
weighting the K prediction values of the first-component block according to the weights for the first-component
block, to obtain a prediction value of the first-component block corresponding to the second combination; and
determining the cost corresponding to the second combination according to the prediction value of the first-
component block corresponding to the second combination and a reconstructed value of the first-component
block.

9. The method of claim 7, wherein determining the cost corresponding to the second combination when predicting the
first-component block by using the second combination comprises:

determining, according to the weight derivation mode in the second combination, prediction values of the first-
component block corresponding to the K prediction modes in the second combination;
determining costs corresponding to the K prediction modes in the second combination according to the prediction
values of the first-component block corresponding to the K prediction modes in the second combination and a
reconstructed value of the first-component block; and
determining the cost corresponding to the second combination according to the costs corresponding to the K
prediction modes in the second combination.

10. The method of claim 9, wherein determining the cost corresponding to the second combination according to the costs
corresponding to the K prediction modes in the second combination comprises:
determining a sum of the costs corresponding to the K prediction modes in the second combination as the cost
corresponding to the second combination.

11. The method of any of claims 7 to 10, wherein determining the R second combinations comprises:

determining P weight derivation modes and Q prediction modes, wherein P is a positive integer, and Q is a positive
integer and Q ≥ K; and
constructing the R second combinations according to the P weight derivation modes and the Q prediction modes,
wherein any one of the R second combinations comprises one of the P weight derivation modes and K prediction
modes in the Q prediction modes.

12. The method of claim 11, wherein determining the Q prediction modes comprises:

determining at least one of a candidate prediction mode list of the current-component block, alternative prediction
mode lists corresponding to the K first prediction modes, a prediction mode corresponding to the weight derivation
mode, or a preset mode, wherein the candidate prediction mode list comprises a plurality of candidate prediction
modes, and an alternative prediction mode list corresponding to any one of the K prediction modes comprises at
least one alternative prediction mode; and
determining the Q prediction modes according to at least one of the candidate prediction mode list, the alternative
prediction mode lists corresponding to the K prediction modes, or the prediction mode corresponding to the
weight derivation mode.

13. The method of claim 11, wherein determining the candidate prediction mode list of the current-component block
comprises:

determining at least one of a second prediction mode, a third prediction mode, a fourth prediction mode, or a fifth
prediction mode, wherein the second prediction mode is applied to at least one of a first-component block, a
second-component block, or a third-component block which is at a preset location; the third prediction mode is
applied to at least one a first-component block, a second-component block, or a third-component block which has
been decoded and neighbours the current-component block; the fourth prediction mode is applied to a first-
component block corresponding to an internal preset region of the current-component block; and the fifth
prediction mode is related to the first-component block corresponding to the current-component block; and
determining the candidate prediction mode list of the current-component block according to at least one of the
second prediction mode, the third prediction mode, the fourth prediction mode, or the fifth prediction mode.

14. The method of claim 13, wherein determining the fifth prediction mode related to the first-component block
corresponding to the current-component block comprises:
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determining a texture direction of the first-component block corresponding to the current-component block; and
determining the fifth prediction mode according to the texture direction.

15. The method of claim 14, wherein determining the fifth prediction mode according to the texture direction comprises:

determining a prediction mode having a prediction direction parallel to the texture direction as the fifth prediction
mode; and/or
determining a prediction mode having a prediction direction perpendicular to the texture direction as the fifth
prediction mode.

16. The method of claim 14, wherein determining the texture direction of the first-component block corresponding to the
current-component block comprises:

selecting a plurality of texture samples from the first-component block according to a preset manner for texture
sample selection;
determining texture directions corresponding to the plurality of texture samples; and
determining one or more of the texture directions corresponding to the plurality of texture samples as the texture
direction of the first-component block.

17. The method of claim 16, wherein determining one or more of the texture directions corresponding to the plurality of
texture samples as the texture direction of the first-component block comprises:
determining the most frequentlyappeared one ormore of the texturedirections corresponding to the plurality of texture
samples as the texture direction of the first-component block.

18. The method of claim 10, wherein determining the P weight derivation modes comprises:
selecting the P weight derivation modes from M preset weight derivation modes, wherein M is a positive integer and M
≥ P.

19. The method of any of claims 1 to 4, 6 to 10, and 12 to 18, wherein predicting the current-component block according to
the first weight derivation mode and the K first prediction modes to obtain the prediction value of the current-
component block comprises:

determining a first blending parameter; and
predicting the current-component block according to the first blending parameter, the first weight derivation mode,
and the K first prediction modes, to obtain the prediction value of the current-component block.

20. The method of claim 19, wherein predicting the current-component block according to the first blending parameter, the
first weight derivation mode, and the K first prediction modes to obtain the prediction value of the current-component
block comprises:

determining weights of prediction values according to the first blending parameter and the first weight derivation
mode;
predicting the current-component block according to the K first prediction modes to obtain K prediction values;
and
weighting the K prediction values according to the weights of the prediction values, to obtain the prediction value
of the current-component block.

21. The method of any of claims 1 to 4, 6 to 10, and 12 to 18, wherein the first combination comprises a second blending
parameter, and predicting the current-component block according to the first weight derivation mode and the K first
prediction modes to obtain the prediction value of the current-component block comprises:
predicting the current-component block according to the second blending parameter, the first weight derivation mode,
and the K first prediction modes, to obtain the prediction value of the current-component block.

22. The method of claim 21, wherein predicting the current-component block according to the second blending parameter,
the first weight derivation mode, and the K first prediction modes to obtain the prediction value of the current-
component block comprises:

determining weights of prediction values according to the second blending parameter and the first weight
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derivation mode;
predicting the current-component block according to the K first prediction modes to obtain K prediction values;
and
weighting the K prediction values according to the weights of the prediction values, to obtain the prediction value
of the current-component block.

23. The method of any of claims 1 to 4, 6 to 10, and 12 to 18, wherein the first weight derivation mode comprises a third
blending parameter, and predicting the current-component block according to the first weight derivation mode and the
K first prediction modes to obtain the prediction value of the current-component block comprises:
predicting the current-component block according to the third blending parameter and the K first prediction modes, to
obtain the prediction value of the current-component block.

24. The method of claim 23, wherein predicting the current-component block according to the third blending parameter
and the K first prediction modes to obtain the prediction value of the current-component block comprises:

determining weights of prediction values according to the third blending parameter;
predicting the current-component block according to the K first prediction modes to obtain K prediction values;
and
weighting the K prediction values according to the weights of the prediction values, to obtain the prediction value
of the current-component block.

25. The method of any of claims 1 to 4, 6 to 10, and 12 to 18, further comprising:
decoding the bitstream to obtain at least one flag, wherein the at least one flag indicates whether to use the first
combination to decode the current-component block; and
decoding the bitstream to determine the first combination comprises:
decoding the bitstream to determine the first combination, when the at least one flag indicates to use the first
combination to decode the current-component block.

26. The method of claim 25, wherein the at least one flag comprises at least one of a sequence-level flag, a picture-level
flag, a slice-level flag, a unit-level flag, or a block-level flag.

27. A video encoding method, comprising:

determining a first combination, wherein the first combination comprises a first weight derivation mode and K first
prediction modes, and K is a positive integer and K > 1; and
predicting a current-component block according to the first weight derivation mode and the K first prediction
modes, to obtain a prediction value of the current-component block, wherein the current-component block
comprises a second-component block or a third-component block.

28. The method of claim 27, wherein determining the first combination comprises:

determining a candidate combination list, wherein the candidate combination list comprises at least one
candidate combination, and any one of the at least one candidate combination comprises one weight derivation
mode and K prediction modes; and
determining the first combination according to the candidate combination list.

29. The method of claim 28, wherein the method further comprises:
skipping signalling a first index into a bitstream when the candidate combination list comprises one candidate
combination, wherein the first index indicates the first combination.

30. The method of claim 28, further comprising:
signalling a first index into a bitstream when the candidate combination list comprises a plurality of candidate
combinations, where the first index indicates the first combination.

31. The method of any of claims 28 to 30, wherein determining the candidate combination list comprises:

determining a first-component block corresponding to the current-component block; and
constructing the candidate combination list based on the first-component block.
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32. The method of claim 31, wherein the first-component block is a first-component block in a current picture which is in the
same space as the current-component block.

33. The method of claim 31, wherein constructing the candidate combination list based on the first-component block
comprises:

determining R second combinations, wherein any one of the R second combinations comprises one weight
derivation mode and K prediction modes, and R is a positive integer and R > 1;
for any one of the R second combinations, determining a cost corresponding to the second combination when
predicting the first-component block by using the second combination; and
constructing the candidate combination list according to a cost corresponding to each of the R second
combinations.

34. The method of claim 33, wherein determining the cost corresponding to the second combination when performing
predicting the first-component block by using the second combination comprises:

determining weights for the first-component block according to the weight derivation mode in the second
combination;
predicting the first-component block according to the K prediction modes in the second combination, to obtain K
prediction values of the first-component block;
weighting the K prediction values of the first-component block according to the weights for the first-component
block, to obtain a prediction value of the first-component block corresponding to the second combination; and
determining the cost corresponding to the second combination according to the prediction value of the first-
component block corresponding to the second combination and a reconstructed value of the first-component
block.

35. The method of claim 33, wherein determining the cost corresponding to the second combination when predicting the
first-component block by using the second combination comprises:

determining, according to the weight derivation mode in the second combination, prediction values of the first-
component block corresponding to the K prediction modes in the second combination;
determining costs corresponding to the K prediction modes in the second combination according to the prediction
values of the first-component block corresponding to the K prediction modes in the second combination and a
reconstructed value of the first-component block; and
determining the cost corresponding to the second combination according to the costs corresponding to the K
prediction modes in the second combination.

36. The method of claim 35, wherein determining the cost corresponding to the second combination according to the costs
corresponding to the K prediction modes in the second combination comprises:
determining a sum of the costs corresponding to the K prediction modes in the second combination as the cost
corresponding to the second combination.

37. The method of any of claims 33 to 36, wherein determining the R second combinations comprises:

determining P weight derivation modes and Q prediction modes, wherein P is a positive integer, and Q is a positive
integer and Q ≥ K; and
constructing the R second combinations according to the P weight derivation modes and the Q prediction modes,
wherein any one of the R second combinations comprises one of the P weight derivation modes and K prediction
modes in the Q prediction modes.

38. The method of claim 37, wherein determining the Q prediction modes comprises:

determining at least one of a candidate prediction mode list of the current-component block, alternative prediction
mode lists corresponding to the K first prediction modes, a prediction mode corresponding to the weight derivation
mode, or a preset mode, wherein the candidate prediction mode list comprises a plurality of candidate prediction
modes, and an alternative prediction mode list corresponding to any one of the K prediction modes comprises at
least one alternative prediction mode; and
determining the Q prediction modes according to at least one of the candidate prediction mode list, the alternative

112

EP 4 554 206 A9

5

10

15

20

25

30

35

40

45

50

55



prediction mode lists corresponding to the K prediction modes, or the prediction mode corresponding to the
weight derivation mode.

39. The method of claim 11, wherein determining the candidate prediction mode list of the current-component block
comprises:

determining at least one of a second prediction mode, a third prediction mode, a fourth prediction mode, or a fifth
prediction mode, wherein the second prediction mode is applied to at least one of a first-component block, a
second-component block, or a third-component block which is at a preset location; the third prediction mode is
applied to at least one a first-component block, a second-component block, or a third-component block which has
been encoded and neighbours the current-component block; the fourth prediction mode is applied to a first-
component block corresponding to an internal preset region of the current-component block; and the fifth
prediction mode is related to the first-component block corresponding to the current-component block; and
determining the candidate prediction mode list of the current-component block according to at least one of the
second prediction mode, the third prediction mode, the fourth prediction mode, or the fifth prediction mode.

40. The method of claim 39, wherein determining the fifth prediction mode related to the first-component block
corresponding to the current-component block comprises:

determining a texture direction of the first-component block corresponding to the current-component block; and
determining the fifth prediction mode according to the texture direction.

41. The method of claim 40, wherein the determining the fifth prediction mode according to the texture direction
comprises:

determining a prediction mode that is parallel to an angle of the texture direction as the fifth prediction mode;
and/or
determining a prediction mode that is perpendicular to the angle of the texture direction as the fifth prediction
mode.

42. The method of claim 40, wherein determining the texture direction of the first-component block corresponding to the
current-component block comprises:

selecting a plurality of texture samples from the first-component block according to a preset manner for texture
sample selection;
determining texture directions corresponding to the plurality of texture samples; and
determining one or more of the texture directions corresponding to the plurality of texture samples as the texture
direction of the first-component block.

43. The method of claim 42, wherein determining one or more of the texture directions corresponding to the plurality of
texture samples as the texture direction of the first-component block comprises:
determining the most frequentlyappeared one ormore of the texturedirections corresponding to the plurality of texture
samples as the texture direction of the first-component block.

44. The method of claim 37, wherein determining the P weight derivation modes comprises:
selecting the P weight derivation modes from M preset weight derivation modes, wherein M is a positive integer and M
≥ P.

45. The method of any of claims 27 to 30, 32 to 36, and 38 to 44, wherein predicting the current-component block
according to the first weight derivation mode and the K first prediction modes to obtain the prediction value of the
current-component block comprises:

determining a first blending parameter; and
predicting the current-component block according to the first blending parameter, the first weight derivation mode,
and the K first prediction modes, to obtain the prediction value of the current-component block.

46. The method of claim 45, wherein predicting the current-component block according to the first blending parameter, the
first weight derivation mode, and the K first prediction modes to obtain the prediction value of the current-component
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block comprises:

determining weights of prediction values according to the first blending parameter and the first weight derivation
mode;
predicting the current-component block according to the K first prediction modes to obtain K prediction values;
and
weighting the K prediction values according to the weights of the prediction values, to obtain the prediction value
of the current-component block.

47. The method of any of claims 27 to 30, 32 to 36, and 38 to 44, wherein the first combination comprises a second
blending parameter, and predicting the current-component block according to the first weight derivation mode and the
K first prediction modes to obtain the prediction value of the current-component block comprises:
predicting the current-component block according to the second blending parameter, the first weight derivation mode,
and the K first prediction modes, to obtain the prediction value of the current-component block.

48. The method of claim 47, wherein predicting the current-component block according to the second blending parameter,
the first weight derivation mode, and the K first prediction modes to obtain the prediction value of the current-
component block comprises:

determining weights of prediction values according to the second blending parameter and the first weight
derivation mode;
predicting the current-component block according to the K first prediction modes to obtain K prediction values;
and
weighting the K prediction values according to the weights of the prediction values, to obtain the prediction value
of the current-component block.

49. The method of any of claims 27 to 30, 32 to 36, and 38 to 44, wherein the first weight derivation mode comprises a third
blending parameter, and predicting the current-component block according to the first weight derivation mode and the
K first prediction modes to obtain the prediction value of the current-component block comprises:
predicting the current-component block according to the third blending parameter and the K first prediction modes, to
obtain the prediction value of the current-component block.

50. The method of claim 49, wherein predicting the current-component block according to the third blending parameter
and the K first prediction modes to obtain the prediction value of the current-component block comprises:

determining weights of prediction values according to the third blending parameter;
predicting the current-component block according to the K first prediction modes to obtain K prediction values;
and
weighting the K prediction values according to the weights of the prediction values, to obtain the prediction value
of the current-component block.

51. The method of any of claims 27 to 30, 32 to 36, and 38 to 44, further comprising:

determining at least one flag, wherein at least one flag indicates whether to use the first combination to decode the
current-component block; and
determining the first combination comprises:
determining the first combination when the at least one flag indicates to use the first combination to decode the
current-component block.

52. The method of claim 51, wherein the at least one flag comprises at least one of a sequence-level flag, a picture-level
flag, a slice-level flag, a unit-level flag, or a block-level flag.

53. A video decoding apparatus, comprising:

a decoding unit configured to decode a bitstream to determine a first combination, wherein the first combination
comprises a first weight derivation mode and K first prediction modes, and K is a positive integer and K > 1; and
a prediction unit configured to predict a current-component block according to the first weight derivation mode and
the K first prediction modes, to obtain a prediction value of the current-component block.
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54. A video coding apparatus, comprising:

a determining unit configured to determine a first combination, wherein the first combination comprises a first
weight derivation mode and K first prediction modes, and K is a positive integer and K > 1; and
a prediction unit configured to predict a current-component block according to the first weight derivation mode and
the K first prediction modes, to obtain a prediction value of the current-component block.

55. An electronic device, comprising:

a memory configured to store computer programs; and
a processor configured to invoke and execute the computer programs stored in the memory, to implement the
method of any of claims 1 to 26 or 27 to 52.

56. A video coding system, comprising:

a video decoder configured to implement the method of any of claims 1 to 26; and
a video encoder configured to implement the method of any of claims 27 to 52.

57. A computer-readable storage medium configured to store computer programs which are operable with a computer to
implement the method of any of claims 1 to 26 or 27 to 52.

58. A bitstream, generated based on the method of any of claims 27 to 52.
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