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Description
BACKGROUND OF THE DISCLOSURE

Field of the disclosure

[0001] The presentdocumentrelates toanimage coding technique, and more particularly, to animage decoding method
and apparatus based on motion prediction using a motion candidate list for deriving motion information of a subblock unitin
an image coding system.

Related Art

[0002] Nowadays, the demand for high-resolution and high-quality images/videos such as 4K, 8K or more ultra high
definition (UHD) images/videos has been increasing in various fields. As the image/video data becomes higher resolution
and higher quality, the transmitted information amount or bit amount increases as compared to the conventional image
data. Therefore, when image data is transmitted using a medium such as a conventional wired/wireless broadband line or
image/video data is stored using an existing storage medium, the transmission cost and the storage cost thereof are
increased.

[0003] Further, nowadays, the interestand demand forimmersive media such as virtual reality (VR), and artificial reality
(AR) contents or holograms, or the like is increasing, and broadcasting for images/videos having image features different
from a real image, such as a game image, is increasing.

[0004] Accordingly, thereis a need for a highly efficientimage/video compression technique for effectively compressing
and transmitting or storing, and reproducing information of high resolution and high quality images/videos having various
features as described above.

SUMMARY

[0005] HAN (QUALCOMM)Y ETAL: "CE4.1.3: Affine motion compensation prediction”, no. JVET-K0337, (20180703),
123.JVET MEETING; 20180710-20180718; LJUBLJANA; (JVETof ITU-TSG 16 WP 3and ISO/IEC JTC 1/SC29/WG 11)
describes affine motion compensation prediction technologies and presents some test results.

[0006] YANG (HUAWEI)HETAL: "Description of Core Experiment 4 (CE4): Inter prediction and motion vector coding",
no. JVET-K1024-v2, (20180809), 11. JVET MEETING; 20180710 - 20180718; LJUBLJANA,; (JVETof ITU-T SG 16 WP 3
and ISO/IEC JTC 1/SC 29/WG 11) investigates various inter prediction and motion vector coding techniques.

[0007] CHEN (HUAWEI)H ET AL: "CE4: Affine inter prediction (Test 1.5)", no. JVET-K0185-v3, (20180713), 11. JVET
MEETING; 20180710 - 20180718; LJUBLJANA; (JVET of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC 29/WG 11) reports
the results of integrating affine inter prediction in JVET-J0024 to BMS 1.0. It is stated that affine inter prediction is improved
in several aspects.

SUMMARY

[0008] Atechnical problemto be addressed in the present document lies in providing a method and an apparatus which
increase image coding efficiency.

[0009] Anothertechnical problem to be addressed in the present document lies in providing an image decoding method
and apparatus which configure an affine MVP candidate list of the current block by deriving a constructed affine MVP
candidate based on a neighboring block only when all candidate motion vectors for CPs are available, and perform
prediction for the current block based on the configured affine MVP candidate list.

[0010] Anothertechnical problem to be addressed in the present document lies in providing an image decoding method
and apparatus which derive an affine MVP candidate using a candidate motion vector that has been derived in a process of
deriving the constructed affine MVP candidate, as an added affine MVP candidate when the number of available inherited
affine MVP candidates and constructed affine MVP candidates is less than the maximum number of candidates of a MVP
candidate list, and which perform prediction for the current block based on the configured affine MVP candidate list.
[0011] The invention is defined by the independent claims. Features of exemplary embodiments are defined in the
dependent claims.

[0012] According to an example of the present document, it is possible to increase general image/video compression
efficiency.

[0013] According to the present document, it is possible to increase the efficiency of image coding based on the affine
motion prediction.

[0014] According to the presentdocument, in deriving the affine MVP candidate list, only when all the candidate motion
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vectors for the CPs of the constructed affine MVP candidate are available, the constructed affine MVP candidate may be
added, through which it is possible to reduce the complexity of the process of deriving the constructed affine MVP
candidate and the process of configuring the affine MVP candidate list, and to improve the coding efficiency.

[0015] According tothe presentdocument, in deriving the affine MVP candidate list, the additional affine MVP candidate
may be derived based on the candidate motion vector for the CP derived in the process of deriving the constructed affine
MVP candidate, through which it is possible to reduce the complexity of the process of configuring the affine MVP
candidate list, and to improve the coding efficiency.

[0016] According to the present document, in the process of deriving the inherited affine MVP candidate, only when the
top neighboring block is included in the current CTU, the inherited affine MVP candidate may be derived using the top
neighboring block, through which it is possible to reduce the storing amount of the line buffer for affine prediction, and to
minimize hardware costs.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

Fig. 1 schematically represents an example of a video/image coding system to which the present document may be
applied.

Fig. 2 is adiagram schematically describing a configuration of a video/image encoding apparatus to which the present
document may be applied.

Fig. 3is adiagram schematically describing a configuration of a video/image decoding apparatus to which the present
document may be applied.

Fig. 4 represents an example of an inter prediction based video/image encoding method.

Fig. 5 represents an example of an inter prediction based video/image encoding method.

Fig. 6 illustratively represents an inter prediction procedure.

Fig. 7 illustratively represents motions which are expressed through an affine motion model.

Fig. 8 illustratively represents the affine motion model in which motion vectors for three control points are used.
Fig. 9 illustratively represents a motion model of the affine unit in which motion vectors for two control points are used.
Fig. 10 illustratively represents a method of deriving a motion vector in a subblock unit based on the affine motion
model.

Fig. 11 illustratively represents neighboring blocks for deriving the inherited affine candidate.

Fig. 12 illustratively represents a spatial candidate for the constructed affine candidate.

Fig. 13 illustratively represents an example of configuring an affine MVP list.

Fig. 14 represents an example of deriving the constructed candidate.

Fig. 15 represents an example of deriving the constructed candidate.

Fig. 16 illustratively represents a neighboring block position which is scanned to derive the inherited affine candidate.
Fig. 17 illustratively represents a neighboring block position which is scanned to derive the inherited affine candidate.
Fig. 18 illustratively represents a position for deriving the inherited affine candidate.

Fig. 19 represents an example of configuring the merge candidate list of the current block.

Fig. 20 represents neighboring blocks of the current block for deriving a constructed candidate according to an
example of the present document.

Fig. 21 represents an example of deriving the constructed candidate for a 4-affine motion model being applied to the
current block.

Fig. 22 represents an example of deriving the constructed candidate for a 6-affine motion model being applied to the
current block.

Figs. 23a and 23b illustratively represent an example of deriving the inherited affine candidate.

Fig. 24 schematically represents an image encoding method by an encoding apparatus according to the present
document.

Fig. 25 schematically represents an encoding apparatus performing an image encoding method according to the
present document.

Fig. 26 schematically represents an image decoding method by a decoding apparatus according to the present
document.

Fig. 27 schematically represents a decoding apparatus performing an image decoding method according to the
document.

Fig. 28 illustratively represents a contents streaming system structure diagram to which the embodiments disclosed in
the present document may be applied.
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DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0018] While the present document may be susceptible to various modifications and include various embodiments,
specific embodiments thereof have been shown in the drawings by way of example and will now be described in detail.
However, this is not intended to limit the present document to the specific embodiments disclosed herein. The terminology
used herein is for the purpose of describing specific embodiments only, and is not intended to limit technical idea of the
present document. The singular forms may include the plural forms unless the context clearly indicates otherwise. The
terms such as "include" and "have" are intended to indicate that features, numbers, steps, operations, elements,
components, or combinations thereof used in the following description exist, and thus should not be understood as that
the possibility of existence or addition of one or more different features, numbers, steps, operations, elements,
components, or combinations thereof is excluded in advance.

[0019] Hereinafter, preferred embodiments of the present document will be explained in more detail while referring to the
attached drawings. In addition, the same reference signs are used for the same components on the drawings, and
repeated descriptions for the same components will be omitted.

[0020] Fig. 1 schematically represents an example of a video/image coding system to which the present document may
be applied.

[0021] ReferringtoFig. 1, the video/image coding system may include a first device (source device) and a second device
(receive device). The source device may deliver encoded video/image information or data in the form of a file or streaming
to the receive device via a digital storage medium or network.

[0022] The source device may include a video source, an encoding apparatus, and a transmitter. The receive device
may include a receiver, a decoding apparatus, and a renderer. The encoding apparatus may be called a video/image
encoding apparatus, and the decoding apparatus may be called a video/image decoding apparatus. The transmitter may
beincluded in the encoding apparatus. The receiver may be included in the decoding apparatus. The renderer may include
a display, and the display may be configured as a separate device or an external component.

[0023] The video source may obtain a video/image through a process of capturing, synthesizing, or generating a
video/image. The video source may include a video/image capture device and/or a video/image generating device. The
video/image capture device may include, for example, one or more cameras, video/image archives including previously
captured video/images, or the like. The video/image generating device may include, for example, a computer, a tablet and
a smartphone, and may (electronically) generate a video/image. For example, a virtual video/image may be generated
through a computer or the like. In this case, the video/image capturing process may be replaced by a process of generating
related data.

[0024] The encoding apparatus may encode an input video/image. The encoding apparatus may perform a series of
procedures such as prediction, transform, and quantization for compression and coding efficiency. The encoded data
(encoded video/image information) may be output in the form of a bitstream.

[0025] The transmitter may transmit the encoded video/image information or data output in the form of a bitstream to the
receiver of the receive device through a digital storage medium or a network in the form of a file or streaming. The digital
storage medium may include various storage mediums such as USB, SD, CD, DVD, Blu-ray, HDD, SSD, and the like. The
transmitter may include an element for generating a media file through a predetermined file format, and may include an
element for transmission through a broadcast/communication network. The receiver may receive/extract the bitstream
and transmit the received/extracted bitstream to the decoding apparatus.

[0026] The decoding apparatus may decode a video/image by performing a series of procedures such as dequantiza-
tion, inverse transform, prediction, and the like corresponding to the operation of the encoding apparatus.

[0027] The renderer may render the decoded video/image. The rendered video/image may be displayed through the
display.

[0028] This document relates to video/image coding. For example, a method/embodiment disclosed in this document
may be applied to methods disclosed in versatile video coding (VVC) standard, essential video coding (EVC) standard,
AOMedia Video 1 (AV1) standard, 2nd generation of audio video coding standard (AVS2) or next generation video/image
coding standard (e.g., H.267, H.268, or the like).

[0029] In this document, a variety of embodiments relating to video/image coding may be provided, and, unless
specified to the contrary, the embodiments may be combined to each other and be performed.

[0030] In this document, a video may mean a set of a series of images over time. Generally a picture means a unit
representing an image at a specific time zone, and a slice/tile is a unit constituting a part of the picture. The slice/tile may
include one or more coding tree units (CTUs). One picture may be constituted by one or more slices/tiles. One picture may
be constituted by one or more tile groups. One tile group may include one or more tiles. A brick may represent a rectangular
region of CTU rows within a tile in a picture. A tile may be partitioned into a multiple bricks, each of which consisting of one or
more CTU rows within the tile. A tile that is not partitioned into multiple bricks may be also referred to as a brick. A brick scan
may be a specific sequential ordering of CTUs partitioning a picture in which the CTUs may be ordered in CTU raster scan
in a brick, bricks within a tile may be ordered consecutively in a raster scan of the bricks of the tile, and tiles in a picture may
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be ordered consecutively in a raster scan of the tiles of the picture(A brick scan is a specific sequential ordering of CTUs
partitioning a picture in which the CTUs are ordered consecutively in CTU raster scan in a brick, bricks within a tile are
ordered consecutively in a raster scan of the bricks of the tile, and tiles in a picture are ordered consecutively in a raster
scan of the tiles of the picture). A tile is a rectangular region of CTUs within a particular tile column and a particular tile
column (A tile is a rectangular region of CTUs within a particular tile column and a particular tile row in a picture). The tile
column is a rectangular region of CTUs having a height equal to the height of the picture and a width specified by syntax
elements in the picture parameter set. The tile row is a rectangular region of CTUs having a width specified by syntax
elements in the picture parameter set and a height equal to the height of the picture (The tile row is a rectangular region of
CTUs having a height specified by syntax elements in the picture parameter set and a width equal to the width of the
picture). A tile scan may be a specific sequential ordering of CTUs partitioning a picture in which the CTUs may be ordered
consecutivelyin CTU raster scanin a tile whereas tiles in a picture may be ordered consecutively in araster scan of the tiles
of the picture (A tile scan is a specific sequential ordering of CTUs partitioning a picture in which the CTUs are ordered
consecutively in CTU raster scan in a tile whereas tiles in a picture are ordered consecutively in a raster scan of the tiles of
the picture). A slice may include an integer number of bricks of a picture that may be contained in a single NAL unit (A slice
includes an integer number of bricks of a picture that may be exclusively contained in a single NAL unit). A slice may consist
of either a number of complete tiles or only a consecutive sequence of complete bricks of one tile. In this document, a tile
group and a slice may be used in place of each other. For example, in this document, a tile group/tile group header may be
referred to as a slice/slice header.

[0031] A pixel orapel may mean a minimum unit constituting one picture (orimage). Further, a "sample" may be used as
a term corresponding to a pixel. A sample may generally represent a pixel or a value of a pixel, and may represent only a
pixel/pixel value of a luma component, or only a pixel/pixel value of a chroma component.

[0032] A unit may representthe basic unit ofimage processing. The unitmay include at least one of a specific region and
information related to the region. One unit may include one luma block and two chroma (e.g., cb, cr) blocks. The unitand a
term such as a block, an area, or the like may be used in place of each other according to circumstances. In ageneral case,
an M X N block may include a set (or an array) of samples (or sample arrays) or transform coefficients consisting of M
columns and N rows.

[0033] Inthis document, the term"/"and"," should be interpreted to indicate "and/or." For instance, the expression"A/B"
may mean "A and/or B." Further, "A, B" may mean "A and/or B." Further, "A/B/C" may mean "atleast one of A, B, and/or C."
Also, "A, B, C" may mean "at least one of A, B, and/or C." (In this document, the term "/" and "," should be interpreted to
indicate "and/or." For instance, the expression "A/B" may mean "A and/or B." Further, "A, B" may mean "A and/or B."
Further, "A/B/C" may mean "at least one of A, B, and/or C." Also, "A/B/C" may mean "at least one of A, B, and/or C.")
[0034] Further, inthe document, the term "or" should be interpreted to indicate "and/or." For instance, the expression "A
orB"may comprise 1)only "A", 2) only "B", and/or 3) both "A and B". In other words, the term "or" in this document should be
interpreted to indicate "additionally or alternatively." (Further, in the document, the term "or" should be interpreted to
indicate "and/or." For instance, the expression "A or B" may comprise 1) only A, 2) only B, and/or 3) both A and B. In other
words, the term "or" in this document should be interpreted to indicate "additionally or alternatively.")

[0035] Fig. 2 is a diagram schematically describing a configuration of a video/image encoding apparatus to which the
present document may be applied. Hereinafter, what is referred to as the video encoding apparatus may include an image
encoding apparatus.

[0036] Referringto Fig. 2, the encoding apparatus 200 may include an image partitioner 210, a predictor 220, a residual
processor 230, an entropy encoder 240, an adder 250, a filter 260, and a memory 270. The predictor 220 may include an
inter predictor 221 and an intra predictor 222. The residual processor 230 may include a transformer 232, a quantizer 233,
a dequantizer 234, an inverse transformer 235. The residual processor 230 may further include a subtractor 231. The
adder 250 may be called a reconstructor or reconstructed block generator. The image partitioner 210, the predictor 220,
the residual processor 230, the entropy encoder 240, the adder 250, and the filter 260, which have been described above,
may be constituted by one or more hardware components (e.g., encoder chipsets or processors) according to an
embodiment. Further, the memory 270 may include a decoded picture buffer (DPB), and may be constituted by a digital
storage medium. The hardware component may further include the memory 270 as an internal/external component.
[0037] The image partitioner 210 may partition an input image (or a picture or a frame) input to the encoding apparatus
200 into one or more processing units. As one example, the processing unit may be called a coding unit (CU). In this case,
starting with a coding tree unit (CTU) or the largest coding unit (LCU), the coding unit may be recursively partitioned
according to the Quad-tree binary-tree ternary-tree (QTBTTT) structure. For example, one coding unit may be divided into
a plurality of coding units of a deeper depth based on the quad-tree structure, the binary-tree structure, and/or the ternary
structure. In this case, for example, the quad-tree structure may be applied first and the binary-tree structure and/or the
ternary structure may be applied later. Alternatively, the binary-tree structure may be applied first. The coding procedure
according to the present document may be performed based on the final coding unit which is not further partitioned. In this
case, the maximum coding unit may be used directly as a final coding unit based on coding efficiency according to the
image characteristic. Alternatively, the coding unit may be recursively partitioned into coding units of a further deeper depth
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as needed, so that the coding unit of an optimal size may be used as a final coding unit. Here, the coding procedure may
include procedures such as prediction, transform, and reconstruction, which will be described later. As another example,
the processing unit may further include a prediction unit (PU) or a transform unit (TU). In this case, the prediction unit and
the transform unit may be split or partitioned from the above-described final coding unit. The prediction unit may be a unit of
sample prediction, and the transform unit may be a unit for deriving a transform coefficient and/or a unit for deriving a
residual signal from a transform coefficient.

[0038] The unit and a term such as a block, an area, or the like may be used in place of each other according to
circumstances. In a general case, an M X N block may represent a set of samples or transform coefficients consisting of M
columns and N rows. The sample may generally represent a pixel or a value of a pixel, and may represent only a pixel/pixel
value of a luma component, or only a pixel/pixel value of a chroma component. The sample may be used as a term
corresponding to a pixel or a pel of one picture (or image).

[0039] Intheencodingapparatus 200, a prediction signal (predicted block, prediction sample array) output from the inter
predictor 221 or the intra predictor 222 is subtracted from an input image signal (original block, original sample array) to
generate a residual signal (residual block, residual sample array), and the generated residual signal is transmitted to the
transformer 232. In this case, as shown, a unit which subtracts the prediction signal (predicted block, prediction sample
array) from the input image signal (original block, original sample array) in the encoder 200 may be called the subtractor
231. The predictor may perform prediction on a processing targetblock (hereinafter, referred to as ’currentblock’), and may
generate a predicted block including prediction samples for the current block. The predictor may determine whether intra
prediction or inter prediction is applied on a current block or CU basis. As discussed later in the description of each
prediction mode, the predictor may generate various information relating to prediction, such as prediction mode
information, and transmit the generated information to the entropy encoder 240. The information on the prediction
may be encoded in the entropy encoder 240 and output in the form of a bitstream.

[0040] The intra predictor 222 may predict the current block by referring to samples in the current picture. The referred
samples may be located in the neighbor of or apart from the current block according to the prediction mode. In the intra
prediction, prediction modes may include a plurality of non-directional modes and a plurality of directional modes. The non-
directional modes may include, for example, a DC mode and a planar mode. The directional mode may include, for
example, 33 directional prediction modes or 65 directional prediction modes according to the degree of detail of the
prediction direction. However, this is merely an example, and more or less directional prediction modes may be used
depending on asetting. The intra predictor 222 may determine the prediction mode applied to the currentblock by using the
prediction mode applied to the neighboring block.

[0041] The inter predictor 221 may derive a predicted block for the current block based on a reference block (reference
sample array) specified by a motion vector on a reference picture. At this time, in order to reduce the amount of motion
information transmitted in the inter prediction mode, the motion information may be predicted on a block, subblock, or
sample basis based on correlation of motion information between the neighboring block and the current block. The motion
information may include a motion vector and a reference picture index. The motion information may further include inter
prediction direction (LO prediction, L1 prediction, Bi prediction, etc.) information. In the case of inter prediction, the
neighboring block may include a spatial neighboring block existing in the current picture and a temporal neighboring block
existing in the reference picture. The reference picture including the reference block and the reference picture including the
temporal neighboring block may be same to each other or different from each other. The temporal neighboring block may
be called a collocated reference block, a collocated CU (colCU), and the like, and the reference picture including the
temporal neighboring block may be called a collocated picture (colPic). For example, the inter predictor 221 may configure
a motion information candidate list based on neighboring blocks and generate information indicating which candidate is
used to derive a motion vector and/or a reference picture index of the current block. Inter prediction may be performed
based on various prediction modes. Forexample, in the case of a skip mode and a merge mode, the inter predictor 221 may
use motion information of the neighboring block as motion information of the current block. In the skip mode, unlike the
merge mode, the residual signal may not be transmitted. In the case of the motion information prediction (motion vector
prediction, MVP) mode, the motion vector of the neighboring block may be used as a motion vector predictor and the
motion vector of the current block may be indicated by signaling a motion vector difference.

[0042] The predictor 220 may generate a prediction signal based on various prediction methods. For example, the
predictor may apply intra prediction or inter prediction for prediction on one block, and, as well, may apply intra prediction
and inter prediction at the same time. This may be called combined inter and intra prediction (CIIP). Further, the predictor
may be based on anintra block copy (IBC) prediction mode, or a palette mode in order to perform prediction on a block. The
IBC prediction mode or palette mode may be used for content image/video coding of a game or the like, such as screen
content coding (SCC). Although the IBC basically performs prediction in a current block, it can be performed similarly to
inter prediction in that it derives a reference block in a current block. That is, the IBC may use at least one of inter prediction
techniques described in the present document. The palette mode may be regarded as an example of intra coding or intra
prediction. When the palette mode is applied, a sample value in a picture may be signaled based on information on a
palette index and a palette table.
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[0043] The prediction signal generated through the predictor (including inter predictor 221 and/or the intra predictor 222)
may be used to generate a reconstructed signal or to generate a residual signal. The transformer 232 may generate
transform coefficients by applying a transform technique to the residual signal. For example, the transform technique may
include at least one of a discrete cosine transform (DCT), a discrete sine transform (DST), a Karhunen-Loéve transform
(KLT), a graph-based transform (GBT), or a conditionally non-linear transform (CNT). Here, the GBT means transform
obtained from a graph when relationship information between pixels is represented by the graph. The CNT refers to
transform obtained based on a prediction signal generated using all previously reconstructed pixels. In addition, the
transform process may be applied to square pixel blocks having the same size or may be applied to blocks having a
variable size rather than the square one.

[0044] The quantizer 233 may quantize the transform coefficients and transmit them to the entropy encoder 240, and the
entropy encoder 240 may encode the quantized signal (information on the quantized transform coefficients) and outputthe
encoded signal in a bitstream. The information on the quantized transform coefficients may be referred to as residual
information. The quantizer 233 may rearrange block type quantized transform coefficients into a one-dimensional vector
form based on a coefficient scan order, and generate information on the quantized transform coefficients based on the
quantized transform coefficients of the one-dimensional vector form. The entropy encoder 240 may perform various
encoding methods such as, for example, exponential Golomb, context-adaptive variable length coding (CAVLC), context-
adaptive binary arithmetic coding (CABAC), and the like. The entropy encoder 240 may encode information necessary for
video/image reconstruction other than quantized transform coefficients (e.g. values of syntax elements, etc.) together or
separately. Encoded information (e.g., encoded video/image information) may be transmitted or stored on a unit basis of a
network abstraction layer (NAL) in the form of a bitstream. The video/image information may further include information on
various parameter sets such as an adaptation parameter set (APS), a picture parameter set (PPS), a sequence parameter
set (SPS), a video parameter set (VPS) or the like. Further, the video/image information may further include general
constraintinformation. In the present document, information and/or syntax elements which are transmitted/signaled to the
decoding apparatus from the encoding apparatus may be included in video/image information. The video/image
information may be encoded through the above-described encoding procedure and included in the bitstream. The
bitstream may be transmitted through a network, or stored in a digital storage medium. Here, the network may include a
broadcast network, a communication network and/or the like, and the digital storage medium may include various storage
media such as USB, SD, CD, DVD, Blu-ray, HDD, SSD, and the like. A transmitter (not shown) which transmits a signal
outputfrom the entropy encoder 240 and/or a storage (not shown) which stores it may be configured as an internal/external
element of the encoding apparatus 200, or the transmitter may be included in the entropy encoder 240.

[0045] Quantized transform coefficients output from the quantizer 233 may be used to generate a prediction signal. For
example, by applying dequantization and inverse transform to quantized transform coefficients through the dequantizer
234 and the inverse transformer 235, the residual signal (residual block or residual samples) may be reconstructed. The
adder 155 adds the reconstructed residual signal to a prediction signal output from the inter predictor 221 or the intra
predictor 222, so that a reconstructed signal (reconstructed picture, reconstructed block, reconstructed sample array) may
be generated. When there is no residual for a processing target block as in a case where the skip mode is applied, the
predicted block may be used as a reconstructed block. The adder 250 may be called a reconstructor or a reconstructed
block generator. The generated reconstructed signal may be used for intra prediction of a next processing target block in
the current block, and as described later, may be used for inter prediction of a next picture through filtering.

[0046] Meanwhile, in the picture encoding and/or reconstructing process, luma mapping with chroma scaling (LMCS)
may be applied.

[0047] The filter 260 may improve subjective/objective video quality by applying the filtering to the reconstructed signal.
For example, the filter 260 may generate a modified reconstructed picture by applying various filtering methods to the
reconstructed picture, and may store the modified reconstructed picture in the memory 270, specifically in the DPB of the
memory 270. The various filtering methods may include, for example, deblocking filtering, sample adaptive offset, an
adaptive loop filter, a bilateral filter or the like. As discussed later in the description of each filtering method, the filter 260
may generate various information relating to filtering, and transmit the generated information to the entropy encoder 240.
The information on the filtering may be encoded in the entropy encoder 240 and output in the form of a bitstream.
[0048] The modified reconstructed picture which has been transmitted to the memory 270 may be used as a reference
picture in the inter predictor 221. Through this, the encoding apparatus can avoid prediction mismatch in the encoding
apparatus 100 and a decoding apparatus when the inter prediction is applied, and can also improve coding efficiency.
[0049] The memory 270 DPB may store the modified reconstructed picture in order to use it as a reference picture in the
inter predictor 221. The memory 270 may store motion information of a block in the current picture, from which motion
information has been derived (or encoded) and/or motion information of blocks in an already reconstructed picture. The
stored motion information may be transmitted to the inter predictor 221 to be utilized as motion information of a neighboring
block or motion information of a temporal neighboring block. The memory 270 may store reconstructed samples of
reconstructed blocks in the current picture, and transmit them to the intra predictor 222.

[0050] FIG. 3is adiagram schematically describing a configuration of a video/image decoding apparatus to which the
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present document may be applied.

[0051] Referringto FIG. 3, the video decoding apparatus 300 may include an entropy decoder 310, aresidual processor
320, a predictor 330, an adder 340, afilter 350 and a memory 360. The predictor 330 may include an inter predictor 331 and
an intra predictor 332. The residual processor 320 may include a dequantizer 321 and an inverse transformer 321. The
entropy decoder 310, the residual processor 320, the predictor 330, the adder 340, and the filter 350, which have been
described above, may be constituted by one or more hardware components (e.g., decoder chipsets or processors)
according to an embodiment. Further, the memory 360 may include a decoded picture buffer (DPB), and may be
constituted by a digital storage medium. The hardware component may further include the memory 360 as an
internal/external component.

[0052] When a bitstream including video/image information is input, the decoding apparatus 300 may reconstruct an
image correspondingly to a process by which video/image information has been processed in the encoding apparatus of
Fig. 2. For example, the decoding apparatus 300 may derive units/blocks based on information relating to block partition
obtained from the bitstream. The decoding apparatus 300 may perform decoding by using a processing unit applied in the
encoding apparatus. Therefore, the processing unit of decoding may be, for example, a coding unit, which may be
partitioned along the quad-tree structure, the binary-tree structure, and/or the ternary-tree structure from a coding tree unit
or a largest coding unit. One or more transform units may be derived from the coding unit. And, the reconstructed image
signal decoded and output through the decoding apparatus 300 may be reproduced through a reproducer.

[0053] The decoding apparatus 300 may receive a signal output from the encoding apparatus of Fig. 2 in the form of a
bitstream, and the received signal may be decoded through the entropy decoder 310. For example, the entropy decoder
310 may parse the bitstream to derive information (e.g., video/image information) required for image reconstruction (or
picture reconstruction). The video/image information may further include information on various parameter sets such as an
adaptation parameter set (APS), a picture parameter set (PPS), a sequence parameter set (SPS), a video parameter set
(VPS) or the like. Further, the video/image information may further include general constraint information. The decoding
apparatus may decode a picture further based on information on the parameter set and/or the general constraint
information. In the present document, signaled/received information and/or syntax elements, which will be described
later, may be decoded through the decoding procedure and be obtained from the bitstream. For example, the entropy
decoder 310 may decode information in the bitstream based on a coding method such as exponential Golomb encoding,
CAVLC, CABAC, orthelike, and may output a value of a syntax element necessary forimage reconstruction and quantized
values of a transform coefficient regarding a residual. More specifically, a CABAC entropy decoding method may receive a
bin corresponding to each syntax elementin a bitstream, determine a context model using decoding target syntax element
information and decoding information of neighboring and decoding target blocks, or information of symbol/bin decoded ina
previous step, predict bin generation probability according to the determined context model and perform arithmetic
decoding of the bin to generate a symbol corresponding to each syntax element value. Here, the CABAC entropy decoding
method may update the context model using information of a symbol/bin decoded for a context model of the next
symbol/bin after determination of the context model. Information on prediction among information decoded in the entropy
decoder 310 may be provided to the predictor (inter predictor 332 and intra predictor 331), and residual values, that is,
quantized transform coefficients, on which entropy decoding has been performed in the entropy decoder 310, and
associated parameter information may be input to the residual processor 320. The residual processor 320 may derive a
residual signal (residual block, residual samples, residual sample array). Further, information on filtering among
information decoded in the entropy decoder 310 may be provided to the filter 350. Meanwhile, a receiver (not shown)
which receives a signal output from the encoding apparatus may further constitute the decoding apparatus 300 as an
internal/external element, and the receiver may be a component of the entropy decoder 310. Meanwhile, the decoding
apparatus according to the present document may be called a video/image/picture coding apparatus, and the decoding
apparatus may be classified into an information decoder (video/image/picture information decoder) and a sample decoder
(video/image/picture sample decoder). The information decoder may include the entropy decoder 310, and the sample
decoder may include at least one of the dequantizer 321, the inverse transformer 322, the adder 340, the filter 350, the
memory 360, the inter predictor 332, and the intra predictor 331.

[0054] Thedequantizer 321 may output transform coefficients by dequantizing the quantized transform coefficients. The
dequantizer 321 may rearrange the quantized transform coefficients in the form of a two-dimensional block. In this case,
the rearrangement may perform rearrangementbased on an order of coefficient scanning which has been performed in the
encoding apparatus. The dequantizer 321 may perform dequantization on the quantized transform coefficients using
quantization parameter (e.g., quantization step size information), and obtain transform coefficients.

[0055] The degauntizer 322 obtains a residual signal (residual block, residual sample array) by inverse transforming
transform coefficients.

[0056] The predictor may perform prediction on the current block, and generate a predicted block including prediction
samples for the current block. The predictor may determine whether intra prediction or inter prediction is applied to the
current block based on the information on prediction output from the entropy decoder 310, and specifically may determine
an intra/inter prediction mode.
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[0057] The predictor 320 may generate a prediction signal based on various prediction methods. For example, the
predictor may apply intra prediction or inter prediction for prediction on one block, and, as well, may apply intra prediction
and inter prediction at the same time. This may be called combined inter and intra prediction (CIIP). Further, the predictor
may be based on anintra block copy (IBC) prediction mode, or a palette mode in order to perform prediction on a block. The
IBC prediction mode or palette mode may be used for content image/video coding of a game or the like, such as screen
content coding (SCC). Although the IBC basically performs prediction in a current block, it can be performed similarly to
inter prediction in that it derives a reference block in a current block. That s, the IBC may use atleast one of inter prediction
techniques described in the present document. The palette mode may be regarded as an example of intra coding or intra
prediction. When the palette mode is applied, information on a palette table and a palette index may be included in the
video/image information and signaled.

[0058] The intra predictor 331 may predict the current block by referring to the samples in the current picture. The
referred samples may be located in the neighbor of or apart from the current block according to the prediction mode. In the
intra prediction, prediction modes may include a plurality of non-directional modes and a plurality of directional modes. The
intra predictor 331 may determine the prediction mode applied to the current block by using the prediction mode applied to
the neighboring block.

[0059] The inter predictor 332 may derive a predicted block for the current block based on a reference block (reference
sample array) specified by a motion vector on a reference picture. At this time, in order to reduce the amount of motion
information transmitted in the inter prediction mode, the motion information may be predicted on a block, subblock, or
sample basis based on correlation of motion information between the neighboring block and the current block. The motion
information may include a motion vector and a reference picture index. The motion information may further include inter
prediction direction (LO prediction, L1 prediction, Bi prediction, etc.) information. In the case of inter prediction, the
neighboring block may include a spatial neighboring block existing in the current picture and a temporal neighboring block
existing in the reference picture. For example, the inter predictor 332 may configure a motion information candidate list
based on neighboring blocks, and derive a motion vector and/or a reference picture index of the current block based on
received candidate selection information. Inter prediction may be performed based on various prediction modes, and the
information on prediction may include information indicating a mode of inter prediction for the current block.

[0060] The adder 340 adds obtained residual signal to a prediction signal (predicted block, predicted sample array)
output from the predictor (inter predictor 332 and/or intra predictor 331), so that a reconstructed signal (reconstructed
picture, reconstructed block, reconstructed sample array) may be generated. When there is no residual for a processing
target block as in a case where the skip mode is applied, the predicted block may be used as a reconstructed block.
[0061] The adder 340 may be called a reconstructor or a reconstructed block generator. The generated reconstructed
signal may be used for intra prediction of a next processing target block in the current block, and as described later, may be
output through filtering or be used for inter prediction of a next picture.

[0062] Meanwhile, in the picture decoding process, luma mapping with chroma scaling (LMCS) may be applied.
[0063] The filter 350 may improve subjective/objective video quality by applying the filtering to the reconstructed signal.
For example, the filter 350 may generate a modified reconstructed picture by applying various filtering methods to the
reconstructed picture, and may transmit the modified reconstructed picture in the memory 360, specifically in the DPB of
the memory 360. The various filtering methods may include, for example, deblocking filtering, sample adaptive offset, an
adaptive loop filter, a bilateral filter or the like.

[0064] The (modified) reconstructed picture which has been stored in the DPB of the memory 360 may be used as a
reference picture in the inter predictor 332. The memory 360 may store motion information of a block in the current picture,
from which motion information has been derived (or decoded) and/or motion information of blocks in an already
reconstructed picture. The stored motion information may be transmitted to the inter predictor 260 to be utilized as
motion information of a neighboring block or motion information of a temporal neighboring block. The memory 360 may
store reconstructed samples of reconstructed blocks in the current picture, and transmit them to the intra predictor 331.
[0065] Inthe present description, embodiments described in the filter 260, the inter predictor 221 and the intra predictor
222 of the encoding apparatus 200 may be similarly or correspondingly applied to the filter 350, the inter predictor 332 and
the intra predictor 331 of the decoding apparatus 300.

[0066] As described above, prediction is performed in order to increase compression efficiency in performing video
coding. Through this, a predicted block including prediction samples for a current block, which is a coding target block, may
be generated. Here, the predicted block includes prediction samples in a space domain (or pixel domain). The predicted
block may be indentically derived in the encoding apparatus and the decoding apparatus, and the encoding apparatus may
increase image coding efficiency by signaling to the decoding apparatus not original sample value of an original block itself
but information on residual (residual information) between the original block and the predicted block. The decoding
apparatus may derive a residual block including residual samples based on the residual information, generate a
reconstructed block including reconstructed samples by adding the residual block to the predicted block, and generate
a reconstructed picture including reconstructed blocks.

[0067] The residual information may be generated through transform and quantization procedures. For example, the
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encoding apparatus may derive a residual block between the original block and the predicted block, derive transform
coefficients by performing a transform procedure on residual samples (residual sample array) included in the residual
block, and derive quantized transform coefficients by performing a quantization procedure on the transform coefficients, so
that it may signal associated residual information to the decoding apparatus (through a bitstream). Here, the residual
information may include value information, position information, a transform technique, transform kernel, a quantization
parameter or the like of the quantized transform coefficients. The decoding apparatus may perform a quantization/de-
quantization procedure and derive the residual samples (or residual sample block), based on residual information. The
decoding apparatus may generate a reconstructed block based on a predicted block and the residual block. The encoding
apparatus may derive a residual block by dequantizing/inverse transforming quantized transform coefficients for
reference for inter prediction of a next picture, and may generate a reconstructed picture based on this.

[0068] When inter prediction is applied, the predictor of the encoding apparatus/decoding apparatus may perform the
inter prediction on a block unit basis and derive the prediction sample. Inter prediction can be a prediction derived in a
manner that is dependent on data elements (e.g., sample values or motion information) of picture(s) other than the current
picture. When inter prediction is applied to the current block, a predicted block (prediction sample array) for the current
block may be derived based on a reference block (reference sample array) specified by a motion vector on a reference
picture which a reference picture index indicates. At this time, in order to reduce the amount of motion information
transmitted in the inter prediction mode, the motion information of the current block may be predicted on a unit basis of a
block, a subblock, or a sample based on correlation of motion information between the neighboring block and the current
block. The motion information may include a motion vector and a reference picture index. The motion information may
further include inter prediction type (LO prediction, L1 prediction, Bi prediction, etc.) information. When inter prediction is
applied, the neighboring block may include a spatial neighboring block existing in the current picture and a temporal
neighboring block existing in the reference picture. The reference picture including the reference block and the reference
picture including the temporal neighboring block may be same to each other or different from each other. The temporal
neighboring block may be called a collocated reference block, a collocated CU (colCU), and the like, and the reference
picture including the temporal neighboring block may be called a collocated picture (colPic). For example, motion
information candidate list may be configured based on neighboring blocks of the current block, and a flag or index
information indicating which candidate is selected (used) in order to derive a motion vector and/or areference picture index
of the current block may be signaled. Inter prediction may be performed based on various prediction modes. For example,
in the case of a skip mode and a (normal) merge mode, motion information of the current block may be the same as motion
information of the selected neighboring block. In the skip mode, unlike the merge mode, the residual signal may not be
transmitted. In the case of motion information prediction (motion vector prediction (MVP)) mode, a motion vector of the
selected neighboring block may be used as a motion vector predictor, and a motion vector difference may be signaled. In
this case, a motion vector of the current block may be derived using the sum of the motion vector predictor and motion
vector difference.

[0069] The video/image encoding procedure based on inter prediction may schematically include, for example, the
following.

[0070] Fig. 4 represents an example of an inter prediction based video/image encoding method.

[0071] The encoding apparatus performs inter prediction on a current block (S400). The encoding apparatus may derive
inter prediction mode and motion information of the current block, and generate prediction samples of the current block.
Here, inter prediction mode determination, motion information derivation, and prediction sample generation procedure
may be performed at the same time, or performed one after another. For example, the inter predictor of the encoding
apparatus may include a prediction mode determining part, a motion information deriving part, and a predicted sample
deriving part. The prediction mode determining part may determine a prediction mode for the current block, the motion
information deriving part may derive motion information of the current block, and the prediction sample deriving part may
derive predicted samples of the current block. For example, the inter predictor of the encoding apparatus may search for a
block similar to the current block in a certain region (search region) of the reference pictures through motion estimation, and
derive areference block whose difference from the current block is minimum, or less than or equal to a certain level. Based
on this, the reference picture index indicating a reference picture on which the reference block is located may be derived,
and based on the difference in position between the reference block and the current block, the motion vector may be
derived. The encoding apparatus may determine a mode from among various prediction modes, which is applied to the
current block. The encoding apparatus may compare RD costs for the various prediction modes, and determine the
optimal prediction mode for the current block.

[0072] Forexample, when the skip mode or the merge mode is applied to the current block, the encoding apparatus may
configure amerge candidate list to be described later, and derive a reference block whose difference from the current block
is minimum or less than or equal to a certain level from among reference blocks which merge candidates included in the
merge candidate list indicate. In this case, the merge candidate associated with the derived reference block may be
selected, and merge index information indicating the selected merge candidate may be generated and be signaled to the
decoding apparatus. The motion information of the current block may be derived using motion information of the selected
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merge candidate.

[0073] As another example, when the (A)MVP mode is applied to the current block, the encoding apparatus may
configure an (A)MVP candidate list, and use the motion vector of an mvp (motion vector predictor) candidate selected from
among mvp candidates included in the (A)MVP candidate list as the mvp of the current block. In this case, for example, the
motion vector indicating the reference block derived by the above-described motion estimation may be used as a motion
vector of the current block, and among the mvp candidates, the mvp candidate which has a motion vector whose difference
from the motion vector of the current block is smallest may be the selected mvp candidate. MVD (motion vector difference),
which is a difference obtained by subtracting the mvp from the motion vector of the current block, may be derived. In this
case, information on the MVD may be signaled to the decoding apparatus. Additionally, when the (A)MVP mode is applied,
a value of the reference picture index may be configured as a reference picture index information and signaled separately
to the decoding apparatus.

[0074] The encoding apparatus may derive residual samples based on the prediction samples (S410). The encoding
apparatus may derive the residual samples via comparison of original samples of the current block and the prediction
samples.

[0075] The encoding apparatus encodes image information including prediction information and residual information
(S420). The encoding apparatus may output the encoded image information in the form of a bitstream. The prediction
information may include a prediction mode information (e.g., skip flag, merge flag, mode index or the like) and information
on motion information as information on the prediction procedure. The information on motion information may include
candidate selection information (e.g., merge index, mvp flag, or mvp index), which is information for deriving a motion
vector. Further, the information on motion information may include information on the above-described MVD, and/or the
reference picture index information. Further, the information on motion information may include information indicating
whether the LO prediction, the L1 prediction, or bi-prediction is applied. The residual information is information on the
residual samples. The residual information may include information on quantized transform coefficients for the residual
samples.

[0076] The outputbitstream may be stored in a (digital) storage medium and delivered to the decoding apparatus, or may
be delivered to the decoding apparatus through a network.

[0077] Meanwhile, as described above, the encoding apparatus may generate a reconstructed picture (including
reconstructed samples and a reconstructed block) based on the reference samples and the residual samples. This is to
derive the same prediction result in the encoding apparatus as one that is performed in the decoding apparatus, and the
reason is that coding efficiency can be increased through this. Therefore, the encoding apparatus may store a
reconstructed picture (or reconstructed samples, a reconstructed block) in the memory, and utilize it as a reference
picture for inter prediction. The in-loop filtering procedure may be further applied to the reconstructed picture as described
above.

[0078] The video/image decoding procedure based on inter prediction may schematically include, for example, the
following.

[0079] Fig. 5 represents an example of an inter prediction based video/image decoding method.

[0080] Referring to Fig. 5, the decoding apparatus may perform an operation corresponding to the operation which has
been performed in the encoding apparatus. The decoding apparatus may perform prediction on the current block and
derive the prediction samples based on the received prediction information.

[0081] Specifically, the decoding apparatus may determine the prediction mode for the current block based on the
received prediction information (S500). The decoding apparatus may determine which inter prediction mode is applied to
the current block based on the prediction mode information in the prediction information.

[0082] For example, it may be determined based on the merge flag whether the merge mode is applied to the current
block or (A)MVP mode is determined. Alternatively, one inter prediction mode may be selected from among various inter
prediction mode candidates based on the mode index. The inter prediction mode candidates may include the skip mode,
the merge mode and/or the (A)MVP mode, or may include various inter prediction modes to be described later.

[0083] The decoding apparatus derives the motion information of the current block based on the determined inter
prediction mode (S510). For example, when the skip mode or the merge mode is applied to the current block, the decoding
apparatus may configure a merge candidate list to be described later, and select one of merge candidates included in the
merge candidate list. The selection may be performed based on the above-described selection information (merge index).
The motion information of the current block may be derived using motion information of the selected merge candidate. The
motion information of the selected merge candidate may be used as the motion information of the current block.
[0084] As another example, when the (A)MVP mode is applied to the current block, the decoding apparatus may
configure an (A)MVP candidate list to be described later, and use a motion vector of a motion vector predictor (MVP)
candidate selected from among mvp candidates included in the (A)MVP candidate list as the MVP of the current block. The
selection may be performed based on the above-described selection information (mvp flag or mvp index). In this case,
MVD of the current block may be derived based on information on the MVD, and the motion vector of the current block may
be derived based on the MVD and the mvp of the current block. Further, the reference picture index of the current block may
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be derived based on the reference picture index information. The picture in the reference picture list concerning the current
block, which the reference picture index indicates may be derived as a reference picture which is referred to for the inter
prediction of the current block.

[0085] Meanwhile, as described later, the motion information of the current block may be derived without configuring the
candidate list, and in this case, the motion information of the current block may be derived according to the procedure
disclosed in the prediction mode to be described later. In this case, the configuring of the candidate list as described above
may be omitted.

[0086] The decoding apparatus may generate prediction samples for the current block based on the motion information
of the current block (S520). In this case, the reference picture may be derived based on the reference picture index of the
current block, and the prediction samples of the current block may be derived using the samples of the reference block on
the reference picture which is indicated by the motion vector of the current block. In this case, a prediction sample filtering
procedure for the all or some of prediction samples of the current block may be further performed according to
circumstances as described later.

[0087] For example, the inter predictor of the encoding apparatus may include a prediction mode determining part, a
motion information deriving part, and a predicted sample deriving part, may determine a prediction mode for the current
block based on prediction mode information received at the prediction mode determining part, may derive motion
information (motion vector and/or reference picture index and/or the like) of the current block based on information on
motion information received at the motion information deriving part, and may derive predicted samples of the current block
at the prediction sample deriving part.

[0088] The decoding apparatus generates the residual samples for the current block based on the received residual
information (S530). The decoding apparatus may generate the reconstructed samples for the current block based on the
residual samples and the prediction samples, and generate the reconstructed picture based on the reconstructed
samples. (S540). Hereinafter, the in-loop filtering procedure may be applied to the reconstructed picture as described
above.

[0089] Fig. 6 illustratively represents an inter prediction procedure.

[0090] ReferringtoFig.6,asdescribed above, the inter prediction procedure may include determining aninter prediction
mode, deriving motion information according to the determined prediction mode, and performing prediction based on the
derived motion information (generating a prediction sample). The inter prediction procedure may be performed in the
encoding apparatus and the decoding apparatus as described above. In the present document, a coding apparatus may
include an encoding apparatus and/or a decoding apparatus.

[0091] Referring to Fig. 6, the coding apparatus determines an inter prediction mode for a current block (S600). Various
inter prediction modes may be used for prediction of the current block in a picture. For example, a variety of modes, such as
a merge mode, a skip mode, a motion vector prediction (MVP) mode, an affine mode, a subblock merge mode, a merge
with MVD mode or the like, may be used. A decoder side motion vector refinement (DMVR) mode, an adaptive motion
vector resolution (AMVR) mode, bi-prediction with CU-level weight (BCW), bi-directional optical flow (BDOF) or the like
may be used as an additional mode, or as a substitute. The affine mode may be called an affine motion prediction mode.
The MVP mode may be called an advanced motion vector prediction (AMVP) mode. In the present document, some
modes and/or a motion information candidate derived by some modes may be included as one of candidates relating to
motion information of another mode. For example, the HMVP candidate may be added as a merge candidate of the
merge/skip mode, or may be added as an MVP candidate of the MVP mode. When the HVMP candidate is used as a
motion information candidate of the merge mode or the skip mode, the HVMP candidate may be called an HMVP merge
candidate.

[0092] The prediction mode information indicating the inter prediction mode of the current block may be signaled from
the encoding apparatus to the decoding apparatus. The prediction mode information may be included in a bitstream and
received at the decoding apparatus. The prediction mode information may include index information indicating one of
multiple candidate modes. Further, the inter prediction mode may be indicated through hierarchical signaling of flag
information. In this case, the prediction mode information may include one or more flags. For example, it may be indicated
whether the skip mode is applied by signaling the skip flag, it may be indicated whether the merge mode is applied by
signaling the merge flag for the skip mode not being applied, and it may be indicated that the MVP mode is applied or aflag
for further partition may be further signaled when the merge mode is not applied. The affine mode may be signaled as an
independent mode, or may be signaled as a mode dependent on the merge mode, the MVP mode or the like. For example,
the affine mode may include an affine merge mode and an affine MVP mode.

[0093] The coding apparatus derives motion information for the current block (S610). The deriving of the motion
information may be derived based on the inter prediction mode.

[0094] The coding apparatus may perform inter prediction using motion information for the current block. The encoding
apparatus may derive optimal motion information for the current block through a motion estimation procedure. For
example, the encoding apparatus may search a similar reference block of a high correlation in a predetermined search
range in a reference picture in a fractional pixel unit using an original block in an original picture for the current block, and
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may derive motion information through this. Similarity of a block may be derived based on difference between phase-
based sample values. For example, similarity of a block may be calculated based on SAD between the current block (or
template of the current block) and the reference block (or template of the reference block). In this case, the motion
information may be derived based on the reference block having the smallest SAD in a search region. The derived motion
information may be signaled to the decoding apparatus according to various methods based on inter prediction mode.
[0095] The coding apparatus performs inter prediction based on motion information for the current block (S620). The
coding apparatus may derive prediction sample(s) for the current block based on the motion information. The current block
including the prediction samples may be called a predicted block.

[0096] Meanwhile, inthe case of inter prediction, inter prediction method in which the distortion ofimage is considered is
being proposed. Specifically, there is proposed an affine motion model which efficiently derives the motion vector for
sample blocks or sub-blocks of the current block, and which increases the accuracy of inter prediction despite deformation
such as rotation, zoom in, zoom out of an image. That is, the affine motion model is one that derives the motion vector for
sample points or sub-blocks of the current block, and the prediction using the affine motion model may be called an affine
motion prediction, an affine motion prediction, motion prediction of a sub-block unit or a sub-block motion prediction.
[0097] For example, the sub-block motion prediction using the affine motion model may efficiently express such four
motions as described later, that is, such four deformations as described later.

[0098] Fig. 7 illustratively represents motions which are expressed through an affine motion model. Referring to Fig. 7,
the motions which can be expressed through the affine motion model may include translate motion, scale motion, rotate
motion and shear motion. That is, as shown in Fig. 7, the translate motion that an image (or a part thereof) is moved in a
plane over time, the scale motion that an image (or a part thereof) is scaled over time, the rotate motion that animage (ora
partthereof) is rotated over time, and the shear motion thatan image (or a part thereof) is deformed to a parallelogram over
time may be efficiently expressed through motion prediction of the sub-block unit.

[0099] The encoding apparatus/decoding apparatus may predict distortion shape of the image based on motion vectors
at control points (CP) of the current block through the affine inter prediction, which can lead to increase in prediction
accuracy, thus improving compression performance of an image. Further, by using the motion vector of the neighboring
block of the current block, a motion vector for at least one control point of the current block may be derived, and thus itis
possible to reduce data amount of added additional information, and considerably improve inter prediction efficiency.
[0100] Asone example of the affine motion prediction, motion information at three control points, that is, three reference
points may be required.

[0101] Fig. 8illustratively represents the affine motion model in which motion vectors for three control points are used.
[0102] If atop-left sample position in the current block 800 is set as (0, 0), as shown in Fig. 8, sample positions (0, 0), (w,
0), (0, h) may be determined as the control points. Hereinafter, the control point of (0, 0) sample position may be
represented as CPO; the control point of (w, 0) sample position, CP1; and the control point of (0, h) sample position, CP2.
[0103] By using each of the above-described control points and the motion vector for the corresponding control point, an
equation for the affine motion model may be derived. The equation for the affine motion model may be represented as
below:

[Equation 1]
(

(le - va) (UZx - va)

U, W * X + A
__(vly'_'VOy)>k __(vzy'_'VOy)

Yy = w X h

\

*Y + Vox

* Y+ Vgy

where w represents a width of the current block 800; h, a height of the current block 800; vOx and v0Oy, an x componentand y
component of the motion vector of CPO, respectively; vixand v1y, an x component and y component of the motion vector of
CP1, respectively; and v2x and v2y, an x component and y component of the motion vector of CP2, respectively. Further, x
represents an x component of a position of a target sample in the current block 800; y, a y component of the position of the
target sample in the current block 800; vx, an x component of a motion vector of the target sample in the current block 800;
and vy, a y component of the motion vector of the target sample in the current block 800.

[0104] Since the motion vector of CPO, the motion vector of CP1, and the motion vector of CP2 are known, the motion
vector according to the sample position in the current block may be derived based on Equation 1. That is, according to the
affine motion model, the motion vectors vO(vOx, vOy), v1(vix, v1y), v2(v2x, v2y) at the control points may be scaled based
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onratios of distances between coordinates (x, y) of the target sample and three control points, so that the motion vector of
the target sample according to the target sample position may be derived. Thatis, according to the affine motion model, the
motion vector of each sample in the current block may be derived based on the motion vectors of the control points.
Meanwhile, a set of the motion vectors of the samples in the current block which have been derived according to the affine
motion model may be represented as an affine motion vector field (MVF).

[0105] Meanwhile, six parameters for Equation 1 above may be represented as a, b, ¢, d, e and f of following equations,
and equation for the affine motion model which is represented using the six parameters may be as below:

[Equation 2]

q = (V1x—Vox) b= (V2x—Vox) C= Voy

w h
(V1y—voy) (V2y—Voy) f=
= —— —_— e —— v

d ” e - Oy
ve=a*xx+bx*xy+c
vy =dxx+exy+f

where w represents a width of the current block 800; h, a height of the current block 800; vOx and vOy, an x componentandy
component of the motion vector of CPO, respectively; vixand v1y, an x component and y component of the motion vector of
CPO, respectively; and v2x and v2y, an x component and y component of the motion vector of CP1, respectively. Further, x
represents an x component of a position of a target sample in the current block 800; y, ay component of the position of the
target sample in the current block 800; vx, an x component of a motion vector of the target sample in the current block 800;
and vy, a y component of the motion vector of the target sample in the current block 800.

[0106] The affine motion model using the six parameters or the affine inter prediction may be represented as 6-
parameter affine motion model or AF6.

[0107] Further, as one example of the affine motion prediction, motion information at two control points, that is, two
reference points may be required.

[0108] Fig. 9illustratively represents a motion model of the affine unit in which motion vectors for two control points are
used. The affine motion model using two control points may express three motions including the translate motion, the scale
motion and the rotate motion. The affine motion model expressing three motions may be represented as a similarity affine
motion model or a simplified affine motion model.

[0109] Ifatop-leftsample positioninthe currentblock 900is setas (0, 0), as showninFig. 9, sample positions (0,0), (w, 0)
may be determined as the control points. Hereinafter, the control point of (0, 0) sample position may be represented as
CPO; and the control point of (w, 0) sample position, CPO.

[0110] By usingeach of the above-described control points and the motion vector for the corresponding control point, an
equation for the affine motion model may be derived. The equation for the affine motion model may be represented as
below:

[Equation 3]
(
v _(le_va)*x_(vly_vOy)* T
X w w y 0x
| v = (v1y _voy)*x_ (V15 _va)*y_l_v
LY w w 0y

where w represents a width of the current block 900; vOx and vOy, an x component and y component of the motion vector of
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CPO, respectively; vix and v1y, an x component and y component of the motion vector of CPO0, respectively. Further, x
represents an x component of a position of a target sample in the current block 900; y, a y component of the position of the
target sample in the current block 900; vx, an x component of a motion vector of the target sample in the current block 900;
and vy, a y component of the motion vector of the target sample in the current block 900.

[0111] Meanwhile, four parameters for Equation 3 above may be represented as a, b, c and d of following equations, and
equation for the affine motion model which is represented using the four parameters may be as below:

[Equation 4]

_ (V1x—Vox) b= (vly_VOy) C= Vyy d= on
w w

d

vy =a*xx—bx*xy+c
y =b*x+axy+d

1%

where w represents a width of the current block 900; vOx and vQy, an x component and y component of the motion vector of
CPO, respectively; vix and v1y, an x component and y component of the motion vector of CPO, respectively. Further, x
represents an x component of a position of a target sample in the current block 900; y, a y component of the position of the
target sample in the current block 900; vx, an x component of a motion vector of the target sample in the current block 900;
and vy, a y component of the motion vector of the target sample in the current block 900. Since the affine motion model
using the two control points may be expressed with four parameters a, b, c and d as in Equation 4, the affine motion model
or the affine motion prediction using the four parameters may be represented as 4-parameter affine motion model or AF4.
Thatis, according to the affine motion model, the motion vector of each sample in the current block may be derived based
on the motion vectors of the control points. Meanwhile, a set of the motion vectors of the samples in the current block which
have been derived according to the affine motion model may be represented as an affine motion vector field (MVF).
[0112] Meanwhile, as described above, the motion vector of the sample unit may be derived through the affine motion
model, and the accuracy of inter prediction can be considerably improved through this. However, in this case, complexity
may be greatly increased in the motion compensation process.

[0113] Thus, it may be limited to derive the motion vector of the sub-block unit in the current block instead of the motion
vector of the sample unit.

[0114] Fig. 10 llustratively represents a method of deriving a motion vector in a subblock unit based on the affine motion
model. Fig. 10illustratively represents a case where the size of the currentblockis 16 X 16, and the motion vectoris derived
in4 X 4 sub-block units. The sub-block may be setin various sizes, and forexample, if the sub-blockis setinan n X nssize (n
is a positive integer, and for example, nis 4), the motion vector may be derived in an n X n sub-block unitin the current block
based on the affine motion model, and various method for deriving a motion vector representing each sub-block may be
applied.

[0115] Forexample, referring to Fig. 10, the motion vector of each sub-block may be derived setting a center or center
lower right side sample position of each sub-block as representative coordinates. Here, the center lower right side position
may represent a sample position among four samples located at the center of the sub-block, which is located at a lower
right side. For example, if n is an odd number, one sample may be located at the center of the sub-block, and in this case,
the center sample position may be used for deriving the motion vector of the sub-block. However, if n is an even number,
four samples may be located adjacent to the center of the sub-block, and in this case, the lower right side sample position
may be used for deriving the motion vector. For example, referring to Fig. 10, representative coordinates for each of the
sub-blocks may be derived as (2, 2), (6, 2), (10, 2),... (14, 14), and the encoding apparatus/decoding apparatus may derive
the motion vector of each sub-block by inputting each of the representative coordinates of the sub-blocks into Equations 1
to 3. Predicting the motion of the sub-block in the current block through the affine motion model may be named motion
prediction of sub-block unit or sub-block motion prediction, and such motion vectors of sub-blocks may be represented as
MVF.

[0116] Meanwhile, as one example, the size of the sub-block in the current block may be derived based on the following
equation:
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[Equation 5]

w * MvPre

M = clip3| 4,w,
max (abs(le — Vox ) abs(vly — voy))

h * MvPre
N =clip3| 4,h,

max (abs(v2x — Vox)» abs(vzy — voy))

where M represents a width of the sub-block; and N, a height of the sub-block. Further, vOx and vOy represent an x
componentand y component of CPMVO0 of the current block, respectively; vix and v1y, an x component and y component
of CPMV1 of the current block, respectively; w, a width of the current block; h, a height of the current block; and MvPre,
motion vector fraction accuracy. For example, the motion vector fraction accuracy may be set as 1/16.

[0117] Meanwhile, intheinter prediction using above-described affine motion model, that s, the affine motion prediction,
there may exist a merge mode (AF_MERGE) and an affine inter mode (AF_INTER). Here, the affine inter mode may be
represented as an affine motion vector prediction mode (affine MVP mode, AF_MVP).

[0118] The merge mode using the affine motion model is similar to the existing merge mode in that MVD for motion
vectors of the control points is not transmitted. That is, like the existing skip/merge mode, the merge mode using the affine
motion model may represent an encoding/decoding method which performs prediction by deriving CPMV for each of two or
three control points from the neighboring block of the current block without decoding for MVD (motion vector difference).
[0119] Forexample,ifthe AF_MRG mode is applied to the currentblock, MV for CPO and CPO (i.e., CPMV0and CPMV1)
may be derived from the neighboring block among the neighboring blocks of the current block, to which the prediction mode
using the affine mode, thatis, the affine motion prediction has been applied. Thatis, CPMV0 and CPMV1 of the neighboring
block to which the affine mode has been applied may be derived as the merge candidate, and the merge candidate may be
derived as CPMV0 and CPMV1 for the current block.

[0120] The affine inter mode may represent inter prediction in which prediction based on affine MVF is performed by
deriving MVP (motion vector predictor) for motion vectors of the control points, deriving motion vectors of the control points
based on the MVP and received MVP, and deriving affine MVF of the current block based on the motion vectors of the
control points. Here, the motion vector of the control point may be represented as a control point motion vector (CPMV);
MVP of the control point, a control point motion vector predictor (CPMVP); and MVD of the control point, control point
motion vector difference (CPMVD). Specifically, for example, the encoding apparatus may derive the control point motion
vector predictor (CPMVP) and the control point motion vector (CPMV) for each of CP0 and CP1 (or CPO, CP1 and CP2),
and may transmit or store information on the CPMVP and/or CPMVD which is a difference value between the CPMVP and
CPMV.

[0121] Here, if the affine inter mode is applied to the current block, the encoding apparatus/decoding apparatus may
constitute an affine MVP candidate list based on the neighboring block of the current block, and the affine MVP candidate
may be referred to as CPMVP pair candidate, and the affine MVP candidate list may be referred to as CPMVP candidate
list.

[0122] Further, each affine MVP candidate may mean combination of CPMVPs of CPO and CP1 in the four-parameter
affine motion model (four parameter affine motion model), and may mean combination of CPMVPs of CP0, CP1and CP2in
the six-parameter affine motion model.

[0123] Meanwhile, with regard to the affine inter prediction, aninherited affine candidate or an inherited candidate, and a
constructed affine candidate are being considered for the affine MVP candidate list configuration. The inherited candidate
may refer to a candidate that the motion information of the neighboring block of the current block without other modification
or combination, that is, CPMV itself of the neighboring block, is added into the motion candidate list of the current block.
Here, the neighboring blocks may include a bottom-left corner neighboring block AOQ, left neighboring block A1, top
neighboring block B0, top-right corner neighboring block B1, and top-left corner neighboring block B2 of the current block.
The constructed affine candidate means an affine candidate which configures CPMV of the current block by the
combination of CPMWs of at least two neighboring blocks. The driving of the constructed affine candidate will be
described in detail below.

[0124] Here, the inherited affine candidate may be like following.

[0125] For example, when the neighboring block of the current block is an affine block, and the reference picture of the
current block is the same as the reference picture of the neighboring block, the affine MVP pair of the current block may be
determined from the affine motion model of the neighboring block. Here, the affine block may represent a block to which the
affine inter prediction is applied. The inherited affine candidate may represent CPMVPs (e.g., the affine MVP pair) which
has been derived based on the affine motion model of the neighboring block.

[0126] Specifically, for example, the inherited affine candidate may be derived as described below.
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[0127] Fig. 11 illustratively represents neighboring blocks for deriving the inherited affine candidate.

[0128] Referring to Fig. 11, the neighboring blocks of the current block may include a left neighboring block A0 of the
current block, a bottom-left corner neighboring block A1 of the current block, a top neighboring block BO of the current
block, a top-right corner neighboring block B1 of the current block, and a top-left corner neighboring block B2 of the current
block.

[0129] Forexample, if a size of the current block is WxH, and x component of the top-left sample position of the current
block is 0 and y component thereof is 0, the left neighboring block may be a block including a sample at coordinates (-1,
H-1); the top neighboring block, a block including a sample at coordinates (W-1, -1); the top-right corner neighboring block,
a block including a sample at coordinates (W, -1); the bottom-left corner neighboring block, a block including a sample at
coordinates (-1, H); and the top-left corner neighboring block, a block including a sample at coordinates (-1, -1).
[0130] The encoding apparatus/decoding apparatus may check the neighboring blocks A0, A1, BO, B1, and B2
sequentially, and, if the neighboring block has been coded using the affine motion model, and the reference picture of
the current block is the same as the reference picture of the neighboring block, may derive two CPMVs or three CPMV's of
the current block based on the affine motion model of the neighboring block. The CPMVs may be derived as an affine MVP
candidate of the current block. The affine MVP candidate may represent the inherited affine candidate.

[0131] As one example, up to two inherited affine candidates may be derived based on the neighboring blocks.
[0132] For example, the encoding apparatus/decoding apparatus may derive the first affine MVP candidate of the
current block based on a first block in the neighboring blocks. Here, the first block may be coded with the affine motion
model, and the reference picture of the first block may be the same as the reference picture of the current block. That s, the
first block may be a block which has been first confirmed to satisfy a condition while checking neighboring blocks in a
specific order. The condition may be that a block is coded with the affine motion model, and that a reference picture of a
block is the same as a reference picture of the current block.

[0133] Hereinafter, the encoding apparatus/decoding apparatus may derive a second affine MVP candidate of the
current block based on a second block in the neighboring blocks. Here, the second block may be coded with the affine
motion model, and the reference picture of the second block may be the same as the reference picture of the current block.
That is, the second block may be a block which has been second confirmed to satisfy a condition while checking
neighboring blocks in a specific order. The condition may be that a block is coded with the affine motion model, and thata
reference picture of a block is the same as a reference picture of the current block.

[0134] Meanwhile, forexample, when the number of the available inherited affine candidates is less than two (that is, the
number of derived inherited affine candidates is less than two), the constructed affine candidate may be considered. The
configured affine candidate may be derived as below.

[0135] Fig. 12 illustratively represents a spatial candidate for the constructed affine candidate.

[0136] As shown in Fig. 12, motion vectors of the neighboring blocks of the current block may be divided into three
groups. Referring to Fig. 12, the neighboring blocks may include a neighboring block A, a neighboring block B, a
neighboring block C, a neighboring block D, a neighboring block E, a neighboring block F, and a neighboring block G.
[0137] The neighboring block A may represent a neighboring block located top left of a top-left sample position of the
current block; the neighboring block B, a neighboring block located top of the top-left sample position of the current block;
and the neighboring block C, a neighboring block located left of the top-left sample position of the current block. In addition,
the neighboring block D may represent a neighboring block located top of a top-right sample position of the current block;
and the neighboring block E, a neighboring block located top right of the top-right sample position of the current block. In
addition, the neighboring block F may represent a neighboring block located left of a bottom-left sample position of the
currentblock; and the neighboring block G, a neighboring block located bottom left of the bottom-left sample position of the
current block.

[0138] For example, the three groups may include Sj, S;, and S,, and the S, the S, and the S, may be derived as
following Table.

[Table 1]

Sp ={mvy,, mvg, mv;} S; ={mvp, mvg S, = {mve, mvg}

where my,, represents a motion vector of the neighboring block A; my,g, a motion vector of the neighboring block B;
mvc, a motion vector of the neighboring block C; my,n, a motion vector of the neighboring block D; my,g, a motion vec-
tor of the neighboring block E; my,r, a motion vector of the neighboring block F; and my,g, a motion vector of the neigh-
boring block G. The S, may be represented as a first group; the S4, as a second group; and the S,, as a third group.
[0139] The encoding apparatus/decoding apparatus may derive mv, from the S, may derive mv, from the S,, may
derive mv, from the S,, and may derive the affine MVP candidate which includes the mv,, the m,,;, and the m,,. The affine
MVP candidate may represent the constructed affine candidate. Further, the mvy may be a CPMVP candidate of CPO; the
mv,, a CPMVP candidate of CP1; and the m,,,, a CPMVP candidate of CP2.
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[0140] Here, areference picture forthe mvy may be the same as a reference picture of the current block. Thatis, the mv,,
may be a motion vector which has been first confirmed to satisfy a condition while checking motion vectors in the Syin a
specific order. The condition may be that the reference picture for the motion vector should be the same as the reference
picture of the current block. The specific order may be the following one: the neighboring block A — the neighboring block B
— the neighboring block Cin the Sj,. Further, it may be performed in an order other than the forgoing order, and may not be
limited to the forgoing example.

[0141] Further, the reference picture for the m,,; may be the same as the reference picture of the current block. That is,
the m,,; may be amotion vector which has been first confirmed to satisfy a condition while checking motion vectorsinthe S,
in a specific order. The condition may be that the reference picture for the motion vector should be the same as the
reference picture of the current block. The specific order may be the following one: the neighboring block D — the
neighboring block E inthe S;. Further, it may be performed in an order other than the forgoing order, and may not be limited
to the forgoing example.

[0142] Further, the reference picture for the m,,, may be the same as the reference picture of the current block. That is,
the m,, may be a motion vector which has been first confirmed to satisfy a condition while checking motion vectorsinthe S,
in a specific order. The condition may be that the reference picture for the motion vector should be the same as the
reference picture of the current block. The specific order may be the following one: the neighboring block F — the
neighboring block Ginthe S,. Further, it may be performed in an order other than the forgoing order, and may not be limited
to the forgoing example.

[0143] Meanwhile, when only the mv, and the mv, are available, that is when only the mv, and the m,,, are derived, the
my,, may be derived as the following equation.

[Equation 6]

muv; — mv (mof — mof)
MUY = WMo — h M D) = v, + h————22
w w

where my,,* represents an x component of the m,,,; mv,Y, a y component of the m,,; mvyX, an x component of the mvy;
mvyY, a y component of the mvy; mv,X, an x component of the mv,; and mv,Y, a y component of the mv,. Further, w
represents the width of the current block, and h represents the height of the current block.

[0144] Meanwhile, when only the mv, and the m,,, are derived, the my,; may be derived as the following equation.

[Equation 7]

My, — M mvs — mvg
W{‘zm(’)‘+h( 2 0) le—mug h—( 2 O)
w w

where m, X represents an x component of the my,4; mv,Y, a y component of the mv,; mvyX, an x component of the mv;
mvyY, a y component of the mvy; mv,X, an x component of the mv,; and mv,Y, a y component of the my,,. Further, w
represents the width of the current block, and h represents the height of the current block.

[0145] Further, when the number of the available inherited affine candidate and/or the constructed affine candidate is
less than two, the AMVP process of the conventional HEVC standard may be applied to the affine MVP list configuration.
That is, when the number of the available inherited affine candidate and/or the constructed affine candidate is less than
two, the process to configure an MVP candidate in the conventional HEVC standard may be performed.

[0146] Meanwhile, the flow charts of examples of configuring the foregoing affine MVP list are as described later.
[0147] Fig. 13 illustratively represents an example of configuring an affine MVP list.

[0148] Referring to Fig. 13, the encoding apparatus/decoding apparatus may add the inherited candidate to the affine
MVP list of the current block (S1300). The inherited candidate may represent the foregoing inherited affine candidate.
[0149] Specifically, the encoding apparatus/decoding apparatus may derive the maximum two inherited affine candi-
dates from neighboring blocks of the current block (S1305). Here, the neighboring blocks may include a left neighboring
block A0, a bottom-left corner neighboring block A1, a top neighboring block B0, a top-right corner neighboring block B1,
and a top-left corner neighboring block B2 of the current block.

[0150] For example, the encoding apparatus/decoding apparatus may derive the first affine MVP candidate of the
current block based on a first block in the neighboring blocks. Here, the first block may be coded with the affine motion
model, and the reference picture of the first block may be the same as the reference picture of the current block. That s, the
first block may be a block which has been first confirmed to satisfy a condition while checking neighboring blocks in a
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specific order. The condition may be that a block is coded with the affine motion model, and that a reference picture of a
block is the same as a reference picture of the current block.

[0151] Hereinafter, the encoding apparatus/decoding apparatus may derive a second affine MVP candidate of the
current block based on a second block in the neighboring blocks. Here, the second block may be coded with the affine
motion model, and the reference picture of the second block may be the same as the reference picture of the current block.
That is, the second block may be a block which has been second confirmed to satisfy a condition while checking
neighboring blocks in a specific order. The condition may be that a block is coded with the affine motion model, and thata
reference picture of a block is the same as a reference picture of the current block.

[0152] Meanwhile, the specific order may be like this: the left neighboring block A0 — the bottom-left corner neighboring
block A1 — the top neighboring block BO — the top-right corner neighboring block B1 — the top-left corner neighboring
block B2. Further, it may be performed in an order other than the forgoing order, and may not be limited to the forgoing
example.

[0153] The encoding apparatus/decoding apparatus may add the constructed candidate to the affine MVP list of the
current block (S1310). The constructed candidate may represent the foregoing constructed affine candidate. The
constructed candidate may be represented as the constructed affine MVP candidate. When the number of the available
inherited candidates is less than two, the encoding apparatus/decoding apparatus may add the constructed candidate to
the affine MVP list of the current block. For example, the encoding apparatus/decoding apparatus may derive one
constructed affine candidate.

[0154] Meanwhile, the method of deriving the constructed affine candidate may be different depending on whether the
affine motion model applied to the current block is 6-affine motion model or 4-affine motion model. Specific contents for the
method of deriving the constructed candidate will be described later.

[0155] The encoding apparatus/decoding apparatus may add the HEVC AMVP candidate to the affine MVP list of the
currentblock (S 1320). When the number of the available inherited candidate and/or the constructed candidate is less than
two, the encoding apparatus/decoding apparatus may add the HEVC AMVP candidate to the affine MVP list of the current
block. Thatis, when the number of the available inherited candidate and/or the constructed candidate is less than two, the
encoding apparatus and/or the decoding apparatus may perform the process to configure an MVP candidate in the
conventional HEVC standard.

[0156] Meanwhile, a method of deriving the constructed candidate may be as follows.

[0157] Forexample, when the affine motion model applied to the current block is 6-affine motion model, the constructed
candidate may be derived as in an example shown in Fig. 14.

[0158] Fig. 14 represents an example of deriving the constructed candidate.

[0159] Referring to Fig. 14, the encoding apparatus/decoding apparatus may check mv,, mv,, and mv, for the current
block (S1400). That is, the encoding apparatus/decoding apparatus may determine whether available mvg, mv,, or mv,
exists in the neighboring blocks of the current block. Here, the mv, may be a CPMVP candidate of CPO0 of the current block;
the mv,, aCPMVP candidate of CP1; and the mv,, a CPMVP candidate of CP2. Further, the mv,, the mv,, and the mv, may
be represented to be candidate motion vectors of the CPs.

[0160] Forexample, the encoding apparatus/decoding apparatus may check motion vectors of the neighboring blocks
in afirstgroup in a specific order whether it satisfies a specific condition. The encoding apparatus/decoding apparatus may
derive as the mv, the motion vector of the neighboring block which has been first confirmed to satisfy the condition during
the check process. That is, the mvy may be a motion vector which has been first confirmed to satisfy the specific condition
while checking motion vectors in the first group in a specific order. When the motion vectors of the neighboring blocks in the
first group do not satisfy the specific condition, there may be no available mv,. Here, for example, the specific order may be
one from the neighboring block A to the neighboring block B, and then to the neighboring block C in the first group. Further,
for example, the specific condition may be that the reference picture for the motion vector of the neighboring block should
be the same as the reference picture of the current block.

[0161] Further, forexample, the encoding apparatus/decoding apparatus may check motion vectors of the neighboring
blocks in a second group in a specific order whether it satisfies a specific condition. The encoding apparatus/decoding
apparatus may derive as the mv, the motion vector of the neighboring block which has been first confirmed to satisfy the
condition during the check process. That is, the mv, may be a motion vector which has been first confirmed to satisfy the
specific condition while checking motion vectors in the second group in a specific order. When the motion vectors of the
neighboring blocks in the second group do not satisfy the specific condition, there may be no available mv,. Here, for
example, the specific order may be one from the neighboring block D to the neighboring block E in the second group.
Further, for example, the specific condition may be that the reference picture for the motion vector of the neighboring block
should be the same as the reference picture of the current block.

[0162] Further, for example, the encoding apparatus/decoding apparatus may check motion vectors of the neighboring
blocks in a third group in a specific order whether it satisfies a specific condition. The encoding apparatus/decoding
apparatus may derive as the mv, the motion vector of the neighboring block which has been first confirmed to satisfy the
condition during the check process. That is, the mv, may be a motion vector which has been first confirmed to satisfy the
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specific condition while checking motion vectors in the third group in a specific order. When the motion vectors of the
neighboring blocks in the third group do not satisfy the specific condition, there may be no available mv,. Here, forexample,
the specific order may be one from the neighboring block F to the neighboring block G in the third group. Further, for
example, the specific condition may be that the reference picture for the motion vector of the neighboring block should be
the same as the reference picture of the current block.

[0163] Meanwhile, the first group may include a motion vector of the neighboring block A, a motion vector of the
neighboring block B, and a motion vector of the neighboring block C; the second group, a motion vector of the neighboring
block D, and a motion vector of the neighboring block E; and the third group, a motion vector of the neighboring block F, and
amotion vector of the neighboring block G. The neighboring block A may represent a neighboring block located top left of a
top-left sample position of the current block; the neighboring block B, a neighboring block located top of the top-left sample
position of the current block; the neighboring block C, a neighboring block located left of the top-left sample position of the
current block; the neighboring block D, a neighboring block located top of a top-right sample position of the current block;
the neighboring block E, a neighboring block located top right of the top-right sample position of the current block; the
neighboring block F, a neighboring block located left of the bottom-left sample position of the current block; and the
neighboring block G, a neighboring block located bottom left of the bottom-left sample position of the current block.
[0164] When only the mv, and the mv, for the current block are available, that is, when only the mv, and the mv, for the
current block are derived, the encoding apparatus/decoding apparatus may derive mv, for the current block based on
forgoing Equation 6 (S1410). The encoding apparatus/decoding apparatus may derive the mv, by substituting the derived
mv, and the mv, in forgoing Equation 6.

[0165] When only the mv, and the mv, for the current block are available, that is, when only the mv, and the mv,, for the
current block are derived, the encoding apparatus/decoding apparatus may derive mv, for the current block based on
forgoing Equation 7 (S1420). The encoding apparatus/decoding apparatus may derive the mv, by substituting the derived
mv, and the mv, in forgoing Equation 7.

[0166] The encoding apparatus/decoding apparatus may derive the derived mv,, mv,; and mv, as the constructed
candidate of the current block (S1430). When the mv,, the mv, and the mv,, are available, that is, when the mv,, the mv,
and the mv, are derived based on the neighboring block of the current block, the encoding apparatus/decoding apparatus
may derive the derived mv,, the mv, and the mv, as the constructed candidates of the current block.

[0167] Further, when only the mv, and the mv, forthe current block are available, thatis, when only the mvg and the mv,
for the current block are derived, the encoding apparatus/decoding apparatus may derive as the constructed candidate of
the current block mv,, the mv,; and mv,, derived based on forgoing Equation 6.

[0168] Further, when only the mv,and the mv, for the current block are available, thatis, when only the mvg and the mv,,
for the current block are derived, the encoding apparatus/decoding apparatus may derive as the constructed candidate of
the current block the derived mv, the mv,, and mv, derived based on-forgoing Equation 7.

[0169] Further, for example, when the affine motion model applied to the current block is 4-affine motion model, the
constructed candidate may be derived as in an example shown in Fig. 15.

[0170] Fig. 15 represents an example of deriving the constructed candidate.

[0171] Referring to Fig. 15, the encoding apparatus/decoding apparatus may check mv,, mv,, and mv, for the current
block (S1500). That is, the encoding apparatus/decoding apparatus may determine whether available mvg, mv,, or mv,
exists in the neighboring blocks of the current block. Here, the mvy may be a CPMVP candidate of CPO of the current block;
the mv,, a CPMVP candidate of CP1; and the mv,, a CPMVP candidate of CP2.

[0172] For example, the encoding apparatus/decoding apparatus may check motion vectors of the neighboring blocks
inafirstgroup in a specific order whether it satisfies a specific condition. The encoding apparatus/decoding apparatus may
derive as the mv, the motion vector of the neighboring block which has been first confirmed to satisfy the condition during
the check process. That is, the mv, may be a motion vector which has been first confirmed to satisfy the specific condition
while checking motion vectors in the first group in a specific order. When the motion vectors of the neighboring blocks in the
first group do not satisfy the specific condition, there may be no available mv,,. Here, for example, the specific order may be
one from the neighboring block A to the neighboring block B, and then to the neighboring block C in the first group. Further,
for example, the specific condition may be that the reference picture for the motion vector of the neighboring block should
be the same as the reference picture of the current block.

[0173] Further, forexample, the encoding apparatus/decoding apparatus may check motion vectors of the neighboring
blocks in a second group in a specific order whether it satisfies a specific condition. The encoding apparatus/decoding
apparatus may derive as the mv, the motion vector of the neighboring block which has been first confirmed to satisfy the
condition during the check process. That is, the mv,; may be a motion vector which has been first confirmed to satisfy the
specific condition while checking motion vectors in the second group in a specific order. When the motion vectors of the
neighboring blocks in the second group do not satisfy the specific condition, there may be no available mv,. Here, for
example, the specific order may be one from the neighboring block D to the neighboring block E in the second group.
Further, for example, the specific condition may be that the reference picture for the motion vector of the neighboring block
should be the same as the reference picture of the current block.
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[0174] Further, forexample, the encoding apparatus/decoding apparatus may check motion vectors of the neighboring
blocks in a third group in a specific order whether it satisfies a specific condition. The encoding apparatus/decoding
apparatus may derive as the mv, the motion vector of the neighboring block which has been first confirmed to satisfy the
condition during the check process. That is, the mv, may be a motion vector which has been first confirmed to satisfy the
specific condition while checking motion vectors in the third group in a specific order. When the motion vectors of the
neighboring blocks in the third group do not satisfy the specific condition, there may be no available mv,. Here, forexample,
the specific order may be one from the neighboring block F to the neighboring block G in the third group. Further, for
example, the specific condition may be that the reference picture for the motion vector of the neighboring block should be
the same as the reference picture of the current block.

[0175] Meanwhile, the first group may include a motion vector of the neighboring block A, a motion vector of the
neighboring block B, and a motion vector of the neighboring block C; the second group, a motion vector of the neighboring
block D, and a motion vector of the neighboring block E; and the third group, a motion vector of the neighboring block F, and
amotion vector of the neighboring block G. The neighboring block A may represent a neighboring block located top left of a
top-left sample position of the current block; the neighboring block B, a neighboring block located top of the top-left sample
position of the current block; the neighboring block C, a neighboring block located left of the top-left sample position of the
current block; the neighboring block D, a neighboring block located top of a top-right sample position of the current block;
the neighboring block E, a neighboring block located top right of the top-right sample position of the current block; the
neighboring block F, a neighboring block located left of the bottom-left sample position of the current block; and the
neighboring block G, a neighboring block located bottom left of the bottom-left sample position of the current block.
[0176] When only the mv, and the mv, for the current block are available or when the mv,, the mv,, and the mv, for the
current block are available, that is, when only the mv, and the mv, for the current block are derived or when the mv,, the
mv,, and the mv, for the current block are derived, the encoding apparatus/decoding apparatus may derive the derived
mv, and the mv, as the constructed candidate of the current block (§1510).

[0177] Meanwhile, when only the mv, and the mv, for the current block are available, that is, when only the mv, and the
mv, for the current block are derived, the encoding apparatus/decoding apparatus may derive mv, for the current block
based on forgoing Equation 7 (51520). The encoding apparatus/decoding apparatus may derive the mv, by substituting
the derived mv, and the mv, in forgoing Equation 7.

[0178] Afterthis, the encoding apparatus/decoding apparatus may derive the derived mv, and mv, as the constructed
candidate of the current block (S1510).

[0179] Meanwhile, the present document proposes another example of deriving the inherited affine candidate. The
proposed example can improve coding performance by reducing computational complexity in deriving the inherited affine
candidate.

[0180] Meanwhile, the present document proposes another example of deriving the inherited affine candidate. The
proposed example can improve coding performance by reducing computational complexity in deriving the inherited affine
candidate.

[0181] Fig. 16 illustratively represents a neighboring block position which is scanned to derive the inherited affine
candidate.

[0182] The encoding apparatus/decoding apparatus may derive the maximum two inherited affine candidates from
neighboring blocks of the current block. Fig. 16 may represent the neighboring blocks for the inherited affine candidates.
For example, the neighboring blocks may include a neighboring block A and a neighboring block B shown in Fig. 16. The
neighboring block A may represent the above-described left neighboring block AO, and the neighboring block B may
represent the above-described top neighboring block BO.

[0183] Forexample, the encoding apparatus/decoding apparatus may check the neighboring blocks in a specific order
whetheritis available, and derive the inherited affine candidate of the currentblock based on the neighboring block which is
first confirmed to be available. Thatis, the encoding apparatus/decoding apparatus may check the neighboring blocks in a
specific order whether it satisfies a specific condition, and derive the inherited affine candidate of the current block based
on the neighboring block which is first confirmed to be available. Further, the encoding apparatus/decoding apparatus may
derive the inherited affine candidate of the current block based on the neighboring block which is second confirmed to
satisfy the specific condition. That is, the encoding apparatus/decoding apparatus may derive the inherited affine
candidate of the current block based on the neighboring block which is second confirmed to satisfy the specific condition.
Here, being available may be that a block is coded with the affine motion model, and that a reference picture of a block is the
same as a reference picture of the current block. That is, the specific condition may be that a block is coded with the affine
motion model, and that a reference picture of a block is the same as a reference picture of the current block. Further, for
example, the specific order may be the following one: the neighboring block A — the neighboring block B. Meanwhile, a
pruning check process between two inherited affine candidates (i.e., derived inherited affine candidates) may not be
performed. The pruning check process may represent a process by which candidates are checked whether they are the
same as each other, and, if they are the same, the candidate derived at a later order is removed.

[0184] The foregoing example proposes a method of deriving the inherited affine candidate by checking only two
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neighboring blocks (i.e., the neighboring blocks A, and B) instead of deriving the inherited affine candidate by checking all
the conventional neighboring blocks (i.e., the neighboring blocks A, B, C, D, and E). Here, the neighboring block C may
represent the above-described top-right corner neighboring block B 1; the neighboring block D, the above-described
bottom-left corner neighboring block A1; and the neighboring block E, the above-described top-left corner neighboring
block B2.

[0185] In order to analyze spatial correlation between the neighboring blocks and the current block according to affine
inter prediction, the probability that the affine prediction is applied to the current block when the affine prediction is applied
to the respective neighboring blocks may be referenced. The probability that the affine prediction is applied to the current
block when the affine prediction is applied to the respective neighboring blocks may be derived as the following table.

[Table 2]
REFERENCE BLOCK A B Cc D E
PROBABILITY 65% 41% 5% 3% 1%

[0186] Referringto Table 2, it can be confirmed that the spatial correlations of the neighboring blocks A and B among the
neighboring blocks to the current block are high. Therefore, through an example of deriving the inherited affine candidate
using only the neighboring blocks A and B whose spatial correlations are high, it is possible to achieve advantageous
effects of reducing the processing time and providing high decoding performance.

[0187] Meanwhile, the pruning check process may be performed to prevent the same candidates from existing in the
candidate list. As the pruning check process may remove redundancy, there may be a meritin terms of encoding efficiency,
and however, there is a drawback that the computational complexity increases by performing the pruning check process.
Particularly, as the pruning check process for the affine candidate should be performed on the affine type (e.g., the affine
motion model is 4-affine motion model or 6-affine motion model), the reference picture (or reference picture index), CPO,
CP1 and CP2 of MV, the computational complexity is very high. Therefore, the present example proposes a method of not
performing the pruning check process between the inherited affine candidate (e.g., inherited_A)derived based on the
neighboring block A and the inherited affine candidate (e.g., inherited_B)derived based on the neighboring block B. The
neighboring blocks A and B are far in distance, and thus their spatial correlation is low. Therefore, the probability that the
inherited_A and the inherited_B are the same is very low. Accordingly, it is appropriate that the pruning check process
between the inherited affine candidates is not performed.

[0188] Alternatively, amethod of performing a minimal pruning check process may be proposed based on the above. For
example, the encoding apparatus/decoding apparatus may perform the pruning check process by comparing MVs of CP0
of the inherited affine candidate.

[0189] Meanwhile, the present document proposes another example of deriving the inherited affine candidate.
[0190] Fig. 17 illustratively represents a neighboring block position which is scanned to derive the inherited affine
candidate.

[0191] The encoding apparatus/decoding apparatus may derive the maximum two inherited affine candidates from
neighboring blocks of the current block. Fig. 17 may represent the neighboring blocks for the inherited affine candidates.
For example, the neighboring blocks may include a neighboring block A to a neighboring block D shown in Fig. 17. The
neighboring block A may represent the above-described left neighboring block AO; the neighboring block B, the above-
described top neighboring block BO; the neighboring block C, the above-described top-right corner neighboring block B1;
and the neighboring block D, the above-described bottom-left corner neighboring block A1.

[0192] For example, the encoding apparatus/decoding apparatus may check the neighboring blocks in a specific order
whether itis available, and derive the inherited affine candidate of the current block based on the neighboring block whichis
first confirmed to be available. That is, the encoding apparatus/decoding apparatus may check the neighboring blocks ina
specific order whether it satisfies a specific condition, and derive the inherited affine candidate of the current block based
on the neighboring block which is first confirmed to be available. Further, the encoding apparatus/decoding apparatus may
derive the inherited affine candidate of the current block based on the neighboring block which is second confirmed to
satisfy the specific condition. That is, the encoding apparatus/decoding apparatus may derive the inherited affine
candidate of the current block based on the neighboring block which is second confirmed to satisfy the specific condition.
Here, being available may be that a block is coded with the affine motion model, and that a reference picture of ablock is the
same as a reference picture of the current block. That is, the specific condition may be that a block is coded with the affine
motion model, and that a reference picture of a block is the same as a reference picture of the current block.

[0193] The neighboring blocks A and D of Fig. 17 may be used when deriving a left predictor among the inherited affine
candidate, and the neighboring blocks B and C may be used when deriving a top predictor among the inherited affine
candidate.

[0194] The leftpredictor, thatis the motion candidate which may be added from the left neighboring block, may be added
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to a candidate to which "neighboring significant block" that is first determined to be available in block A — block D or block D
— block A order is inherited. The top predictor, that is the motion candidate which may be added from the top neighboring
block, may be added to a candidate to which "neighboring significant block" that is first determined to be available in block B
— block C or block C — block B order is inherited. That is, the maximum number of the inherited candidate which may be
derived from each of the left predictor and the top predictor is one.

[0195] When the "neighboring significant block" is coded with 4-parameter affine motion model, the inherited candidate
may be determined using 4-parameter affine motion model, and when the "neighboring significant block" is coded with 6-
parameter affine motion model, the inherited candidate may be determined using 6-parameter affine motion model.
[0196] When the number of the inherited candidates determined by the left predictor and the top predictor is two, the
pruning check process may be performed or not be performed. Although itis general to perform the pruning check process
and prevent the same candidate from being added into the candidate list, the pruning check process increases complexity
because MV of each CP should be compared in motion prediction in which the affine model is used. However, when the
inherited candidate is configured using the example described with reference to Fig. 17, the probability that the candidates
determined by the left predictor and the top predictor are different from each other is very high because the candidates are
far in distance. Therefore, there is an advantage that, even without performing the pruning check process, the coding
performance rarely decreases.

[0197] Meanwhile, the present document proposes still another example of deriving the inherited affine candidate.
[0198] Fig. 18 illustratively represents a position for deriving the inherited affine candidate.

[0199] The encoding apparatus/decoding apparatus may derive the maximum two inherited affine candidates from
neighboring blocks of the current block. Fig. 18 may represent the neighboring blocks for the inherited affine candidates
according to the example. For example, the neighboring blocks may include a neighboring block A to a neighboring block E
shown in Fig. 18. The neighboring block A may represent the above-described left neighboring block A0; the neighboring
block B, the above-described top neighboring block BO; the neighboring block C, the above-described top-right corner
neighboring block B 1; the neighboring block D, the above-described bottom-left corner neighboring block A1; and the
neighboring block E, a left neighboring block located adjacent to the bottom of the top-left corner neighboring block B2.
[0200] Forexample, the encoding apparatus/decoding apparatus may check the neighboring blocks in a specific order
whetheritis available, and derive the inherited affine candidate of the current block based on the neighboring block which is
first confirmed to be available. That is, the encoding apparatus/decoding apparatus may check the neighboring blocks ina
specific order whether it satisfies a specific condition, and derive the inherited affine candidate of the current block based
on the neighboring block which is first confirmed to be available. Further, the encoding apparatus/decoding apparatus may
derive the inherited affine candidate of the current block based on the neighboring block which is second confirmed to
satisfy the specific condition. That is, the encoding apparatus/decoding apparatus may derive the inherited affine
candidate of the current block based on the neighboring block which is second confirmed to satisfy the specific condition.
Here, being available may be that a block is coded with the affine motion model, and that a reference picture of ablock is the
same as a reference picture of the current block. That is, the specific condition may be that a block is coded with the affine
motion model, and that a reference picture of a block is the same as a reference picture of the current block.

[0201] The neighboringblocks A, D and E of Fig. 18 may be used when deriving a left predictor among the inherited affine
candidate, and the neighboring blocks B and C may be used when deriving a top predictor among the inherited affine
candidate.

[0202] The left predictor, thatis the motion candidate which may be added at the left neighboring block, may be added to
a candidate to which "neighboring significant block" that is first determined to be available in block A — block E — block D
(or block A — block E — block D, block D — block A — block E) order is inherited. The top predictor, that is the motion
candidate which may be added at the top neighboring block, may be added to a candidate to which "neighboring significant
block" that is first determined to be available in block B — block C or block C — block B order is inherited. That is, the
maximum number of the inherited candidate which may be derived from each of the left predictor and the top predictor is
one.

[0203] When the "neighboring significant block" is coded with 4-parameter affine motion model, the inherited candidate
may be determined using 4-parameter affine motion model, and when the "neighboring significant block" is coded with 6-
parameter affine motion model, the inherited candidate may be determined using 6-parameter affine motion model.
[0204] When the number of the inherited candidates determined by the left predictor and the top predictor is two, the
pruning check process may be performed or not be performed. Although itis general to perform the pruning check process
and prevent the same candidate from being added into the candidate list, the pruning check process increases complexity
because MV of each CP should be compared in motion prediction in which the affine model is used. However, when the
inherited candidate is configured using the example described with reference to Fig. 18, the probability that the candidates
determined by the left predictor and the top predictor are different from each other is very high because the candidates are
far in distance. Therefore, there is an advantage that, even without performing the pruning check process, the coding
performance rarely decreases.

[0205] Meanwhile, a pruning check method whose complexity is low may be used instead of performing the pruning

24



10

15

20

25

30

35

40

45

50

55

EP 4 262 212 B9

check process. For example, the pruning check process may be performed with a method of comparing only MV of CPO.
[0206] ThereasonthatE isdetermined tobe ata position of a neighboring block to be scanned for the inherited candidate
is as follows. In a line buffer reduction method to be described later, when the reference block (i.e., the neighboring block B,
the neighboring block C) located above the current block does not existin the same CTU as the current block, the line buffer
reduction method may not be used. Therefore, when the line buffer reduction method is applied together while generating
the inherited candidate, the position of the neighboring block expressed in Fig. 18 is used to maintain the coding
performance.

[0207] Further, the method may configure maximum one inherited candidate and use it as the affine MVP candidate. At
this time, the motion vector of the neighboring block which is first significant based on an order of A — B — C — D without
distinction of the left predictor and the top predictor may be used as the inherited candidate.

[0208] Meanwhile, the present document proposes still another example of deriving the inherited affine candidate.
[0209] In the present example, the inherited candidate may be derived using the neighboring block shown in Fig. 18.
[0210] That s, the encoding apparatus/decoding apparatus may derive the maximum two inherited affine candidates
from neighboring blocks of the current block.

[0211] Further, the encoding apparatus/decoding apparatus may check the neighboring blocks in a specific order
whetheritis available, and derive the inherited affine candidate of the currentblock based on the neighboring block which is
first confirmed to be available. That is, the encoding apparatus/decoding apparatus may check the neighboring blocks ina
specific order whether it satisfies a specific condition, and derive the inherited affine candidate of the current block based
on the neighboring block which is first confirmed to be available. Further, the encoding apparatus/decoding apparatus may
derive the inherited affine candidate of the current block based on the neighboring block which is second confirmed to
satisfy the specific condition. That is, the encoding apparatus/decoding apparatus may derive the inherited affine
candidate of the current block based on the neighboring block which is second confirmed to satisfy the specific condition.
Here, being available may be that a block is coded with the affine motion model, and that a reference picture of ablock is the
same as a reference picture of the current block. That is, the specific condition may be that a block is coded with the affine
motion model, and that a reference picture of a block is the same as a reference picture of the current block.

[0212] As described above, the neighboring blocks A, D and E may be used when deriving a left predictor among the
inherited affine candidate, and the neighboring blocks B and C may be used when deriving a top predictor among the
inherited affine candidate.

[0213] Theleft predictor, thatis the motion candidate which may be added at the left neighboring block, may be added to
a candidate to which "neighboring significant block" that is first determined to be available in block A — block E — block D
(or block A — block E — block D, block D — block A — block E) order is inherited. The top predictor, that is the motion
candidate which may be added at the top neighboring block, may be added to a candidate to which "neighboring significant
block" that is first determined to be available in block B — block C or block C — block B order is inherited. That is, the
maximum number of the inherited candidate which may be derived from each of the left predictor and the top predictor is
one.

[0214] When the "neighboring significant block" is coded with 4-parameter affine motion model, the inherited candidate
may be determined using 4-parameter affine motion model, and when the "neighboring significant block" is coded with 6-
parameter affine motion model, the inherited candidate may be determined using 6-parameter affine motion model.
[0215] Further, according to even the present example, when the number of the inherited candidates determined by the
left predictor and the top predictor is two, the pruning check process may be performed or not be performed. Although it is
general to perform the pruning check process and prevent the same candidate from being added into the candidate list, the
pruning check process increases complexity because MV of each CP should be compared in motion prediction in which the
affine model is used. However, when the inherited candidate is configured using the example described with reference to
Fig. 18, the probability that the candidates determined by the left predictor and the top predictor are different from each
other is very high because the candidates are far in distance. Therefore, there is an advantage that, even without
performing the pruning check process, the coding performance rarely decreases.

[0216] Meanwhile, a pruning check method whose complexity is low may be used instead of performing the pruning
check process. For example, the pruning check process may be performed determining whether the neighboring block E is
included in the same coding block as the neighboring block A only when the neighboring block E is a "neighboring
significant block". The complexity is low because it performs the pruning check only one time. The reason that the pruning
check is performed only on the neighboring block E is that the probability that the reference block (the neighboring block B,
the neighboring block C) of the top predictor except the neighboring block E, and the reference block (the neighboring block
A, the neighboring block D) of the left predictor configure the same inherited candidate is very low because they are located
enough far from each other, and because contrarily, in the case of the neighboring block E, the probability that it configures
the same inherited candidate exists when it is included in the same block as the neighboring block A.

[0217] The reason that E is determined as a position of a neighboring block to be scanned for the inherited candidate is
as follows. In a line buffer reduction method to be described later, when the reference block (i.e., the neighboring block B,
the neighboring block C) located above the current block does not existin the same CTU as the currentblock, the line buffer
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reduction method may not be used. Therefore, when the line buffer reduction method is applied together while generating
the inherited candidate, the position of the neighboring block expressed in Fig. 18 is used to maintain the coding
performance.

[0218] Further, the method may configure maximum one inherited candidate and use it as the affine MVP candidate. At
this time, the motion vector of the neighboring block which is first significant based on an order of A - B — C — D without
distinction of the left predictor and the top predictor may be used as the inherited candidate.

[0219] Meanwhile, according to an example of the present document, the generation method of the affine MVP list
described with reference to Figs. 16 to 18 may be applied to a method of deriving the inherited candidate of the merge
candidate listbased on the affine motion model. According to the present example, there is an advantage in terms of design
cost because the same process can be applied to the affine MVP list generation and the merge candidate list generation.
An example of generating the merge candidate list based on the affine motion model is as follows, and this process may be
applied to configure the inherited candidate when generating other merge list.

[0220] Specifically, the merge candidate list may be configured as below.

[0221] Fig. 19 represents an example of configuring the merge candidate list of the current block.

[0222] Referring to Fig. 19, the encoding apparatus/decoding apparatus may add the inherited merge candidate to the
merge candidate list (S1900).

[0223] Specifically, the encoding apparatus/decoding apparatus may derive the inherited candidate based on the
neighboring blocks of the current block.

[0224] Neighboring blocks of the current block for deriving the inherited candidate are as in Fig. 11. That is, the
neighboring blocks of the current block may include a bottom-left corner neighboring block AO of the current block, a left
neighboring block A1 of the current block, an top-right corner neighboring block B0 of the current block, an top neighboring
block B1 of the current block, and a top-left corner neighboring block B2 of the current block.

[0225] The inherited candidate may be derived based on a significant neighboring reconstructed block which has been
coded in the affine mode. For example, the encoding apparatus/decoding apparatus may check the neighboring blocks
A0, A1, B0, B1 and B2 sequentially, or neighboring blocks A1, B1 BO, A0 and B2 sequentially, and, if the neighboring block
has been coded in the affine mode (that is, if the neighboring block is a neighboring block which has been significantly
reconstructed by using the affine motion model), may derive two CPMVs or three CPMVs for the current block based on the
affine motion model of the neighboring block, and the CPMVs may be derived as the inherited candidate of the current
block. As one example, maximum five inherited candidates may be added into the merge candidate list. That is, the
maximum five inherited candidates may be derived based on the neighboring blocks.

[0226] When following the present example, in order to derive the inherited candidate, not the neighboring block of Fig.
11 but the neighboring block of Figs. 16 to 18 may be used and the example described with reference to Figs. 16 to 18 may
be applied.

[0227] After this, the encoding apparatus/decoding apparatus may add a constructed candidate into the merge
candidate list (S1910).

[0228] For example, if the number of merge candidates of the merge candidate list is less than five, the constructed
candidate may be added into the merge candidate list. The constructed candidate may representa merge candidate which
is generated by combining neighboring motion information on each of CPs of the current block (i.e., motion vector of the
neighboring block and reference picture index). The motion information on each of CPs may be derived based on a spatial
neighboring block or a temporal neighboring block for the corresponding CP. The motion information on each of the CPs
may be represented as a candidate motion vector for the corresponding CP.

[0229] Fig. 20 represents neighboring blocks of the current block for deriving a constructed candidate according to an
example of the present document.

[0230] Referring to Fig. 20, the neighboring blocks may include spatial neighboring blocks and a temporal neighboring
block. The spatial neighboring blocks may include a neighboring block A0, a neighboring block A1, a neighboring block A2,
aneighboring block BO, a neighboring block B 1, a neighboring block B2, and a neighboring block B3. A neighboring block T
shown in Fig. 20 may represent the temporal neighboring block.

[0231] Here, the neighboring block B2 may represent a neighboring block located top left of a top-left sample position of
the current block; the neighboring block B3, a neighboring block located top of the top-left sample position of the current
block; and the neighboring block A2, a neighboring block located left of the top-left sample position of the current block. In
addition, the neighboring block B1 may represent a neighboring block located top of the top-right sample position of the
current block; and the neighboring block B0, a neighboring block located top right of the top-right sample position of the
current block. In addition, the neighboring block A1 may represent a neighboring block located left of the bottom-left
sample position of the current block; and the neighboring block AQ, a neighboring block located bottom left of the bottom-
left sample position of the current block.

[0232] Further, referring to Fig. 20, the CPs of the current block may include CPO, CP1, CP2 and/or CP3. The CP0 may
represent a top-left position of the current block; the CP1, a top-right position of the current block; the CP2, a bottom-left
position of the current block; and the CP3, a bottom-right position of the current block. For example, if a size of the current
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block is WxH, and x component of the top-left sample position of the current block is 0 and y component thereof is 0, the
CPO0 may represent a position at coordinates (0, 0); the CP1, a position at coordinates (W, 0); the CP2, a position at
coordinates (0, H); and the CP3, a position at coordinates (W, H).

[0233] A motion vector for each of the forgoing CPs may be derived as below.

[0234] Forexample, the encoding apparatus/decoding apparatus may check neighboring blocks in a first group in a first
order whether it is available, and may derive as a candidate motion vector for the CPO a motion vector of the neighboring
block which is first confirmed to be available during the check process. Thatis, the candidate motion vector for the CPO may
be a motion vector of the neighboring block which is first confirmed to be available while checking neighboring blocks in the
first group in the first order. The being available may represent existence of a motion vector of the neighboring block. That
is, the available neighboring block may be a block which has been coded ininter prediction (that s, a block to which the inter
prediction has been applied). Here, for example, the first group may include the neighboring block B2, the neighboring
block B3 and the neighboring block A2. The first order may be an orderin the first group from the neighboring block B2 to the
neighboring block B3, and then to the neighboring block A2. As one example, if the neighboring block B2 is available, the
motion vector of the neighboring block B2 may be derived as the candidate motion vector for the CPO; if the neighboring
block B2 is not available and the neighboring block B3 is available, the motion vector of the neighboring block B3, as the
candidate motion vector for the CPO0; and if none of the neighboring blocks B2 and B3 is available and the neighboring block
A2 is available, the motion vector of the neighboring block A2, as the candidate motion vector for the CPO.

[0235] Further, for example, the encoding apparatus/decoding apparatus may check neighboring blocks in a second
group in a second order whether it is available, and may derive as a candidate motion vector for the CP1 a motion vector of
the neighboring block which is first confirmed to be available during the check process. Thatis, the candidate motion vector
for the CP1 may be a motion vector of the neighboring block which is first confirmed to be available while checking
neighboring blocks in the second group in the second order. The being available may represent existence of a motion
vector of the neighboring block. That is, the available neighboring block may be a block which has been coded in inter
prediction (that is, a block to which the inter prediction has been applied). Here, the second group may include the
neighboring block B1 and the neighboring block BO. The second order may be an order in the second group from the
neighboring block B1 to the neighboring block BO. As one example, if the neighboring block B1 is available, the motion
vector of the neighboring block B1 may be derived as the candidate motion vector for the CP1; and if the neighboring block
B1 is not available and the neighboring block BO is available, the motion vector of the neighboring block B0, as the
candidate motion vector for the CP1.

[0236] Further, forexample, the encoding apparatus/decoding apparatus may check neighboring blocks in a third group
along a third order whether it is available, and may derive as a candidate motion vector for the CP2 a motion vector of the
neighboring block which is first confirmed to be available during the check process. That is, the candidate motion vector for
the CP2 may be a motion vector of the neighboring block which is first confirmed to be available while checking neighboring
blocks in the third group in the third order. The being available may represent existence of a motion vector of the
neighboring block. Thatis, the available neighboring block may be a block which has been coded in inter prediction (thatis,
a block to which the inter prediction has been applied). Here, the third group may include the neighboring block A1 and the
neighboring block AO. The third order may be an order in the third group from the neighboring block A1 to the neighboring
block AO. As one example, if the neighboring block A1 is available, the motion vector of the neighboring block A1 may be
derived as the candidate motion vector for the CP2; and if the neighboring block A1 is not available and the neighboring
block AO is available, the motion vector of the neighboring block A0, as the candidate motion vector for the CP2.
[0237] Further, for example, the encoding apparatus/decoding apparatus may check the temporal neighboring block
(i.e., the neighboring block T) whether it is available, and if the temporal neighboring block (i.e., the neighboring block T) is
available, a motion vector of the temporal neighboring block (i.e., the neighboring block T) may be derived as a candidate
motion vector for the CP3.

[0238] Combination of the candidate motion vector for the CPO, the candidate motion vector for the CP1, the candidate
motion vector for the CP2, and/or the candidate motion vector for the CP3 may be derived as a constructed candidate.
[0239] Forexample, as described above, the 6-affine model needs motion vectors of three CPs. For the 6-affine model,
three CPs may be selected from among the CPO, the CP1, the CP2 and the CP3. For example, the CPs may be selected as
one of {CP0, CP1, CP3}, {CPO0, CP1, CP2}, {CP1, CP2, CP3} and {CPO0, CP2, CP3}. As one example, the 6-affine model
may be configured by using CP0, CP1 and CP2. In this case, the CPs may be represented as the {CPO, CP1, CP2}.
[0240] Further, for example, as described above, the 4-affine model needs motion vectors of two CPs. For the 4-affine
model, two CPs may be selected from among the CPO, the CP1, the CP2 and the CP3. For example, the CPs may be
selected as one of {CPO, CP3}, {CP1, CP2},{CPO0, CP1},{CP1, CP3},{CP0, CP2} and {CP2, CP3}. As one example, the 4-
affine model may be constituted by using CPO and CP1. In this case, the CPs may be represented as the {CP0, CP1}.
[0241] The constructed candidate, which is combinations of candidate motion vectors, may be added into the merge
candidate listin the following order. That is, after candidate motion vectors for the CPs have been derived, the constructed
candidate may be derived in the following order:

[0242] {CPO,CP1,CP2},{CPO, CP1, CP3},{CPO, CP2, CP3},{CP1,CP2, CP3},{CPO, CP1}, {CPO, CP2},{CP1, CP2},
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{CPO, CP3}, {CP1, CP3}, {CP2, CP3}

[0243] Thatis, forexample, aconstructed candidate including a candidate motion vector forthe CP0, a candidate motion
vector for the CP1 and a candidate motion vector for the CP2, a constructed candidate including a candidate motion vector
for the CPO, a candidate motion vector for the CP1 and a candidate motion vector for the CP3, a constructed candidate
including a candidate motion vector for the CPO0, a candidate motion vector for the CP2 and a candidate motion vector for
the CP3, a constructed candidate including a candidate motion vector for the CP1, a candidate motion vector for the CP2
and a candidate motion vector for the CP3, a constructed candidate including a candidate motion vector for the CP0 and a
candidate motion vector for the CP1, a constructed candidate including a candidate motion vector for the CP0O and a
candidate motion vector for the CP1, a constructed candidate including a candidate motion vector for the CPO and a
candidate motion vector for the CP2, a constructed candidate including a candidate motion vector for the CP1 and a
candidate motion vector for the CP2, a constructed candidate including a candidate motion vector for the CP0O and a
candidate motion vector for the CP3, a constructed candidate including a candidate motion vector for the CP1 and a
candidate motion vector for the CP3, and a constructed candidate including a candidate motion vector for the CP2 and a
candidate motion vector for the CP3 may be added into the merge candidate list in this order.

[0244] Atfterthis, the encoding apparatus/decoding apparatus may add a zero motion vectors to the merge candidate list
(S1920).

[0245] For example, if the number of merge candidates of the merge candidate list is less than 5, a merge candidate
including zero motion vectors may be added into the merge candidate list until the merge candidate list is configured with
the maximum number of merge candidates. The maximum number of the merge candidates may be five. Further, the zero
motion vector may represent a motion vector whose vector value is zero.

[0246] Meanwhile, the scanning method for configuring the candidate and the position of the neighboring blocks used in
the generation method of the affine MVP list described with reference Figs. 16 to 18 may be used to a normal merge and a
normal MVP. Here, the normal merge may mean a merge mode which is not the affine merge mode and may be used in the
HEVC or the like, and the normal MVP also may mean an AMVP which is not the affine MVP and may be used in the HEVC.
For example, applying the method described with reference to Fig. 16 to the normal merge and/or the normal MVP
specifically means scanning the neighboring block of the spatial position of Fig. 16, and/or configuring the left predictor and
the top predictor using the neighboring block of Fig. 16, and/or performing the pruning check or performing with a method of
low complexity. When this method is applied to the normal merge or the normal MVP, there may be an advantageous effect
in terms of design cost.

[0247] Further, the present document proposes a method of deriving the constructed candidate, which is different from
the above-described example. The proposed example can improve the coding performance by reducing the complexity
when compared with the described-above example of deriving a constructed candidate. The proposed example is as
described later. Further, when the number of the available inherited affine candidates is less than two (thatis, the number of
derived inherited affine candidates is less than two), the constructed affine candidate may be considered.

[0248] For example, the encoding apparatus/decoding apparatus may check mv,, mv4, and mv, for the current block.
That is, the encoding apparatus/decoding apparatus may determine whether available mv,, mv,, or mv, exists in the
neighboring blocks of the current block. Here, the mvy may be a CPMVP candidate of CPO of the current block; the mv,, a
CPMVP candidate of CP1; and the mv,, a CPMVP candidate of CP2.

[0249] Specifically, the neighboring blocks of the current block may be divided into three groups, and the neighboring
blocks may include a neighboring block A, a neighboring block B, a neighboring block C, a neighboring block D, a
neighboring block E, a neighboring block F, and a neighboring block G. The first group may include a motion vector of the
neighboring block A, a motion vector of the neighboring block B, and a motion vector of the neighboring block C; the second
group, a motion vector of the neighboring block D, and a motion vector of the neighboring block E; and the third group, a
motion vector of the neighboring block F, and a motion vector of the neighboring block G. The neighboring block A may
represent a neighboring block located top left of a top-left sample position of the current block; the neighboring block B, a
neighboring block located top of the top-left sample position of the current block; the neighboring block C, a neighboring
block located left of the top-left sample position of the current block; the neighboring block D, a neighboring block located
top of a top-right sample position of the current block; the neighboring block E, a neighboring block located top right of the
top-right sample position of the current block; the neighboring block F, a neighboring block located left of the bottom-left
sample position of the current block; and the neighboring block G, a neighboring block located bottom left of the bottom-left
sample position of the current block.

[0250] The encoding apparatus/decoding apparatus may determine whether available mv, exists in the first group, may
determine whether available mv, exists in the second group, and may determine whether available mv, exists in the third
group.

[0251] Specifically, for example, the encoding apparatus/decoding apparatus may check motion vectors of the
neighboring blocks in the first group in a specific order whether it satisfies a specific condition. The encoding appara-
tus/decoding apparatus may derive as the mv, the motion vector of the neighboring block which has been first confirmed to
satisfy the condition during the check process. That is, the mv, may be a motion vector which has been first confirmed to
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satisfy the specific condition while checking motion vectors in the first group in a specific order. When the motion vectors of
the neighboring blocks in the first group do not satisfy the specific condition, there may be no available mv,. Here, for
example, the specific order may be one from the neighboring block A to the neighboring block B, and then to the
neighboring block C in the first group. Further, for example, the specific condition may be that the reference picture for the
motion vector of the neighboring block should be the same as the reference picture of the current block.

[0252] Further, the encoding apparatus/decoding apparatus may check motion vectors of the neighboring blocks in the
second group in a specific order whether it satisfies a specific condition. The encoding apparatus/decoding apparatus may
derive as the mv, the motion vector of the neighboring block which has been first confirmed to satisfy the condition during
the check process. That s, the mv, may be a motion vector which has been first confirmed to satisfy the specific condition
while checking motion vectors in the second group in a specific order. When the motion vectors of the neighboring blocks in
the second group do not satisfy the specific condition, there may be no available mv,. Here, for example, the specific order
may be one from the neighboring block D to the neighboring block E in the second group. Further, for example, the specific
condition may be that the reference picture for the motion vector of the neighboring block should be the same as the
reference picture of the current block.

[0253] Further, the encoding apparatus/decoding apparatus may check motion vectors of the neighboring blocks in the
third group in a specific order whether it satisfies a specific condition. The encoding apparatus/decoding apparatus may
derive as the mv, the motion vector of the neighboring block which has been first confirmed to satisfy the condition during
the check process. That s, the mv, may be a motion vector which has been first confirmed to satisfy the specific condition
while checking motion vectors in the third group in a specific order. When the motion vectors of the neighboring blocks in
the third group do not satisfy the specific condition, there may be no available mv,. Here, for example, the specific order
may be one from the neighboring block F to the neighboring block G in the third group. Further, for example, the specific
condition may be that the reference picture for the motion vector of the neighboring block should be the same as the
reference picture of the current block.

[0254] After this, when the affine motion model applied to the current block is 4-affine motion model, and when mv, and
mv, for the current block are available, the encoding apparatus/decoding apparatus may derive the derived mvy and mv,
as the constructed candidate of the current block. Meanwhile, when mv, and/or mv, for the current block arefis not
available, that is, when at least one of mvy and mv, is not derived from the neighboring block of the current block, the
encoding apparatus/decoding apparatus may not add the constructed candidate to the affine MVP list of the current block.
[0255] Further, when the affine motion model applied to the current block is 6-affine motion model, and when mvg, mv,
and mv, for the current block are available, the encoding apparatus/decoding apparatus may derive the derived mv,, mv,
and mv, as the constructed candidate of the current block. Meanwhile, when mv,, mv, and/or mv, for the current block
are/is not available, thatis, when at least one of mv,, mv, and mv, is not derived from the neighboring block of the current
block, the encoding apparatus/decoding apparatus may not add the constructed candidate to the affine MVP list of the
current block.

[0256] The above-described proposed example is a method which considers as the constructed candidate only when all
the motion vectors of CPs for generating an affine motion model of the current block are available. Here, the meaning of
being available may represent that the reference picture of the neighboring block is the same as the reference picture of the
current block. That is, the constructed candidate may be derived only when among motion vectors of the neighboring
blocks for the respective CPs of the current block, there exists the motion vector satisfying the condition. Therefore, when
the affine motion model applied to the current block is 4-affine motion model, and only when MVs of CP0 and CP1 of the
current block (that is, the mv, and the mv,) are available, the constructed candidate may be considered. Therefore, when
the affine motion model applied to the currentblock is the 6-affine motion model, and only when MVs of CP0O, CP1,and CP2
of the current block (that is, the mv,,, the mv,, and the mv,) are available, the constructed candidate may be considered.
Therefore, according to the proposed example, there may be no need for the additional configuration of deriving the motion
vector for the CP based on Equation 6 or 7. Through this, it is possible to reduce the computational complexity for deriving
the constructed candidate. Further, since the constructed candidate is determined only when the CPMVP candidate
having the same reference picture is available, it is possible to improve the overall coding performance.

[0257] Meanwhile, a pruning check process between the derived inherited affine candidate and the constructed affine
candidate may not be performed. The pruning check process may represent a process by which candidates are checked
whether they are the same as each other, and, if they are the same, the candidate derived at a later order is removed.
[0258] The above-described example may be represented as in Figs. 21 and 22.

[0259] Fig. 21 represents an example of deriving the constructed candidate for a 4-affine motion model being applied to
the current block.

[0260] Referring to Fig. 21, the encoding apparatus/decoding apparatus may determine whether mv, and mv, for the
current block are available (S2100). That is, the encoding apparatus/decoding apparatus may determine whether
available mv, and mv, exist in the neighboring blocks of the current block. Here, the mvy may be a CPMVP candidate
of CPO of the current block, and the mv, may be a CPMVP candidate of CP1.

[0261] The encoding apparatus/decoding apparatus may determine whether available mv, exists in the first group, and
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may determine whether available mv, exists in the second group.

[0262] Specifically, the neighboring blocks of the current block may be divided into three groups, and the neighboring
blocks may include a neighboring block A, a neighboring block B, a neighboring block C, a neighboring block D, a
neighboring block E, a neighboring block F, and a neighboring block G. The first group may include a motion vector of the
neighboring block A, a motion vector of the neighboring block B, and a motion vector of the neighboring block C; the second
group, a motion vector of the neighboring block D, and a motion vector of the neighboring block E; and the third group, a
motion vector of the neighboring block F, and a motion vector of the neighboring block G. The neighboring block A may
represent a neighboring block located top left of a top-left sample position of the current block; the neighboring block B, a
neighboring block located top of the top-left sample position of the current block; the neighboring block C, a neighboring
block located left of the top-left sample position of the current block; the neighboring block D, a neighboring block located
top of a top-right sample position of the current block; the neighboring block E, a neighboring block located top right of the
top-right sample position of the current block; the neighboring block F, a neighboring block located left of the bottom-left
sample position of the current block; and the neighboring block G, a neighboring block located bottom left of the bottom-left
sample position of the current block.

[0263] Further, the encoding apparatus/decoding apparatus may check motion vectors of the neighboring blocks in the
first group in a specific order whether it satisfies a specific condition. The encoding apparatus/decoding apparatus may
derive as the mv,, the motion vector of the neighboring block which has been first confirmed to satisfy the condition during
the check process. That s, the mv, may be a motion vector which has been first confirmed to satisfy the specific condition
while checking motion vectors in the first group in a specific order. When the motion vectors of the neighboring blocks in the
first group do not satisfy the specific condition, there may be no available mv,,. Here, for example, the specific order may be
one from the neighboring block A to the neighboring block B, and then to the neighboring block C in the first group. Further,
for example, the specific condition may be that the reference picture for the motion vector of the neighboring block should
be the same as the reference picture of the current block.

[0264] Further, the encoding apparatus/decoding apparatus may check motion vectors of the neighboring blocks in the
second group in a specific order whether it satisfies a specific condition. The encoding apparatus/decoding apparatus may
derive as the mv, the motion vector of the neighboring block which has been first confirmed to satisfy the condition during
the check process. That is, the mv, may be a motion vector which has been first confirmed to satisfy the specific condition
while checking motion vectors in the second group in a specific order. When the motion vectors of the neighboring blocks in
the second group do not satisfy the specific condition, there may be no available mv,. Here, for example, the specific order
may be one from the neighboring block D to the neighboring block E in the second group. Further, for example, the specific
condition may be that the reference picture for the motion vector of the neighboring block should be the same as the
reference picture of the current block.

[0265] When the mv, and the mv, for the current block are available, that is, when the mv, and the mv, for the current
block are derived, the encoding apparatus/decoding apparatus may derive as the constructed candidate of the current
block the derived mv, and mv, (S2110). Meanwhile, when mv, and/or mv, for the current block are/is not available, that is,
when at least one of mvy and mv, is not derived from the neighboring block of the current block, the encoding
apparatus/decoding apparatus may not add the constructed candidate to the affine MVP list of the current block.
[0266] Meanwhile, a pruning check process between the derived inherited affine candidate and the constructed affine
candidate may not be performed. The pruning check process may represent a process by which candidates are checked
whether they are the same as each other, and, if they are the same, the candidate derived at a later order is removed.
[0267] Fig. 22 represents an example of deriving the constructed candidate for a 6-affine motion model being applied to
the current block.

[0268] Referring to Fig. 22, the encoding apparatus/decoding apparatus may determine whether mv,, mv, and mv,, for
the current block are available (S2200). That is, the encoding apparatus/decoding apparatus may determine whether
available mvy, mv,, or mv, exists in the neighboring blocks of the current block. Here, the mvy may be a CPMVP candidate
of CPO of the current block; the mv,, a CPMVP candidate of CP1; and the mv,, a CPMVP candidate of CP2.

[0269] The encoding apparatus/decoding apparatus may determine whether available mv, exists in the first group, may
determine whether available mv, exists in the second group, and may determine whether available mv, exists in the third
group.

[0270] Specifically, the neighboring blocks of the current block may be divided into three groups, and the neighboring
blocks may include a neighboring block A, a neighboring block B, a neighboring block C, a neighboring block D, a
neighboring block E, a neighboring block F, and a neighboring block G. The first group may include a motion vector of the
neighboring block A, a motion vector of the neighboring block B, and a motion vector of the neighboring block C; the second
group, a motion vector of the neighboring block D, and a motion vector of the neighboring block E; and the third group, a
motion vector of the neighboring block F, and a motion vector of the neighboring block G. The neighboring block A may
represent a neighboring block located top left of a top-left sample position of the current block; the neighboring block B, a
neighboring block located top of the top-left sample position of the current block; the neighboring block C, a neighboring
block located left of the top-left sample position of the current block; the neighboring block D, a neighboring block located
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top of a top-right sample position of the current block; the neighboring block E, a neighboring block located top right of the
top-right sample position of the current block; the neighboring block F, a neighboring block located left of the bottom-left
sample position of the current block; and the neighboring block G, a neighboring block located bottom left of the bottom-left
sample position of the current block.

[0271] Further, the encoding apparatus/decoding apparatus may check motion vectors of the neighboring blocks in the
first group in a specific order whether it satisfies a specific condition. The encoding apparatus/decoding apparatus may
derive as the mv, the motion vector of the neighboring block which has been first confirmed to satisfy the condition during
the check process. That is, the mv, may be a motion vector which has been first confirmed to satisfy the specific condition
while checking motion vectors in the first group in a specific order. When the motion vectors of the neighboring blocks in the
first group do not satisfy the specific condition, there may be no available mv,,. Here, for example, the specific order may be
one from the neighboring block A to the neighboring block B, and then to the neighboring block C in the first group. Further,
for example, the specific condition may be that the reference picture for the motion vector of the neighboring block should
be the same as the reference picture of the current block.

[0272] Further, the encoding apparatus/decoding apparatus may check motion vectors of the neighboring blocks in the
second group in a specific order whether it satisfies a specific condition. The encoding apparatus/decoding apparatus may
derive as the mv, the motion vector of the neighboring block which has been first confirmed to satisfy the condition during
the check process. That is, the mv, may be a motion vector which has been first confirmed to satisfy the specific condition
while checking motion vectors in the second group in a specific order. When the motion vectors of the neighboring blocks in
the second group do not satisfy the specific condition, there may be no available mv,. Here, for example, the specific order
may be one from the neighboring block D to the neighboring block E in the second group. Further, for example, the specific
condition may be that the reference picture for the motion vector of the neighboring block should be the same as the
reference picture of the current block.

[0273] Further, the encoding apparatus/decoding apparatus may check motion vectors of the neighboring blocks in the
third group in a specific order whether it satisfies a specific condition. The encoding apparatus/decoding apparatus may
derive as the mv, the motion vector of the neighboring block which has been first confirmed to satisfy the condition during
the check process. That is, the mv, may be a motion vector which has been first confirmed to satisfy the specific condition
while checking motion vectors in the third group in a specific order. When the motion vectors of the neighboring blocks in
the third group do not satisfy the specific condition, there may be no available mv,. Here, for example, the specific order
may be one from the neighboring block F to the neighboring block G in the third group. Further, for example, the specific
condition may be that the reference picture for the motion vector of the neighboring block should be the same as the
reference picture of the current block.

[0274] When the mv,, the mv,, and the mv, for the current block are available, that is, when the mv, the mv,, and the
mv, for the current block are derived, the encoding apparatus/decoding apparatus may derive as the constructed
candidate of the current block the derived mv,, mv,4, and mv, (S2210). Meanwhile, when mv,, mv, and/or mv, for the
currentblock are/is notavailable, thatis, when atleast one of mvy, mv, and mv, is not derived from the neighboring block of
the current block, the encoding apparatus/decoding apparatus may not add the constructed candidate to the affine MVP
list of the current block.

[0275] Meanwhile, a pruning check process between the derived inherited affine candidate and the constructed affine
candidate may not be performed.

[0276] Meanwhile, when the number of the derived affine candidate is less than two (that is, when the number of the
inherited affine candidate and/or the constructed affine candidate is less than two), the HEVC AMVP candidate may be
added to the affine MVP list of the current block.

[0277] For example, the HEVC AMVP candidate may be derived in the following order.

[0278] Specifically, when the number of the derived affine candidate is less than two, and when the CPMVO0 of the
constructed affine candidate is available, the CPMV0 may be used as the affine MVP candidate. Thatis, when the number
of the derived affine candidate is less than two, and when the CPMVO of the constructed affine candidate is available (that
is, when the number of the derived affine candidate is less than two and the CPMVO0 of the constructed affine candidate is
derived), a first affine MVP candidate including CPMVO of the constructed affine candidate as CPMVO, CPMV1, CPMV2
may be derived.

[0279] Further, next, when the number of the derived affine candidate is less than two, and when the CPMV1 of the
constructed affine candidate is available, the CPMV1 may be used as the affine MVP candidate. Thatis, when the number
of the derived affine candidate is less than two, and when the CPMV1 of the constructed affine candidate is available (that
is, when the number of the derived affine candidate is less than two and the CPMV 1 of the constructed affine candidate is
derived), a second affine MVP candidate including CPMV1 of the constructed affine candidate as CPMVO, CPMV1,
CPMV2 may be derived.

[0280] Further, next, when the number of the derived affine candidate is less than two, and when the CPMV2 of the
constructed affine candidate is available, the CPMV2 may be used as the affine MVP candidate. Thatis, when the number
of the derived affine candidate is less than two, and when the CPMV2 of the constructed affine candidate is available (that
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is, when the number of the derived affine candidate is less than two and the CPMV2 of the constructed affine candidate is
derived), a third affine MVP candidate including CPMV2 of the constructed affine candidate as CPMVO, CPMV1, CPMV2
may be derived.

[0281] Further, next, when the number of the derived affine candidate is less than two, a HEVC temporal motion vector
predictor (TMVP) may be used as the affine MVP candidate. The HEVC TMVP may be derived based on motion
information of the temporal neighboring block of the current block. Thatis, when the number of the derived affine candidate
is less than two, a third affine MVP candidate including the motion vector of the temporal neighboring block of the current
blockas CPMVO, CPMV1, CPMV2 may be derived. The temporal neighboring block may represent a collocated blockina
collocated picture corresponding to the current block.

[0282] Further, next, when the number of the derived affine candidate is less than two, a zero motion vector (zero MV)
may be used as the affine MVP candidate. Thatis, when the number of the derived affine candidate is less than two, a third
affine MVP candidate including the zero motion vector as CPMVO, CPMV1, CPMV2 may be derived. The zero motion
vector may represent a motion vector whose value is zero.

[0283] Itcan decrease the complexity when compared to the conventional method of derivinga HEVC AMVP candidate
because the steps of using CPMV of the constructed affine candidate reuse MV which has been already considered for
generating the constructed affine candidate.

[0284] Meanwhile, the present document proposes another example of deriving the inherited affine candidate.
[0285] In order to derive the inherited affine candidate, affine prediction information of a neighboring block is required,
and specifically the affine prediction information as below is required.

1) Affine_flag indicating whether affine prediction based encoding of the neighboring block is applied
2) Motion information of the neighboring block

[0286] When the 4-affine motion model is applied to the neighboring block, the motion information of the neighboring
block may include LO motion information and L1 motion information for CP0O, and LO motion information and L1 motion
information for CP1. Further, when the 6-affine motion model is applied to the neighboring block, the motion information of
the neighboring block may include LO motion information and L1 motion information for CP0, and LO motion information
and L1 motion information for CP2. Here, the LO motion information may represent motion information on LO (List 0), and
the L1 motion information may represent motion information on L1 (List 1). The LO motion information may include LO
reference picture index and LO motion vector, and the Li motion information may include L1 reference picture index and L1
motion vector.

[0287] Asdescribed above, in the case of the affine prediction, the information amount to be stored is great, which thus
may become a major cause of increasing hardware costs in actually embodying it in the encoding apparatus/decoding
apparatus. Particularly, when the neighboring block is located top of the current block and is a CTU boundary, a line buffer
should be used to store affine prediction-related information of the neighboring block, and thus the cost problem may occur
more greatly. The problem may be represented hereinafter as a line buffer issue. So, the present document proposes an
example of deriving an inherited affine candidate, in which the hardware cost is minimized by not storing the affine
prediction-related information in the line buffer or by reducing it. The proposed example can improve coding performance
by reducing computational complexity in deriving the inherited affine candidate. Meanwhile, for reference, in the line buffer
the motion information of a block having a 4x4 size has been already stored, and when the affine prediction-related
information is stored, the stored information amount increases three times compared with the previous storing amount.
[0288] Inthe present example, in the line buffer no information on the affine prediction may be additionally stored, and
when information in the line buffer should be referenced in order to generate the inherited affine candidate, the generation
of the inherited affine candidate may be restricted.

[0289] Figs. 23a and 23b illustratively represent an example of deriving the inherited affine candidate.

[0290] Referring to Fig. 23a, when the neighboring block B of the current block (i.e., the top neighboring block of the
current block) does not exist in the same CTU (i.e., the current CTU) as the current block, the neighboring block B may not
be used for generating the inherited affine candidate. Meanwhile, even though a neighboring block A does not exist in the
same CTU as the current block, information on the neighboring block A may be used for generating the inherited affine
candidate as itis not stored in the line buffer. Therefore, in the present example, only when the top neighboring block of the
currentblock is included in the same CTU as the currentblock, it may be used for generating the inherited affine candidate.
Further, when the top neighboring block of the current block is not included in the same CTU as the current block, the top
neighboring block may not be used for generating the inherited affine candidate.

[0291] Referring to Fig. 23b, the neighboring block B of the current block (i.e., the top neighboring block of the current
block) may exist in the same CTU as the current block. In this case, the encoding apparatus/decoding apparatus may
generate the inherited affine candidate with reference to the neighboring block B.

[0292] Fig. 24 schematically represents animage encoding method by an encoding apparatus according to the present
document. The method disclosed in Fig. 24 may be performed by the encoding apparatus disclosed in Fig. 2. Specifically,
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for example, S2400 to S2430 of Fig. 24 may be performed by the predictor of the encoding apparatus, and S2440 may be
performed by the entropy encoder of the encoding apparatus. Further, although not shown, the process of deriving
prediction samples for the current block based on the CPMVs may be performed by the predictor of the encoding
apparatus; the process of deriving the residual sample for the current block based on the prediction sample and the original
sample for the current block, by the subtractor of the encoding apparatus; the process of generating information on residual
for the current block based on the residual sample, by the transformer of the encoding apparatus; and the process of
encoding the information on residual, by the entropy encoder of the encoding apparatus.

[0293] The encoding apparatus configures an affine motion vector predictor (MVP) candidate list for the current block
(S2400). The encoding apparatus may configure the affine MVP candidate list including the affine MVP candidate for the
current block. The maximum number of the affine MVP candidates of the affine MVP candidate list may be two.
[0294] Further, as an example, the affine MVP candidate list may include an inherited affine MVP candidate. The
encoding apparatus may check whether the inherited affine MVP candidate of the current block is available, and when the
inherited affine MVP candidate is available, the inherited affine MVP candidate may be derived. For example, the inherited
affine MVP candidates may be derived based on the neighboring blocks of the current block, and the maximum number of
the inherited affine MVP candidates may be two. The neighboring blocks may be checked in a specific order whether it is
available, and the inherited affine MVP candidate may be derived based on checked available neighboring block. That s,
the neighboring blocks may be checked in a specific order whether itis available, and afirstinherited affine MVP candidate
may be derived based on the neighboring block which has been first checked to be available, and a second inherited affine
MVP candidate may be derived based on the neighboring block which has been second checked to be available. The being
available may represent that a block is coded with the affine motion model, and that a reference picture of the neighboring
block is the same as a reference picture of the current block. Thatis, the available neighboring block is a neighboring block
which is coded with the affine motion model (thatis, to which the affine prediction is applied), and whose reference pictureis
the same as a reference picture of the current block. Specifically, the encoding apparatus may derive motion vectors for the
CPs of the current block based on the affine motion model of the neighboring block which has been first checked to be
available, and may derive the first inherited affine MVP candidate including the motion vectors as CPMVP candidates.
Further, the encoding apparatus may derive motion vectors for the CPs of the current block based on the affine motion
model of the neighboring block which has been second checked to be available, and may derive the second inherited affine
MVP candidate including the motion vectors as CPMVP candidates. The affine motion model may be derived as foregoing
Equation 1 or 3.

[0295] Further, in other words, the neighboring blocks may be checked in a specific order whether it satisfies a specific
condition, and the inherited affine MVP candidate may be derived based on the neighboring block which has been checked
to satisfy the specific condition. That is, the neighboring blocks may be checked in a specific order whether it satisfies a
specific condition, and the first inherited affine MVP candidate may be derived based on the neighboring block which has
been first checked to satisfy the specific condition, and the second inherited affine MVP candidate may be derived based
on the neighboring block which has been second checked to satisfy the specific condition. Specifically, the encoding
apparatus may derive motion vectors for the CPs of the current block based on the affine motion model of the neighboring
block which has been first checked to satisfy the specific condition, and may derive the firstinherited affine MVP candidate
including the motion vectors as CPMVP candidates. Further, the encoding apparatus may derive motion vectors for the
CPs of the current block based on the affine motion model of the neighboring block which has been second checked to
satisfy the specific condition, and may derive the second inherited affine MVP candidate including the motion vectors as
CPMVP candidates. The affine motion model may be derived as foregoing Equation 1 or 3. Meanwhile, the specific
condition may represent that a block is coded with the affine motion model, and that a reference picture of the neighboring
block is the same as a reference picture of the current block. That s, the neighboring block satisfying the specific condition
is a neighboring block which is coded with the affine motion model (that is, to which the affine prediction is applied), and
whose reference picture is the same as a reference picture of the current block.

[0296] Here, for example, the neighboring blocks may include a left neighboring block, a top neighboring block, a top-
right corner neighboring block, a bottom-left corner neighboring block, and a top-left corner neighboring block of the current
block. In this case, the specific order may be an order from the left neighboring block to the bottom-left corner neighboring
block to the top neighboring block to the top-right corner neighboring block and then to the top-left corner neighboring
block.

[0297] Alternatively, for example, the neighboring blocks may include only the left neighboring block and the top
neighboring block. In this case, the specific order may be an order from the left neighboring block to the top neighboring
block.

[0298] Alternatively, for example, the neighboring blocks may include only the left neighboring block, and when the top
neighboring block is included in the current CTU including the currentblock, the neighboring blocks may furtherinclude the
top neighboring block. In this case, the specific order may be an order from the left neighboring block to the top neighboring
block. Further, when the top neighboring block is not included in the current CTU, the neighboring blocks may not include
the top neighboring block. In this case, only the left neighboring block may be checked.
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[0299] Meanwhile, if a size is WxH, and x component of the top-left sample position of the current block is 0 and y
component thereof is 0, the bottom-left corner neighboring block may be a block including a sample at coordinates (-1, H);
the left neighboring block, a block including a sample at coordinates (-1, H-1); the top-right corner neighboring block, a
block including a sample at coordinates (W, -1); the top neighboring block, a block including a sample at coordinates (W-1,
-1); and the top-left corner neighboring block, a block including a sample at coordinates (-1, -1). Thatis, the left neighboring
block may be a left neighboring block among the left neighboring blocks of the current block, which is located lowermost,
and the top neighboring block may be a top neighboring block among the top neighboring blocks of the current block, which
is located leftmost.

[0300] Further, as one example, when a constructed affine MVP candidate is available, the affine MVP candidate list
may include the constructed affine MVP candidate. The encoding apparatus may check whether the constructed affine
MVP candidate of the current block is available, and when the constructed affine MVP candidate is available, the
constructed affine MVP candidate may be derived. Further, for example, after the inherited affine MVP candidate has been
derived, the constructed affine MVP candidate may be derived. When the number of the derived affine MVP candidate (i.e.,
the inherited affine MVP candidate) is less than two and the constructed affine MVP candidate is available, the affine MVP
candidate list may include the constructed affine MVP candidate. Here, the constructed affine MVP candidate may include
candidate motion vectors for the CPs. The constructed affine MVP candidate may be available when all the candidate
motion vectors are available.

[0301] For example, when the 4-affine motion model is applied to the current block, the CPs of the current block may
include CPO and CP1. When the motion vector for the CPO0 is available and the motion vector for the CP1 is available, the
constructed affine MVP candidate may be available, and the affine MVP candidate list may include the constructed affine
MVP candidate. Here, the CP0O may represent a top-left position of the current block, and the CP1 may represent a top-right
position of the current block.

[0302] The constructed affine MVP candidate may include a candidate motion vector for the CP0 and a candidate motion
vector for the CP1. The candidate motion vector for the CP0O may be a motion vector of a first block, and the candidate
motion vector for the CP1 may be a motion vector of a second block.

[0303] Further, the firstblock may be a block which has been first confirmed while checking neighboring blocks in the first
group in a first specific order to be that a reference picture thereof is the same as a reference picture of the current block.
That is, the candidate motion vector for the CP1 may be a motion vector of a block which has been first confirmed while
checking neighboring blocks in the first group in a first specific order to be that a reference picture thereof is the same as a
reference picture of the current block. The being available may represent that the neighboring block exists, and that the
neighboring block is coded ininter prediction. Here, when the reference picture of the first block in the first group is the same
as the reference picture of the current block, the candidate motion vector for the CPO may be available. Further, for
example, the firstgroup may include the neighboring block A, the neighboring block B, and the neighboring block C, and the
first specific order may be an order from the neighboring block A to the neighboring block B, and then to the neighboring
block C.

[0304] Further, the second block may be a block which has been first confirmed while checking neighboring blocks in the
second group in a second specific order to be that a reference picture thereof is the same as a reference picture of the
current block. Here, when the reference picture of the second block in the second group is the same as the reference
picture of the currentblock, a candidate motion vector for the CP1 may be available. Further, forexample, the second group
may include the neighboring block D and the neighboring block E, and the second specific order may be an order from the
neighboring block D to the neighboring block E.

[0305] Meanwhile, if a size of the current block is WxH, and x component of the top-left sample position of the current
block is 0 and y component thereof is 0, the neighboring block A may be a block including a sample at coordinates (-1, -1);
the neighboring block B, a block including a sample at coordinates (0, -1); the neighboring block C, a block including a
sample at coordinates (-1, 0); the neighboring block D, a block including a sample at coordinates (W-1, -1); and the
neighboring block E, a block including a sample at coordinates (W, -1). That s, the neighboring block A may be the top-left
corner neighboring block of the current block; the neighboring block B, the top neighboring block among the top
neighboring blocks of the current block, which is located leftmost; the neighboring block C, the left neighboring block
among the left neighboring blocks of the current block, which is located uppermost; the neighboring block D, the top
neighboring block among the top neighboring blocks of the current block, which is located rightmost; and the neighboring
block E, the top-right corner neighboring block of the current block.

[0306] Meanwhile, when at least one of the candidate motion vector of the CP0 and the candidate motion vector of the
CP1 is not available, the constructed affine MVP candidate may not be available.

[0307] Alternatively, for example, when the 6-affine motion model is applied to the current block, the CPs of the current
block may include CPO, CP1and CP2. When the motion vector for the CP0 is available and the motion vector for the CP1 is
available and the motion vector for the CP2 is available, the constructed affine MVP candidate may be available, and the
affine MVP candidate list may include the constructed affine MVP candidate. Here, the CPO may represent a top-left
position of the current block; the CP1, a top-right position of the current block; and the CP2, a bottom-left position of the
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current block.

[0308] The constructed affine MVP candidate may include the candidate motion vector for the CPO, the candidate
motion vector for the CP1, and the candidate motion vector for the CP2. The candidate motion vector for the CP0 may be a
motion vector of a first block, the candidate motion vector for the CP1 may be a motion vector of a second block, and the
candidate motion vector for the CP2 may be a motion vector of a third block.

[0309] Further, the first block may be a block which has been first confirmed while checking neighboring blocks in the first
group in a first specific order to be that a reference picture thereof is the same as a reference picture of the current block.
Here, when the reference picture of the first block in the first group is the same as the reference picture of the current block,
the candidate motion vector for the CP0 may be available. Further, for example, the first group may include the neighboring
block A, the neighboring block B, and the neighboring block C, and the first specific order may be an order from the
neighboring block A to the neighboring block B, and then to the neighboring block C.

[0310] Further, the second block may be a block which has been first confirmed while checking neighboring blocks in the
second group in a second specific order to be that a reference picture thereof is the same as a reference picture of the
current block. Here, when the reference picture of the second block in the second group is the same as the reference
picture of the currentblock, a candidate motion vector for the CP1 may be available. Further, forexample, the second group
may include the neighboring block D and the neighboring block E, and the second specific order may be an order from the
neighboring block D to the neighboring block E.

[0311] Further, the third block may be a block which has been first confirmed while checking neighboring blocks in the
third group in a third specific order to be that a reference picture thereof is the same as a reference picture of the current
block. Here, when the reference picture of the third block in the third group is the same as the reference picture of the
current block, the candidate motion vector for the CP2 may be available. Further, for example, the third group may include
the neighboring block F, and the neighboring block G, and the third specific order may be an order from the neighboring
block F to the neighboring block G.

[0312] Meanwhile, if a size of the current block is WxH, and x component of the top-left sample position of the current
block is 0 and y component thereof is 0, the neighboring block A may be a block including a sample at coordinates (-1, -1);
the neighboring block B, a block including a sample at coordinates (0, -1); the neighboring block C, a block including a
sample atcoordinates (-1, 0); the neighboring block D, a block including a sample at coordinates (W-1, -1); the neighboring
block E, a block including a sample at coordinates (W, -1); the neighboring block F, a block including a sample at
coordinates (-1, H-1); and the neighboring block G, a block including a sample at coordinates (-1, H). That is, the
neighboring block A may be the top-left corner neighboring block of the current block; the neighboring block B, the top
neighboring block among the top neighboring blocks of the current block, which is located leftmost; the neighboring block
C, the left neighboring block among the left neighboring blocks of the current block, which is located uppermost; the
neighboring block D, the top neighboring block among the top neighboring blocks of the current block, which is located
rightmost; the neighboring block E, the top-right corner neighboring block of the current block; the neighboring block F, the
left neighboring block among the left neighboring blocks of the current block, which is located lowermost; and the
neighboring block G, the bottom-left corner neighboring block of the current block.

[0313] Meanwhile, when atleast one of the candidate motion vector of the CP0, the candidate motion vector of the CP1,
and the candidate motion vector of CP2 is not available, the constructed affine MVP candidate may not be available.
[0314] After this, the affine MVP candidate list may be derived based on below-described steps in a particular order.
[0315] Forexample, when the number of the derived affine MVP candidate is less than two, and the motion vector for the
CPOQis available, the encoding apparatus may derive afirst affine MVP candidate. Here, the first affine MVP candidate may
be an affine MVP candidate including a motion vector for the CP0 as candidate motion vectors for the CPs.

[0316] Further, for example, when the number of the derived affine MVP candidate is less than two, and the motion
vector forthe CP1is available, the encoding apparatus may derive a second affine MVP candidate. Here, the second affine
MVP candidate may be an affine MVP candidate including a motion vector for the CP1 as candidate motion vectors for the
CPs.

[0317] Further, for example, when the number of the derived affine MVP candidate is less than two, and the motion
vector for the CP2is available, the encoding apparatus may derive a third affine MVP candidate. Here, the third affine MVP
candidate may be an affine MVP candidate including a motion vector for the CP2 as candidate motion vectors for the CPs.
[0318] Further, for example, when the number of the derived affine MVP candidate is less than two, the encoding
apparatus may derive a fourth affine MVP candidate including as candidate motion vectors for the CPs a temporal MVP
derived based on the temporal neighboring block of the current block. The temporal neighboring block may represent a
collocated block in a collocated picture corresponding to the current block. The temporal MVP may be derived based on a
motion vector of the temporal neighboring block.

[0319] Further, for example, when the number of the derived affine MVP candidate is less than two, the encoding
apparatus may derive a fifth affine MVP candidate including a zero motion vector as candidate motion vectors for the CPs.
The zero motion vector may represent a motion vector whose value is zero.

[0320] The encoding apparatus derives control point motion vector predictors (CPMVPs) for control points (CPs) of the
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current block based on the affine MVP candidate list (S2410). The encoding apparatus may derive CPMVs for the CPs of
the current block which has optimal RD cost, and may select as the affine MVP candidate for the current block the affine
MVP candidate from among the affine MVP candidates, which is most similar to the CPMVs. The encoding apparatus may
derive control point motion vector predictors (CPMVPs) for control points (CPs) of the current block based on the selected
affine MVP candidate from among the affine MVP candidates included in the affine MVP candidate list. Specifically, when
the affine MVP candidate includes the candidate motion vector for CP0O and the candidate motion vector for CP1, the
candidate motion vector for CPO0 of the affine MVP candidate may be derived as the CPMVP of the CP0, and the candidate
motion vector for CP1 of the affine MVP candidate may be derived as the CPMVP of the CP1. Further, when the affine MVP
candidate includes the candidate motion vector for CP0, the candidate motion vector for CP1, and the candidate motion
vector for CP2, the candidate motion vector for CPO of the affine MVP candidate may be derived as CPMVP ofthe CPO, the
candidate motion vector for CP1 of the affine MVP candidate may be derived as CPMVP of the CP1, and the candidate
motion vector for CP2 of the affine MVP candidate may be derived as CPMVP of the CP2. Further, when the affine MVP
candidate includes the candidate motion vector for CP0 and the candidate motion vector for CP2, the candidate motion
vector for CPO0 of the affine MVP candidate may be derived as the CPMVP of the CP0, and the candidate motion vector for
CP2 of the affine MVP candidate may be derived as the CPMVP of the CP2.

[0321] The encoding apparatus may encode an affine MVP candidate index indicating the selected affine MVP
candidate from among the affine MVP candidates. The affine MVP candidate index may indicate the one affine MVP
candidate among the affine MVP candidates included in the affine motion vector predictor (MVP) candidate list for the
current block.

[0322] The encoding apparatus derives CPMVs for the CPs of the current block (S2420). The encoding apparatus may
derive CPMVs for the respective CPs of the current block.

[0323] The encoding apparatus derives control point motion vector differences (CPMVDs) for the CPs of the current
block based on the CPMVPs and the CPMVs (S2430). The encoding apparatus may derive CPMVDs for the CPs of the
current block based on the CPMVPs and the CPMVs for the respective CPs.

[0324] The encoding apparatus encodes motion prediction information including information on the CPMVDs (S2440).
The encoding apparatus may output, in the form of a bitstream, motion prediction information including information on the
CPMVDs. That is, the encoding apparatus may output, in the form of a bitstream, image information including the motion
prediction information. The encoding apparatus may encode information on CPMVD for the respective CPs, and the
motion prediction information may include information on the CPMVDs.

[0325] Further, the motion prediction information may include the affine MVP candidate index. The affine MVP candidate
index may indicate the selected affine MVP candidate among the affine MVP candidates included in the affine motion
vector predictor (MVP) candidate list for the current block.

[0326] Meanwhile, asanexample, the encoding apparatus may derive prediction samples for the current block based on
the CPMVs, derive the residual sample for the current block based on prediction sample and original sample for the current
block, generate information on residual for the current block based on the residual sample, and encode information on the
residual. The image information may include information on the residual. Meanwhile, the bitstream may be transmitted to
the decoding apparatus through a network or a (digital) storage medium. Here, the network may include a broadcast
network, acommunication network and/or the like, and the digital storage medium may include various storage media such
as USB, SD, CD, DVD, Blu-ray, HDD, SSD, and the like.

[0327] Fig. 25 schematically represents an encoding apparatus performing animage encoding method according to the
present document. The method disclosed in Fig. 24 may be performed by the encoding apparatus disclosed in Fig. 25.
Specifically, for example, the predictor of Fig. 25 may perform S2400 to S2410 in Fig. 24; and the entropy encoder of the
encoding apparatus, S2420 in Fig. 24. Further, although not shown, the process of deriving prediction samples for the
current block based on the CPMVs may be performed by the predictor of the encoding apparatus of Fig. 25; the process of
deriving the residual sample for the current block based on the prediction sample and the original sample for the current
block, by the subtractor of the encdoding apparatus of Fig. 25; the process of generating information on residual for the
current block based on the residual sample, by the transformer of the encoding apparatus of Fig. 25; and the process of
encoding the information on residual, by the entropy encoder of the encoding apparatus of Fig. 25.

[0328] Fig. 26 schematically represents an image decoding method by a decoding apparatus according to the present
document. The method disclosed in Fig. 26 may be performed by the decoding apparatus disclosed in Fig. 3. Specifically,
for example, S2600 of Fig. 26 may be performed by the entropy decoder of the decoding apparatus; S2610 to S2650, by
the predictor of the decoding apparatus; and S2660, by the adder of the decoding apparatus. Further, although not shown,
the process of obtaining information on residual of the current block through a bitstream may be performed by the entropy
decoder of the decoding apparatus, and the process of deriving the residual sample for the current block based on the
residual information may be performed by the inverse transformer of the decoding apparatus.

[0329] The decoding apparatus obtains motion prediction information for the current block from a bitstream (S2600).
The decoding apparatus may obtain image information including the motion prediction information from the bitstream.
[0330] Further, for example, the motion prediction information may include information on control point motion vector
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differences (CPMVDs) for control points (CPs) of the current block. That is, the motion prediction information may include
information on CPMVD for respective CPs of the current block.

[0331] Further, for example, the motion prediction information may include the affine MVP candidate index for the
current block. The affine MVP candidate index may indicate one among the affine MVP candidates included in the affine
motion vector predictor (MVP) candidate list for the current block.

[0332] The decoding apparatus configures an affine motion vector predictor (MVP) candidate list for the current block
(S2610). The decoding apparatus may configure an affine MVP candidate list including the affine MVP candidate for the
current block. The maximum number of the affine MVP candidates of the affine MVP candidate list may be two.
[0333] Further, as an example, the affine MVP candidate list may include an inherited affine MVP candidate. The
decoding apparatus may check whether the inherited affine MVP candidate of the current block is available, and when the
inherited affine MVP candidate is available, the inherited affine MVP candidate may be derived. For example, the inherited
affine MVP candidates may be derived based on the neighboring blocks of the current block, and the maximum number of
the inherited affine MVP candidates may be two. The neighboring blocks may be checked in a specific order whether it is
available, and the inherited affine MVP candidate may be derived based on checked available neighboring block. That s,
the neighboring blocks may be checked in a specific order whether itis available, and a firstinherited affine MVP candidate
may be derived based on the neighboring block which has been first checked to be available, and a second inherited affine
MVP candidate may be derived based on the neighboring block which has been second checked to be available. The being
available may represent that a block is coded with the affine motion model, and that a reference picture of the neighboring
block is the same as a reference picture of the current block. Thatis, the available neighboring block is a neighboring block
which is coded with the affine motion model (thatis, to which the affine prediction is applied), and whose reference picture is
the same as areference picture of the current block. Specifically, the decoding apparatus may derive motion vectors for the
CPs of the current block based on the affine motion model of the neighboring block which has been first checked to be
available, and may derive the first inherited affine MVP candidate including the motion vectors as CPMVP candidates.
Further, the decoding apparatus may derive motion vectors for the CPs of the current block based on the affine motion
model of the neighboring block which has been second checked to be available, and may derive the second inherited affine
MVP candidate including the motion vectors as CPMVP candidates. The affine motion model may be derived as foregoing
Equation 1 or 3.

[0334] Further, in other words, the neighboring blocks may be checked in a specific order whether it satisfies a specific
condition, and the inherited affine MVP candidate may be derived based on the neighboring block which has been checked
to satisfy the specific condition. That is, the neighboring blocks may be checked in a specific order whether it satisfies a
specific condition, and the first inherited affine MVP candidate may be derived based on the neighboring block which has
been first checked to satisfy the specific condition, and the second inherited affine MVP candidate may be derived based
on the neighboring block which has been second checked to satisfy the specific condition. Specifically, the decoding
apparatus may derive motion vectors for the CPs of the current block based on the affine motion model of the neighboring
block which has been first checked to satisfy the specific condition, and may derive the firstinherited affine MVP candidate
including the motion vectors as CPMVP candidates. Further, the decoding apparatus may derive motion vectors for the
CPs of the current block based on the affine motion model of the neighboring block which has been second checked to
satisfy the specific condition, and may derive the second inherited affine MVP candidate including the motion vectors as
CPMVP candidates. The affine motion model may be derived as foregoing Equation 1 or 3. Meanwhile, the specific
condition may represent that a block is coded with the affine motion model, and that a reference picture of the neighboring
block is the same as a reference picture of the current block. That is, the neighboring block satisfying the specific condition
is a neighboring block which is coded with the affine motion model (that is, to which the affine prediction is applied), and
whose reference picture is the same as a reference picture of the current block.

[0335] Here, for example, the neighboring blocks may include a left neighboring block, a top neighboring block, a top-
right corner neighboring block, a bottom-left corner neighboring block, and a top-left corner neighboring block of the current
block. In this case, the specific order may be an order from the left neighboring block to the bottom-left corner neighboring
block to the top neighboring block to the top-right corner neighboring block and then to the top-left corner neighboring
block.

[0336] Alternatively, for example, the neighboring blocks may include only the left neighboring block and the top
neighboring block. In this case, the specific order may be an order from the left neighboring block to the top neighboring
block.

[0337] Alternatively, for example, the neighboring blocks may include only the left neighboring block, and when the top
neighboring block is included in the current CTU including the currentblock, the neighboring blocks may furtherinclude the
top neighboring block. In this case, the specific order may be an order from the left neighboring block to the top neighboring
block. Further, when the top neighboring block is not included in the current CTU, the neighboring blocks may not include
the top neighboring block. In this case, only the left neighboring block may be checked.

[0338] Meanwhile, if a size is WxH, and x component of the top-left sample position of the current block is 0 and y
component thereof is 0, the bottom-left corner neighboring block may be a block including a sample at coordinates (-1, H);
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the left neighboring block, a block including a sample at coordinates (-1, H-1); the top-right corner neighboring block, a
block including a sample at coordinates (W, -1); the top neighboring block, a block including a sample at coordinates (W-1,
-1); and the top-left corner neighboring block, a block including a sample at coordinates (-1, -1). Thatis, the left neighboring
block may be a left neighboring block among the left neighboring blocks of the current block, which is located lowermost,
and the top neighboring block may be a top neighboring block among the top neighboring blocks of the current block, which
is located leftmost.

[0339] Further, as one example, when a constructed affine MVP candidate is available, the affine MVP candidate list
may include the constructed affine MVP candidate. The decoding apparatus may check whether the constructed affine
MVP candidate of the current block is available, and when the constructed affine MVP candidate is available, the
constructed affine MVP candidate may be derived. Further, for example, after the inherited affine MVP candidate has been
derived, the constructed affine MVP candidate may be derived. When the number of the derived affine MVP candidate (i.e.,
the inherited affine MVP candidate) is less than two and the constructed affine MVP candidate is available, the affine MVP
candidate list may include the constructed affine MVP candidate. Here, the constructed affine MVP candidate may include
candidate motion vectors for the CPs. The constructed affine MVP candidate may be available when all the candidate
motion vectors are available.

[0340] For example, when the 4-affine motion model is applied to the current block, the CPs of the current block may
include CP0 and CP1. When the motion vector for the CPO is available and the motion vector for the CP1 is available, the
constructed affine MVP candidate may be available, and the affine MVP candidate list may include the constructed affine
MVP candidate. Here, the CP0O may represent a top-left position of the current block, and the CP1 may represent a top-right
position of the current block.

[0341] The constructed affine MVP candidate may include a candidate motion vector for the CP0 and a candidate motion
vector for the CP1. The candidate motion vector for the CPO may be a motion vector of a first block, and the candidate
motion vector for the CP1 may be a motion vector of a second block.

[0342] Further, the first block may be a block which has been first confirmed while checking neighboring blocks in the first
group in a first specific order to be that a reference picture thereof is the same as a reference picture of the current block.
That is, the candidate motion vector for the CP1 may be a motion vector of a block which has been first confirmed while
checking neighboring blocks in the first group in a first specific order to be that a reference picture thereof is the same as a
reference picture of the current block. The being available may represent that the neighboring block exists, and that the
neighboring block is coded ininter prediction. Here, when the reference picture of the first block in the first group is the same
as the reference picture of the current block, the candidate motion vector for the CP0O may be available. Further, for
example, the first group may include the neighboring block A, the neighboring block B, and the neighboring block C, and the
first specific order may be an order from the neighboring block A to the neighboring block B, and then to the neighboring
block C.

[0343] Further, the second block may be a block which has been first confirmed while checking neighboring blocks in the
second group in a second specific order to be that a reference picture thereof is the same as a reference picture of the
current block. Here, when the reference picture of the second block in the second group is the same as the reference
picture of the currentblock, a candidate motion vector forthe CP1 may be available. Further, forexample, the second group
may include the neighboring block D and the neighboring block E, and the second specific order may be an order from the
neighboring block D to the neighboring block E.

[0344] Meanwhile, if a size of the current block is WxH, and x component of the top-left sample position of the current
block is 0 and y component thereof is 0, the neighboring block A may be a block including a sample at coordinates (-1, -1);
the neighboring block B, a block including a sample at coordinates (0, -1); the neighboring block C, a block including a
sample at coordinates (-1, 0); the neighboring block D, a block including a sample at coordinates (W-1, -1); and the
neighboring block E, a block including a sample at coordinates (W, -1). That s, the neighboring block A may be the top-left
corner neighboring block of the current block; the neighboring block B, the top neighboring block among the top
neighboring blocks of the current block, which is located leftmost; the neighboring block C, the left neighboring block
among the left neighboring blocks of the current block, which is located uppermost; the neighboring block D, the top
neighboring block among the top neighboring blocks of the current block, which is located rightmost; and the neighboring
block E, the top-right corner neighboring block of the current block.

[0345] Meanwhile, when at least one of the candidate motion vector of the CP0 and the candidate motion vector of the
CP1 is not available, the constructed affine MVP candidate may not be available.

[0346] Alternatively, for example, when the 6-affine motion model is applied to the current block, the CPs of the current
block may include CPO, CP1and CP2. When the motion vector for the CPO is available and the motion vector for the CP1 is
available and the motion vector for the CP2 is available, the constructed affine MVP candidate may be available, and the
affine MVP candidate list may include the constructed affine MVP candidate. Here, the CP0 may represent a top-left
position of the current block; the CP1, a top-right position of the current block; and the CP2, a bottom-left position of the
current block.

[0347] The constructed affine MVP candidate may include the candidate motion vector for the CPO, the candidate
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motion vector for the CP1, and the candidate motion vector for the CP2. The candidate motion vector forthe CPO maybe a
motion vector of a first block, the candidate motion vector for the CP1 may be a motion vector of a second block, and the
candidate motion vector for the CP2 may be a motion vector of a third block.

[0348] Further, the first block may be a block which has been first confirmed while checking neighboring blocks in the first
group in a first specific order to be that a reference picture thereof is the same as a reference picture of the current block.
Here, when the reference picture of the first block in the first group is the same as the reference picture of the current block,
the candidate motion vector for the CP0 may be available. Further, forexample, the first group may include the neighboring
block A, the neighboring block B, and the neighboring block C, and the first specific order may be an order from the
neighboring block A to the neighboring block B, and then to the neighboring block C.

[0349] Further, the second block may be a block which has been first confirmed while checking neighboring blocks in the
second group in a second specific order to be that a reference picture thereof is the same as a reference picture of the
current block. Here, when the reference picture of the second block in the second group is the same as the reference
picture of the currentblock, a candidate motion vector for the CP1 may be available. Further, forexample, the second group
may include the neighboring block D and the neighboring block E, and the second specific order may be an order from the
neighboring block D to the neighboring block E.

[0350] Further, the third block may be a block which has been first confirmed while checking neighboring blocks in the
third group in a third specific order to be that a reference picture thereof is the same as a reference picture of the current
block. Here, when the reference picture of the third block in the third group is the same as the reference picture of the
current block, the candidate motion vector for the CP2 may be available. Further, for example, the third group may include
the neighboring block F, and the neighboring block G, and the third specific order may be an order from the neighboring
block F to the neighboring block G.

[0351] Meanwhile, if a size of the current block is WxH, and x component of the top-left sample position of the current
block is 0 and y component thereof is 0, the neighboring block A may be a block including a sample at coordinates (-1, -1);
the neighboring block B, a block including a sample at coordinates (0, -1); the neighboring block C, a block including a
sample at coordinates (-1, 0); the neighboring block D, a block including a sample at coordinates (W-1, -1); the neighboring
block E, a block including a sample at coordinates (W, -1); the neighboring block F, a block including a sample at
coordinates (-1, H-1); and the neighboring block G, a block including a sample at coordinates (-1, H). That is, the
neighboring block A may be the top-left corner neighboring block of the current block; the neighboring block B, the top
neighboring block among the top neighboring blocks of the current block, which is located leftmost; the neighboring block
C, the left neighboring block among the left neighboring blocks of the current block, which is located uppermost; the
neighboring block D, the top neighboring block among the top neighboring blocks of the current block, which is located
rightmost; the neighboring block E, the top-right corner neighboring block of the current block; the neighboring block F, the
left neighboring block among the left neighboring blocks of the current block, which is located lowermost; and the
neighboring block G, the bottom-left corner neighboring block of the current block.

[0352] Meanwhile, when atleast one of the candidate motion vector of the CPO, the candidate motion vector of the CP1,
and the candidate motion vector of CP2 is not available, the constructed affine MVP candidate may not be available.
[0353] After this, the affine MVP candidate list may be derived based on below-described steps in a particular order.
[0354] Forexample, when the number of the derived affine MVP candidate is less than two, and the motion vector for the
CPOQis available, the decoding apparatus may derive a first affine MVP candidate. Here, the first affine MVP candidate may
be an affine MVP candidate including a motion vector for the CPO as candidate motion vectors for the CPs.

[0355] Further, for example, when the number of the derived affine MVP candidate is less than two, and the motion
vector forthe CP1is available, the decoding apparatus may derive a second affine MVP candidate. Here, the second affine
MVP candidate may be an affine MVP candidate including a motion vector for the CP1 as candidate motion vectors for the
CPs.

[0356] Further, for example, when the number of the derived affine MVP candidate is less than two, and the motion
vector for the CP2 is available, the decoding apparatus may derive a third affine MVP candidate. Here, the third affine MVP
candidate may be an affine MVP candidate including a motion vector for the CP2 as candidate motion vectors for the CPs.
[0357] Further, for example, when the number of the derived affine MVP candidate is less than two, the decoding
apparatus may derive a fourth affine MVP candidate including as candidate motion vectors for the CPs a temporal MVP
derived based on the temporal neighboring block of the current block. The temporal neighboring block may represent a
collocated block in a collocated picture corresponding to the current block. The temporal MVP may be derived based on a
motion vector of the temporal neighboring block.

[0358] Further, for example, when the number of the derived affine MVP candidate is less than two, the decoding
apparatus may derive a fifth affine MVP candidate including a zero motion vector as candidate motion vectors for the CPs.
The zero motion vector may represent a motion vector whose value is zero.

[0359] The decoding apparatus derives control point motion vector predictors (CPMVPs) for control points (CPs) of the
current block based on the affine MVP candidate list (S2620).

[0360] The decoding apparatus may select a specific affine MVP candidate from among the affine MVP candidates
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included in the affine MVP candidate list, and may derive the selected affine MVP candidate as CPMVPs for the CPs of the
current block. For example, the decoding apparatus may obtain the affine MVP candidate index for the current block from
the bitstream, and may derive as CPMVPs for the CPs of the current block the affine MVP candidate among the affine MVP
candidates included in the affine MVP candidate list, which the affine MVP candidate index indicates. Specifically, when
the affine MVP candidate includes the candidate motion vector for CPO and the candidate motion vector for CP1, the
candidate motion vector for CPO0 of the affine MVP candidate may be derived as the CPMVP of the CPO, and the candidate
motion vector for CP1 of the affine MVP candidate may be derived as the CPMVP of the CP1. Further, when the affine MVP
candidate includes the candidate motion vector for CP0, the candidate motion vector for CP1, and the candidate motion
vector for CP2, the candidate motion vector for CP0 of the affine MVP candidate may be derived as CPMVP of the CPO, the
candidate motion vector for CP1 of the affine MVP candidate may be derived as CPMVP of the CP1, and the candidate
motion vector for CP2 of the affine MVP candidate may be derived as CPMVP of the CP2. Further, when the affine MVP
candidate includes the candidate motion vector for CP0 and the candidate motion vector for CP2, the candidate motion
vector for CPO0 of the affine MVP candidate may be derived as the CPMVP of the CP0, and the candidate motion vector for
CP2 of the affine MVP candidate may be derived as the CPMVP of the CP2.

[0361] The decoding apparatus derives control point motion vector differences (CPMVDs) for the CPs of the current
block based on the motion prediction information (S2630). The motion prediction information may include information on
CPMVD for the respective CPs, and the decoding apparatus may derive the CPMVD for the respective CPs of the current
block based on information on the CPMVD for the respective CPs.

[0362] The decoding apparatus derives control point motion vectors (CPMVs) for the CPs of the current block based on
the CPMVPs and the CPMVDs (S2640). The decoding apparatus may derive CPMV for each CP based on CPMVD and
CPMVP for the respective CPs. Forexample, the decoding apparatus may derive CPMV for the CP by adding CPMVD and
CPMVP for each CP.

[0363] The decoding apparatus may derive the prediction samples for the current block based on the CPMVs (S2650).
The decoding apparatus may derive motion vectors of sub-block units or sample units of the current block based on the
CPMVs. That is, the decoding apparatus may derive motion vector of each sub-block or each sample of the current block
based on the CPMVs. The motion vectors of the sbubulock units or the sample units may be derived based on above-
described Equation 1 or Equation 3. The motion vectors may be represented as an affine motion vector field (MVF) or a
motion vector array

[0364] The decoding apparatus may derive prediction samples for the current block based on motion vectors of the sub-
block units or the sample units. The decoding apparatus may derive a reference area in a reference picture based on
motion vectors of the sub-block unit or the sample unit, and generate a prediction sample of the current block based on
reconstructed sample in the reference area.

[0365] The decoding apparatus generates a reconstructed picture for the current block based on the derived prediction
samples (S2660). The decoding apparatus may generate a reconstructed picture for the current block based on the
derived prediction samples. The decoding apparatus may use a prediction sample directly as a reconstructed sample
according to prediction mode, or may generate a reconstructed sample by adding a residual sample to the prediction
sample. If there exists a residual sample for the current block, the decoding apparatus may acquire information on residual
for the current block from the bitstream. The information on residual may include a transform coefficient relating to the
residual sample. The decoding apparatus may derive the residual sample (or residual sample array) for the current block
based on information on the residual. The decoding apparatus may generate a reconstructed sample based on the
prediction sample and the residual sample, and derive a reconstructed block or reconstructed picture based on the
reconstructed smaple. After this, as described above, the decoding apparatus may apply an in-loop filtering procedure
such as an SAO procedure and/or deblocking filtering to the reconstructed picture in order to improve subjective/objective
video quality as needed.

[0366] Fig. 27 schematically represents a decoding apparatus performing an image decoding method according to the
document. The method disclosed in Fig. 26 may be performed by the decoding apparatus disclosed in Fig. 27. Specifically,
for example, an entropy decoder of the decoding apparatus of Fig. 27 may perform S2600 of Fig. 26; a predictor of the
decoding apparatus of Fig. 27, S2610 to S2650 of Fig. 26; and an adder of the decoding apparatus of Fig. 27, S2660 of Fig.
26. Further, although not shown, the process of obtaining image information including information on residual of the current
block through a bitstream may be performed by the entropy decoder of the decoding apparatus of Fig. 27, and the process
of deriving the residual sample for the current block based on the residual information may be performed by the inverse
transformer of the decoding apparatus of Fig. 27.

[0367] According to the above-described present document, it is possible to increase the efficiency of image coding
based on the affine motion prediction.

[0368] Further, according to the present document, in deriving the affine MVP candidate list, only when all the candidate
motion vectors for the CPs of the constructed affine MVP candidate are available, the constructed affine MVP candidate
may be added, through which it is possible to reduce the complexity of the process of deriving the constructed affine MVP
candidate and the process of configuring the affine MVP candidate list, and to improve the coding efficiency.
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[0369] Further, according to the present document, in deriving the affine MVP candidate list, the additional affine MVP
candidate may be derived based on the candidate motion vector for the CP derived in the process of deriving the
constructed affine MVP candidate, through which it is possible to reduce the complexity of the process of configuring the
affine MVP candidate list, and to improve the coding efficiency.

[0370] Further, according to the present document, in the process of deriving the inherited affine MVP candidate, only
when the top neighboring block is included in the current CTU, the inherited affine MVP candidate may be derived using the
top neighboring block, through which itis possible to reduce the storing amount of the line buffer for affine prediction, and to
minimize hardware costs.

[0371] Further, embodiments described in the present document may be embodied and performed on a processor, a
microprocessor, a controller or a chip. Forexample, function units shown in each drawing may be embodied and performed
on a processor, a microprocessor, a controller or a chip. In this case, information or algorithm for embodying (e.g.,
information on instruction) may be stored in a digital storage medium.

[0372] Further, the decoding apparatus and the encoding apparatus to which the present document is applied may be
included in a multimedia broadcasting transceiver, a mobile communication terminal, a home cinema video device, a
digital cinema video device, a surveillance camera, a video chat device, a real time communication device such as video
communication, a mobile streaming device, a storage medium, a camcorder, a video on demand (VoD) service providing
device, anover the top (OTT) video device, an internet streaming service providing device, a three-dimensional (3D) video
device, avideo telephony video device, a transportation means terminal (e.g., a vehicle terminal, an aircraft terminal, a ship
terminal, etc.) and a medical video device, and may be used to process a video signal or a data signal. For example, the
over the top (OTT) video device may include a game console, a Blu-ray player, an Internet access TV, a Home theater
system, a smartphone, a Tablet PC, a digital video recorder (DVR) and the like.

[0373] In addition, the processing method to which the present document is applied may be produced in the form of a
program executed by a computer, and be stored in a computer-readable recording medium. Multimedia data having a data
structure according to the present document may be also stored in a computer-readable recording medium. The
computer-readable recording medium includes all kinds of storage devices and distribution storage devices in which
computer-readable data are stored. The computer-readable recording medium may include, for example, a

Blu-ray Disc (BD), a Universal Serial Bus (USB), a ROM, a PROM, an EPROM, an EEPROM, a RAM, a CD-ROM, a
magnetic tape, a floppy disk and an optical data storage device. Further, the computer-readable recording medium also
includes media embodied in the form of a carrier wave (for example, transmission over the Internet). In addition, the bit
stream generated by the encoding method may be stored in a computer-readable recording medium or transmitted
through a wired or wireless communication network.

[0374] Additionally, the embodiment of the present document may be embodied as a computer program product by
program codes, and the program codes may be performed in a computer by the embodiment of the present document. The
program codes may be stored on a computer-readable carrier.

[0375] Fig.28represents anexample ofa contents streaming system to which the embodiments disclosed in the present
document may be applied.

[0376] Referring to Figure 28, the content streaming system to which the embodiment(s) of the present document is
applied may largely include an encoding server, a streaming server, a web server, a media storage, a user device, and a
multimedia input device.

[0377] The encoding server compresses content input from multimedia input devices such as a smartphone, a camera,
a camcorder, etc. into digital data to generate a bitstream and transmit the bitstream to the streaming server. As another
example, when the multimedia input devices such as smartphones, cameras, camcorders, etc. directly generate a
bitstream, the encoding server may be omitted.

[0378] The bitstream may be generated by an encoding method or a bitstream generating method to which the
embodiment(s) of the present document is applied, and the streaming server may temporarily store the bitstream in the
process of transmitting or receiving the bitstream.

[0379] The streaming server transmits the multimedia data to the user device based on a user’s request through the web
server, and the web server serves as a medium for informing the user of a service. When the user requests a desired
service from the web server, the web server delivers itto a streaming server, and the streaming server transmits multimedia
data to the user. In this case, the content streaming system may include a separate control server. In this case, the control
server serves to control a command/response between devices in the content streaming system.

[0380] The streaming server may receive content from a media storage and/or an encoding server. For example, when
the contentis received from the encoding server, the content may be received in real time. In this case, in order to provide a
smooth streaming service, the streaming server may store the bitstream for a predetermined time.

[0381] Examples of the user device may include a mobile phone, a smartphone, a laptop computer, a digital broad-
casting terminal, a personal digital assistant (PDA), a portable multimedia player (PMP), navigation, a slate PC, tablet PCs,
ultrabooks, wearable devices (ex. smartwatches, smart glasses, head mounted displays), digital TVs, desktops computer,
digital signage, and the like. Each serverin the content streaming system may be operated as a distributed server, in which
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case data received from each server may be distributed.

[0382]

Each of servers in the contents streaming system may be operated as a distributed server, and in this case, data

received by each server may be distributedly processed.

Claims

1. A decoding apparatus for an image decoding, the decoding apparatus comprising:

a memory; and
at least one processor connected to the memory, the at least one processor is configured to:

obtain (S2600) motion prediction information for a current block from a bitstream;

configure (S2610) an affine motion vector predictor, MVP, candidate list for the current block;

derive (S2620) control point motion vector predictors, CPMVPs, for control points, CPs, of the current block
based on the affine MVP candidate list;

derive (S2630) control point motion vector differences, CPMVDs, for CPs of the current block based on the
motion prediction information;

derive (S2640) control point motion vectors, CPMVs, for CPs of the current block based on the CPMVPs and
the CPMVDs;

derive (S2650) prediction samples for the current block based on the CPMVs; and

generate (S2660) a reconstructed picture for the current block based on the derived prediction samples,
characterized in that

the at least one processor is further configured to:

derive an available inherited affine MVP candidate as an affine MVP candidate in the affine MVP
candidate list by checking whether an inherited affine MVP candidate is available,

wherein whether a first inherited affine MVP candidate is available is checked, wherein the first inherited
affine MVP candidate is available based on a first block in a left block group being coded with an affine
motion model and a reference picture of the first block being same as a reference picture of the current
block,

wherein whether a second inherited affine MVP candidate is available is checked, wherein the second
inherited affine MVP candidate is available based on a second block in a top block group being coded
with the affine motion model and a reference picture of the second block being same as the reference
picture of the current block,

wherein the left block group includes a bottom-left corner neighboring block of the current block, and a
first left neighboring block adjacent to an upper side of the bottom-left corner neighboring block and the
top block group includes a top-right corner neighboring block of the current block, a first top neighboring
block adjacent to a left side of the top-right corner neighboring block, and a top-left corner neighboring
block of the current block;

derive an available constructed affine MVP candidate as the affine MVP candidate in the affine MVP
candidate list by checking whether a constructed affine MVP candidate is available, based on the
number of available inherited affine MVP candidates in the affine MVP candidate list being less than 2,
wherein whether a first motion vector for CPO of the current block is available is checked,

wherein whether a second motion vector for CP1 of the current block is available is checked,
wherein whether a third motion vector for CP2 of the current block is available is checked, and
wherein a combination of the first motion vector, the second motion vector and the third motion vector is
derived as the constructed affine MVP candidate, based on all of the first motion vector, the second
motion vector and the third motion vector being available,

wherein the first motion vector is a motion vector of a first block which has the same reference picture as
the reference picture of the current block among neighboring blocks in a top-left block group of the current
block, the second motion vectoris a motion vector of a first block which has the same reference picture as
the reference picture of the current block among neighboring blocks in a top-right block group of the
current block, and the third motion vector is a motion vector of a first block which has the same reference
picture as the reference picture of the current block among neighboring blocks in a bottom-left block
group of the current block,

wherein the top-left block group includes the top-left corner neighboring block of the current block, a
second left neighboring block adjacent to a bottom side of the top-left corner neighboring block and a
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second top neighboring block adjacent to a right side of the top-left corner neighboring block, the top-right
block group includes the top-right corner neighboring block and the first top neighboring block, and the
bottom-left block group includes the bottom-left corner neighboring block and the first left neighboring
block; and

derive at least one of a first affine MVP candidate, a second affine MVP candidate, or a third affine MVP
candidate as the affine MVP candidate in the affine MVP candidate list, based on the number of the
available inherited affine MVP candidates and the available constructed affine MVP candidates being
less than 2, wherein the first affine MVP candidate includes a motion vector for the CP0 as candidate
motion vectors for the CPs based on the first motion vector being available, wherein the second affine
MVP candidate includes a motion vector for the CP1 as candidate motion vectors for the CPs based on
the second motion vector being available, wherein the third affine MVP candidate includes the third
motion vector as candidate motion vectors for the CPs based on the third motion vector being available.

2. An encoding apparatus for an image encoding, the encoding apparatus comprising:

a memory; and
at least one processor connected to the memory, the at least one processor is configured to:

configure (S2400) an affine motion vector predictor, MVP, candidate list for a current block;

derive (S2410) control point motion vector predictors, CPMVPs, for control points, CPs, of the current block
based on the affine MVP candidate list;

derive (S2420) control point motion vectors, CPMVs, for the CPs of the current block;

derive (S2430) control point motion vector differences, CPMVDs, for CPs of the current block based on the
CPMVPs and the CPMVs; and

encode (S2440) motion prediction information including information on the CPMVDs,

characterized in that

the at least one processor is further configured to:

derive an available inherited affine MVP candidate as an affine MVP candidate in the affine MVP
candidate list by checking whether an inherited affine MVP candidate is available,

wherein whether a first inherited affine MVP candidate is available is checked, wherein the first inherited
affine MVP candidate is available based on a first block in a left block group being coded with an affine
motion model and a reference picture of the first block being same as a reference picture of the current
block,

wherein whether a second inherited affine MVP candidate is available is checked, wherein the second
inherited affine MVP candidate is available based on a second block in a top block group being coded
with the affine motion model and a reference picture of the second block being same as the reference
picture of the current block,

wherein the left block group includes a bottom-left corner neighboring block of the current block, and a
first left neighboring block adjacent to an upper side of the bottom-left corner neighboring block and the
top block group includes a top-right corner neighboring block of the current block, a first top neighboring
block adjacent to a left side of the top-right corner neighboring block, and a top-left corner neighboring
block of the current block;

derive an available constructed affine MVP candidate as the affine MVP candidate in the affine MVP
candidate list by checking whether a constructed affine MVP candidate is available, based on the
number of available inherited affine MVP candidates in the affine MVP candidate list being less than 2,
wherein whether a first motion vector for CPO of the current block is available is checked,

wherein whether a second motion vector for CP1 of the current block is available is checked,
wherein whether a third motion vector for CP2 of the current block is available is checked, and
wherein a combination of the first motion vector, the second motion vector and the third motion vector is
derived as the constructed affine MVP candidate, based on all of the first motion vector, the second
motion vector and the third motion vector being available,

wherein the first motion vector is a motion vector of a first block which has the same reference picture as
the reference picture of the current block among neighboring blocks in a top-left block group of the current
block, the second motion vectoris a motion vector of a first block which has the same reference picture as
the reference picture of the current block among neighboring blocks in a top-right block group of the
current block, and the third motion vector is a motion vector of a first block which has the same reference
picture as the reference picture of the current block among neighboring blocks in a bottom-left block

43



10

15

20

25

30

35

40

45

50

55

EP 4 262 212 B9

group of the current block,

wherein the top-left block group includes the top-left corner neighboring block of the current block, a
second left neighboring block adjacent to a bottom side of the top-left corner neighboring block and a
second top neighboring block adjacentto a right side of the top-left corner neighboring block, the top-right
block group includes the top-right corner neighboring block and the first top neighboring block, and the
bottom-left block group includes the bottom-left corner neighboring block and the first left neighboring
block; and

derive at least one of a first affine MVP candidate, a second affine MVP candidate, or a third affine MVP
candidate as the affine MVP candidate in the affine MVP candidate list, based on the number of the
available inherited affine MVP candidates and the available constructed affine MVP candidates being
less than 2, wherein the first affine MVP candidate includes a motion vector for the CPO as candidate
motion vectors for the CPs based on the first motion vector being available, wherein the second affine
MVP candidate includes a motion vector for the CP1 as candidate motion vectors for the CPs based on
the second motion vector being available, wherein the third affine MVP candidate includes the third
motion vector as candidate motion vectors for the CPs based on the third motion vector being available.

3. An apparatus for transmitting data for an image, the apparatus comprising:

atleast one processor configured to obtain a bitstream for the image, wherein the bitstream is generated based on
configuring an affine motion vector predictor, MVP, candidate list for a current block, deriving control point motion
vector predictors, CPMVPs, for control points, CPs, of the current block based on the affine MVP candidate list,
deriving control point motion vectors, CPMVs, for the CPs of the current block, deriving control point motion vector
differences, CPMVDs, for CPs of the current block based on the CPMVPs and the CPMVs, and encoding motion
prediction information including information on the CPMVDs; and

a transmitter configured to transmit the data comprising the bitstream,

characterized in that

the configuring of the affine MVP candidate list comprises:

deriving an available inherited affine MVP candidate as an affine MVP candidate in the affine MVP candidate
list by checking whether an inherited affine MVP candidate is available,
wherein the checking whether the inherited affine MVP candidate is available comprises:

checking whether afirstinherited affine MVP candidate is available, wherein the firstinherited affine MVP
candidate is available based on afirst block in a left block group being coded with an affine motion model
and a reference picture of the first block being same as a reference picture of the current block; and
checking whether a second inherited affine MVP candidate is available, wherein the second inherited
affine MVP candidate is available based on a second block in a top block group being coded with the
affine motion model and a reference picture of the second block being same as the reference picture of
the current block,

wherein the left block group includes a bottom-left corner neighboring block of the current block, and a
first left neighboring block adjacent to an upper side of the bottom-left corner neighboring block and the
top block group includes a top-right corner neighboring block of the current block, a first top neighboring
block adjacent to a left side of the top-right corner neighboring block, and a top-left corner neighboring
block of the current block;

deriving an available constructed affine MVP candidate as the affine MVP candidate in the affine MVP
candidate list by checking whether a constructed affine MVP candidate is available, based on the
number of available inherited affine MVP candidates in the affine MVP candidate list being less than 2,
wherein the checking whether the constructed affine MVP candidate is available comprises:

checking whether a first motion vector for CPO of the current block is available;

checking whether a second motion vector for CP1 of the current block is available; and

checking whether a third motion vector for CP2 of the current block is available; and

deriving a combination of the first motion vector, the second motion vector and the third motion
vector as the constructed affine MVP candidate, based on all of the first motion vector, the second
motion vector and the third motion vector being available,

wherein the first motion vector is a motion vector of a first block which has the same reference picture
as the reference picture of the current block among neighboring blocks in a top-left block group of the
current block, the second motion vector is a motion vector of a first block which has the same
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reference picture as the reference picture of the current block among neighboring blocks in a top-
right block group of the current block, and the third motion vector is a motion vector of a first block
which has the same reference picture as the reference picture of the current block among
neighboring blocks in a bottom-left block group of the current block,

wherein the top-left block group includes the top-left corner neighboring block of the current block, a
second left neighboring block adjacent to a bottom side of the top-left corner neighboring block and a
second top neighboring block adjacent to aright side of the top-left corner neighboring block, the top-
right block group includes the top-right corner neighboring block and the first top neighboring block,
and the bottom-left block group includes the bottom-left corner neighboring block and the first left
neighboring block; and

deriving at least one of afirst affine MVP candidate, a second affine MVP candidate, or a third affine
MVP candidate as the affine MVP candidate in the affine MVP candidate list, based on the number of
the available inherited affine MVP candidates and the available constructed affine MVP candidates
being less than 2, wherein the first affine MVP candidate includes a motion vector for the CP0 as
candidate motion vectors for the CPs based on the first motion vector being available, wherein the
second affine MVP candidate includes a motion vector for the CP1 as candidate motion vectors for
the CPs based on the second motion vector being available, wherein the third affine MVP candidate
includes the third motion vector as candidate motion vectors for the CPs based on the third motion
vector being available.

Patentanspriiche
1. Decodierungsvorrichtung fiir eine Bilddecodierung, wobei die Decodierungsvorrichtung Folgendes umfasst:
einen Speicher; und

mindestens einen Prozessor, der mit dem Speicher verbunden ist, wobei der mindestens eine Prozessor zu
Folgendem ausgelegt ist:
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Erhalten (S2600) von Bewegungsvorhersageinformationen fiir einen aktuellen Block aus einem Bitstrom;
Konfigurieren (S2610) einer Affin-Bewegungsvektorpradiktor- bzw. Affin-MVP-Kandidatenliste fir den
aktuellen Block;

Ableiten (S2620) von Steuerpunktbewegungsvektorpradiktoren bzw. CPMVPs fiir Steuerpunkte bzw. CPs
des aktuellen Blocks basierend auf der Affin-MVP-Kandidatenliste;

Ableiten (S2630) von Steuerpunktbewegungsvektordifferenzen bzw. CPMVDs fur CPs des aktuellen Blocks
basierend auf den Bewegungsvorhersageinformationen;

Ableiten (S2640) von Steuerpunktbewegungsvektoren bzw. CPMVs fur CPs des aktuellen Blocks basierend
auf den CPMVPs und den CPMVDs;

Ableiten (S2650) von Vorhersageabtastungen fir den aktuellen Block basierend auf den CPMVs; und
Erzeugen (S2660) eines rekonstruierten Bilds fir den aktuellen Block basierend auf den abgeleiteten
Vorhersageabtastungen,

dadurch gekennzeichnet, dass

der mindestens eine Prozessor ferner zu Folgendem ausgelegt ist:

Ableiten eines verfiigbaren tbernommenen Affin-MVP-Kandidaten als einen Affin-MVP-Kandidaten in
der Affin-MVP-Kandidatenliste durch Prifen, ob ein GUbernommener Affin-MVP-Kandidat verfugbar ist,
wobei gepruft wird, ob ein erster tUbernommener Affin-MVP-Kandidat verflugbar ist, wobei der erste
Ubernommene Affin-MVP-Kandidat basierend darauf verfiigbar ist, dass ein erster Block in einer linken
Blockgruppe mit einem affinen Bewegungsmodell codiert ist und ein Referenzbild des ersten Blocks
gleich einem Referenzbild des aktuellen Blocks ist,

wobei geprift wird, ob ein zweiter tbernommener Affin-MVP-Kandidat verfiigbar ist, wobei der zweite
Ubernommene Affin-MVP-Kandidat basierend darauf verfugbar ist, dass ein zweiter Block in einer
oberen Blockgruppe mit dem affinen Bewegungsmodell codiert ist und ein Referenzbild des zweiten
Blocks gleich dem Referenzbild des aktuellen Blocks ist,

wobei die linke Blockgruppe einen in einer unteren linken Ecke liegenden Nachbarblock des aktuellen
Blocks und einen ersten linken Nachbarblock angrenzend an eine Oberseite des in der unteren linken
Ecke liegenden Nachbarblocks beinhaltet und die obere Blockgruppe einen in einer oberen rechten
Ecke liegenden Nachbarblock des aktuellen Blocks, einen ersten oberen Nachbarblock angrenzend an
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eine linke Seite des in der oberen rechten Ecke liegenden Nachbarblocks und einen in einer oberen
linken Ecke liegenden Nachbarblock des aktuellen Blocks beinhaltet;

Ableiten eines verfligbaren konstruierten Affin-MVP-Kandidaten als den Affin-MVP-Kandidaten in der
Affin-MVP-Kandidatenliste durch Prifen, ob ein konstruierter Affin-MVP-Kandidat verflgbar ist, basie-
rend darauf, dass die Anzahl verfligbarer ibernommener Affin-MVP-Kandidaten in der Affin-MVP-
Kandidatenliste kleiner als 2 ist,

wobei gepriift wird, ob ein erster Bewegungsvektor fiir CP0 des aktuellen Blocks verfligbar ist,
wobei gepriift wird, ob ein zweiter Bewegungsvektor fir CP1 des aktuellen Blocks verfligbar ist,
wobei geprift wird, ob ein dritter Bewegungsvektor fir CP2 des aktuellen Blocks verfluigbar ist, und
wobei eine Kombination des ersten Bewegungsvektors, des zweiten Bewegungsvektors und des dritten
Bewegungsvektors als der konstruierte Affin-MVP-Kandidat basieren darauf abgeleitet wird, dass alle
des ersten Bewegungsvektors, des zweiten Bewegungsvektors und des dritten Bewegungsvektors
verfligbar sind,

wobei der erste Bewegungsvektor ein Bewegungsvektor eines ersten Blocks ist, der das gleiche
Referenzbild wie das Referenzbild des aktuellen Blocks unter Nachbarbldcken in einer oberen linken
Blockgruppe des aktuellen Blocks aufweist, der zweite Bewegungsvektor ein Bewegungsvektor eines
ersten Blocks ist, der das gleiche Referenzbild wie das Referenzbild des aktuellen Blocks unter
Nachbarblécken in einer oberen rechten Blockgruppe des aktuellen Blocks aufweist, und der dritte
Bewegungsvektor ein Bewegungsvektor eines ersten Blocks ist, der das gleiche Referenzbild wie das
Referenzbild des aktuellen Blocks unter Nachbarblocken in der unteren linken Blockgruppe des
aktuellen Blocks aufweist,

wobei die obere linke Blockgruppe denin der oberen linken Ecke liegenden Nachbarblock des aktuellen
Blocks, einen zweiten linken Nachbarblock angrenzend an eine Unterseite des in der oberen linken Ecke
liegenden Nachbarblocks und einen zweiten oberen Nachbarblock angrenzend an eine rechte Seite des
in der oberen linken Ecke liegenden Nachbarblocks beinhaltet, die obere rechte Blockgruppe denin der
oberen rechten Ecke liegenden Nachbarblock und den ersten oberen Nachbarblock beinhaltet und die
untere linke Blockgruppe den in der unteren linken Ecke liegenden Nachbarblock und den ersten linken
Nachbarblock beinhaltet; und

Ableiten eines ersten Affin-MVP-Kandidaten und/oder eines zweiten Affin-MVP-Kandidaten und/oder
eines dritten Affin-MVP-Kandidaten als den Affin-MVP-Kandidaten in der Affin-MVP-Kandidatenliste
basierend darauf, dass die Anzahl der verfligbaren ibernommenen Affin-MVP-Kandidaten und der
verfiigbaren konstruierten Affin-MVP-Kandidaten kleiner als 2 ist, wobei der erste Affin-MVP-Kandidat
einen Bewegungsvektor fiir den CPO0 als Kandidatenbewegungsvektoren fiir die CPs basierend darauf
beinhaltet, dass der erste Bewegungsvektor verfligbar ist, wobei der zweite Affin-MVP-Kandidat einen
Bewegungsvektor fir den CP1 als Kandidatenbewegungsvektoren fir die CPs basierend darauf
beinhaltet, dass der zweite Bewegungsvektor verflgbar ist, wobei der dritte Affin-MVP-Kandidat den
dritten Bewegungsvektor als Kandidatenbewegungsvektoren fiir die CPs basierend darauf beinhaltet,
dass der dritte Bewegungsvektor verfligbar ist.

Codierungsvorrichtung fir eine Bildcodierung, wobei die Codierungsvorrichtung Folgendes umfasst: einen Speicher;
und

mindestens einen Prozessor, der mit dem Speicher verbunden ist, wobei der mindestens eine Prozessor zu
Folgendem ausgelegt ist:

Konfigurieren (S2400) einer Affin-Bewegungsvektorpradiktor- bzw. Affin-MVP-Kandidatenliste fiir einen aktuel-
len Block;

Ableiten (S2410) von Steuerpunktbewegungsvektorpradiktoren bzw. CPMVPs flr Steuerpunkte bzw. CPs des
aktuellen Blocks basierend auf der Affin-MVP-Kandidatenliste;

Ableiten (S2420) von Steuerpunktbewegungsvektoren bzw. CPMVs fir die CPs des aktuellen Blocks;
Ableiten (S2430) von Steuerpunktbewegungsvektordifferenzen bzw. CPMVDs fiir CPs des aktuellen Blocks
basierend auf den CPMVPs und den CPMVs; und

Codieren (S2440) von Bewegungsvorhersageinformationen, die Informationen tber die CPMVDs beinhalten,
dadurch gekennzeichnet, dass

der mindestens eine Prozessor ferner zu Folgendem ausgelegt ist:

Ableiten eines verfligbaren libernommenen Affin-MVP-Kandidaten als einen Affin-MVP-Kandidaten in der

Affin-MVP-Kandidatenliste durch Prifen, ob ein tUbernommener Affin-MVP-Kandidat verfigbar ist,
wobei gepriift wird, ob ein erster ibernommener Affin-MVP-Kandidat verfiigbar ist, wobei der erste iber-
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nommene Affin-MVP-Kandidat basierend darauf verfligbar ist, dass ein erster Block in einer linken Block-
gruppe mit einem affinen Bewegungsmodell codiert ist und ein Referenzbild des ersten Blocks gleich einem
Referenzbild des aktuellen Blocks ist,

wobei geprift wird, ob ein zweiter ibernommener Affin-MVP-Kandidat verfiigbar ist, wobei der zweite
Ubernommene Affin-MVP-Kandidat basierend darauf verfugbar ist, dass ein zweiter Block in einer oberen
Blockgruppe mit dem affinen Bewegungsmodell codiert ist und ein Referenzbild des zweiten Blocks gleich
dem Referenzbild des aktuellen Blocks ist,

wobeidie linke Blockgruppe einenin einer unteren linken Ecke liegenden Nachbarblock des aktuellen Blocks
und einen ersten linken Nachbarblock angrenzend an eine Oberseite des in der unteren linken Ecke
liegenden Nachbarblocks beinhaltet und die obere Blockgruppe einen in einer oberen rechten Ecke
liegenden Nachbarblock des aktuellen Blocks, einen ersten oberen Nachbarblock angrenzend an eine
linke Seite des in der oberen rechten Ecke liegenden Nachbarblocks und einen in einer oberen linken Ecke
liegenden Nachbarblock des aktuellen Blocks beinhaltet;

Ableiten eines verfligbaren konstruierten Affin-MVP-Kandidaten als den Affin-MVP-Kandidaten in der Affin-
MVP-Kandidatenliste durch Prifen, ob ein konstruierter Affin-MVP-Kandidat verfligbar ist, basierend darauf,
dass die Anzahl verfiigbarer ibernommener Affin-MVP-Kandidaten in der Affin-MVP-Kandidatenliste klei-
ner als 2 ist,

wobei gepriift wird, ob ein erster Bewegungsvektor fiir CP0 des aktuellen Blocks verflgbar ist,

wobei gepriift wird, ob ein zweiter Bewegungsvektor fir CP1 des aktuellen Blocks verfligbar ist,

wobei gepriift wird, ob ein dritter Bewegungsvektor fiir CP2 des aktuellen Blocks verfligbar ist, und
wobei eine Kombination des ersten Bewegungsvektors, des zweiten Bewegungsvektors und des dritten
Bewegungsvektors als der konstruierte Affin-MVP-Kandidat basieren darauf abgeleitet wird, dass alle des
ersten Bewegungsvektors, des zweiten Bewegungsvektors und des dritten Bewegungsvektors verflgbar
sind,

wobei der erste Bewegungsvektor ein Bewegungsvektor eines ersten Blocks ist, der das gleiche Referenz-
bild wie das Referenzbild des aktuellen Blocks unter Nachbarblécken in einer oberen linken Blockgruppe des
aktuellen Blocks aufweist, der zweite Bewegungsvektor ein Bewegungsvektor eines ersten Blocks ist, der
das gleiche Referenzbild wie das Referenzbild des aktuellen Blocks unter Nachbarbldcken in einer oberen
rechten Blockgruppe des aktuellen Blocks aufweist, und der dritte Bewegungsvektor ein Bewegungsvektor
eines ersten Blocks ist, der das gleiche Referenzbild wie das Referenzbild des aktuellen Blocks unter
Nachbarblécken in der unteren linken Blockgruppe des aktuellen Blocks aufweist,

wobei die obere linke Blockgruppe den in der oberen linken Ecke liegenden Nachbarblock des aktuellen
Blocks, einen zweiten linken Nachbarblock angrenzend an eine Unterseite des in der oberen linken Ecke
liegenden Nachbarblocks und einen zweiten oberen Nachbarblock angrenzend an eine rechte Seite des in
deroberen linken Ecke liegenden Nachbarblocks beinhaltet, die obere rechte Blockgruppe denin der oberen
rechten Ecke liegenden Nachbarblock und den ersten oberen Nachbarblock beinhaltet und die untere linke
Blockgruppe den in der unteren linken Ecke liegenden Nachbarblock und den ersten linken Nachbarblock
beinhaltet; und

Ableiten eines ersten Affin-MVP-Kandidaten und/oder eines zweiten Affin-MVP-Kandidaten und/oder eines
dritten Affin-MVP-Kandidaten als den Affin-MVP-Kandidaten in der Affin-MVP-Kandidatenliste basierend
darauf, dass die Anzahl der verfugbaren Gbernommenen Affin-MVP-Kandidaten und der verfligbaren
konstruierten Affin-MVP-Kandidaten kleiner als 2 ist, wobei der erste Affin-MVP-Kandidat einen Bewegungs-
vektor fiir den CPO als Kandidatenbewegungsvektoren fiir die CPs basierend darauf beinhaltet, dass der
erste Bewegungsvektor verfiigbar ist, wobei der zweite Affin-MVP-Kandidat einen Bewegungsvektor fiirden
CP1 als Kandidatenbewegungsvektoren fiir die CPs basierend darauf beinhaltet, dass der zweite Bewe-
gungsvektor verflugbar ist, wobei der dritte Affin-MVP-Kandidat den dritten Bewegungsvektor als Kandida-
tenbewegungsvektoren fiir die CPs basierend daraufbeinhaltet, dass der dritte Bewegungsvektor verfligbar
ist.

3. Einrichtung zum Ubertragen von Daten fiir ein Bild, wobei die Einrichtung Folgendes umfasst:

mindestens einen Prozessor, ausgelegt zum Erhalten eines Bitstroms fur das Bild, wobei der Bitstrom basierend
auf Konfigurieren einer Affin-Bewegungsvektorpradiktor- bzw. Affin-MVP-Kandidatenliste fur einen aktuellen
Block erzeugt wird, Ableiten von Steuerpunktbewegungsvektorpradiktoren bzw. CPMVPs fiir Steuerpunkte bzw.
CPs des aktuellen Blocks basierend auf der Affin-MVP-Kandidatenliste; Ableiten von Steuerpunktbewegungs-
vektoren bzw. CPMVs fiir die CPs des aktuellen Blocks, Ableiten von Steuerpunktbewegungsvektordifferenzen
bzw. CPMVDs fiir CPs des aktuellen Blocks basierend auf den CPMVPs und den CPMVs und Codieren von
Bewegungsvorhersageinformationen, die Informationen Gber die CPMVDs beinhalten; und
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einen Sender, der dazu ausgelegt ist, die Daten, die den Bitstrom umfassen, zu lbertragen,
dadurch gekennzeichnet, dass
das Konfigurieren der Affin-MVP-Kandidatenliste Folgendes umfasst:

Ableiten eines verfligbaren ibernommenen Affin-MVP-Kandidaten als einen Affin-MVP-Kandidaten in der
Affin-MVP-Kandidatenliste durch Prifen, ob ein Gbernommener Affin-MVP-Kandidat verfiigbar ist,
wobei das Priifen, ob der iGbernommene Affin-MVP-Kandidat verfligbar ist, Folgendes umfasst:
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Prufen, ob ein erster ibernommener Affin-MVP-Kandidat verfligbar ist, wobei der erste ibernommene
Affin-MVP-Kandidat basierend darauf verfligbarist, dass ein erster Block in einer linken Blockgruppe mit
einem affinen Bewegungsmodell codiert ist und ein Referenzbild des ersten Blocks gleich einem
Referenzbild des aktuellen Blocks ist; und

Priifen, ob ein zweiter ibernommener Affin-MVP-Kandidat verfligbar ist, wobei der zweite Gibernom-
mene Affin-MVP-Kandidat basierend darauf verfligbar ist, dass ein zweiter Block in einer oberen
Blockgruppe mit dem affinen Bewegungsmodell codiert ist und ein Referenzbild des zweiten Blocks
gleich dem Referenzbild des aktuellen Blocks ist,

wobei die linke Blockgruppe einen in einer unteren linken Ecke liegenden Nachbarblock des aktuellen
Blocks und einen ersten linken Nachbarblock angrenzend an eine Oberseite des in der unteren linken
Ecke liegenden Nachbarblocks beinhaltet und die obere Blockgruppe einen in einer oberen rechten
Ecke liegenden Nachbarblock des aktuellen Blocks, einen ersten oberen Nachbarblock angrenzend an
eine linke Seite des in der oberen rechten Ecke liegenden Nachbarblocks und einen in einer oberen
linken Ecke liegenden Nachbarblock des aktuellen Blocks beinhaltet;

Ableiten eines verflugbaren konstruierten Affin-MVP-Kandidaten als den Affin-MVP-Kandidaten in der
Affin-MVP-Kandidatenliste durch Prifen, ob ein konstruierter Affin-MVP-Kandidat verflgbar ist, basie-
rend darauf, dass die Anzahl verfligbarer ibernommener Affin-MVP-Kandidaten in der Affin-MVP-
Kandidatenliste kleiner als 2 ist,

wobei das Priifen, ob der konstruierte Affin-MVP-Kandidat verfligbar ist, Folgendes umfasst:

Prifen, ob ein erster Bewegungsvektor fiir CPO des aktuellen Blocks verfugbar ist;

Priifen, ob ein zweiter Bewegungsvektor flir CP1 des aktuellen Blocks verfiigbar ist; und

Prifen, ob ein dritter Bewegungsvektor fir CP2 des aktuellen Blocks verfligbar ist; und

Ableiten einer Kombination des ersten Bewegungsvektors, des zweiten Bewegungsvektors und
des dritten Bewegungsvektors als den konstruierten Affin-MVP-Kandidaten basieren darauf, dass
alle des ersten Bewegungsvektors, des zweiten Bewegungsvektors und des dritten Bewegungs-
vektors verfiigbar sind,

wobei der erste Bewegungsvektor ein Bewegungsvektor eines ersten Blocks ist, der das gleiche
Referenzbild wie das Referenzbild des aktuellen Blocks unter Nachbarblécken in einer oberen
linken Blockgruppe des aktuellen Blocks aufweist, der zweite Bewegungsvektor ein Bewegungs-
vektor eines ersten Blocks ist, der das gleiche Referenzbild wie das Referenzbild des aktuellen
Blocks unter Nachbarbldcken in einer oberen rechten Blockgruppe des aktuellen Blocks aufweist,
und der dritte Bewegungsvektor ein Bewegungsvektor eines ersten Blocks ist, der das gleiche
Referenzbild wie das Referenzbild des aktuellen Blocks unter Nachbarblécken in der unteren linken
Blockgruppe des aktuellen Blocks aufweist,

wobei die obere linke Blockgruppe den in der oberen linken Ecke liegenden Nachbarblock des
aktuellen Blocks, einen zweiten linken Nachbarblock angrenzend an eine Unterseite des in der
oberen linken Ecke liegenden Nachbarblocks und einen zweiten oberen Nachbarblock angrenzend
an eine rechte Seite des in der oberen linken Ecke liegenden Nachbarblocks beinhaltet, die obere
rechte Blockgruppe deninderoberen rechten Ecke liegenden Nachbarblock und den ersten oberen
Nachbarblock beinhaltet und die untere linke Blockgruppe den in der unteren linken Ecke liegenden
Nachbarblock und den ersten linken Nachbarblock beinhaltet; und

Ableiten eines ersten Affin-MVP-Kandidaten und/oder eines zweiten Affin-MVP-Kandidaten un-
d/oder eines dritten Affin-MVP-Kandidaten als den Affin-MVP-Kandidaten in der Affin-MVP-Kandi-
datenliste basierend darauf, dass die Anzahl der verfiigbaren ibernommenen Affin-MVP-Kandida-
ten und der verfiigbaren konstruierten Affin-MVP-Kandidaten kleiner als 2 ist, wobei der erste Affin-
MVP-Kandidat einen Bewegungsvektor fir den CPO als Kandidatenbewegungsvektoren fir die
CPs basierend darauf beinhaltet, dass der erste Bewegungsvektor verfugbar ist,

wobei der zweite Affin-MVP-Kandidat einen Bewegungsvektor fir den CP1 als Kandidatenbewe-
gungsvektoren fiir die CPs basierend darauf beinhaltet, dass der zweite Bewegungsvektor ver-
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fugbar ist, wobei der dritte Affin-MVP-Kandidat den dritten Bewegungsvektor als Kandidatenbewe-
gungsvektoren fiir die CPs basierend darauf beinhaltet, dass der dritte Bewegungsvektor verfugbar
ist.

Revendications

1.

Appareil de décodage pour un décodage d’images, I'appareil de décodage comprenant :

une mémoire ; et
au moins un processeur connecté a la mémoire, I'au moins un processeur étant configuré pour :

obtenir (S2600) des informations de prédiction de mouvement pour un bloc courant d’un flux binaire ;
configurer (S2610) une liste de prédicteurs de vecteurs de mouvement affines, MVP, candidats pour le bloc
courant ;

dériver (S2620) des prédicteurs de vecteurs de mouvement de point de contréle, CPMVP, pour les points de
contrdle, CP, du bloc courant, sur la base de la liste de MVP affines candidats ;

dériver (S2630) des différences de vecteur de mouvement de point de contréle, CPMVD, pourles CP du bloc
courant sur la base des informations de prédiction de mouvement ;

dériver (S2640) des vecteurs de mouvement de point de contréle, CPMV, pour les CP du bloc courant surla
base des CPMVP et des CPMVD ;

dériver (S2650) des échantillons de prédiction pour le bloc courant sur la base des CPMV ; et

générer (S2660) une image reconstruite pour le bloc courant sur la base des échantillons de prédiction
dérivés,

caractérisé en ce que

I'au moins un processeur est en outre configuré pour :

dériver un MVP affine candidat hérité disponible en tant que MVP affine candidat dans la liste de MVP
affines candidats en vérifiant si un MVP affine candidat hérité est disponible,

ou il est vérifié si un premier MVP affine candidat hérité est disponible, le premier MVP affine candidat
hérité étant disponible surla base d’'un premier bloc du groupe de blocs de gauche codé avec un modéle
de mouvement affine et d’'une image de référence du premier bloc identique a I'image de référence du
bloc courant,

ou il est vérifié si un deuxieme MVP affine candidat hérité est disponible, le deuxieme MVP affine
candidat hérité étant disponible sur la base d’un deuxiéme bloc dans un groupe de blocs supérieur codé
avec le modeéle de mouvement affine et d’'une image de référence du deuxieme bloc étant identique a
I'image de référence du bloc courant,

ou le groupe de blocs de gauche comprend un bloc voisin du coin inférieur gauche du bloc courant et un
premier bloc voisin de gauche adjacent a un c6té supérieur du bloc voisin du coin inférieur gauche, etle
groupe de blocs supérieur comprend un bloc voisin du coin supérieur droit du bloc courant, un premier
bloc voisin supérieur adjacent a un cété gauche du bloc voisin du coin supérieur droit et un bloc voisin du
coin supérieur gauche du bloc courant ;

dériver un MVP affine candidat construit disponible en tant que MVP affine candidat dans la liste de MVP
affines candidats en vérifiant si un MVP affine candidat construit est disponible, surla base d’'un nombre
de MVP affines candidats hérités disponibles dans la liste de MVP affines candidats étant inférieur a 2,

ou il est vérifié si un premier vecteur de mouvement pour le CP0O du bloc courant est disponible,

ou il est vérifié si un deuxiéme vecteur de mouvement pour le CP1 du bloc courant est disponible,
ou il est vérifié si un troisieme vecteur de mouvement pour le CP2 du bloc courant est disponible, et
ou une combinaison du premier vecteur de mouvement, du deuxiéme vecteur de mouvement et du
troisiéme vecteur de mouvement est dérivée en tant que MVP affine candidat construit, surla base
de la totalité du premier vecteur de mouvement, du deuxiéme vecteur de mouvement et du troisiéme
vecteur de mouvement étant disponibles,

ou le premier vecteur de mouvement est un vecteur de mouvement d’un premier bloc qui ala méme
image de référence que I'image de référence du bloc courant parmiles blocs voisins dans un groupe
de blocs supérieur gauche du bloc courant, le deuxieme vecteur de mouvement est un vecteur de
mouvement d’'un premier bloc qui a la méme image de référence que I'image de référence du bloc
courant parmi les blocs voisins dans un groupe de blocs en haut a droite du bloc courant, et le
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troisieme vecteur de mouvement est un vecteur de mouvement d’'un premier bloc qui a la méme
image de référence que I'image de référence du bloc courant parmiles blocs voisins dans un groupe
de blocs en bas a gauche du bloc courant,

ou le groupe de blocs en haut a gauche comprend le bloc voisin du coin supérieur gauche du bloc
courant, un deuxiéme bloc voisin gauche adjacent a un cété inférieur du bloc voisin du coin
supérieur gauche et un deuxiéme bloc voisin supérieur adjacent a un cété droit du bloc voisin
du coin supérieur gauche, le groupe de blocs supérieur droit comprend le bloc voisin du coin
supérieur droit etle premier bloc voisin supérieur, et le groupe de blocs en bas a gauche comprend le
bloc voisin du coin inférieur gauche et le premier bloc voisin gauche ; et

dériver au moins un MVP affine candidat, un deuxiéme MVP affine candidat ou un troisieme MVP
affine candidat en tant que MVP affine candidat dans la liste des MVP affines candidats, sur la base
du nombre de MVP affines candidats hérités disponibles et de MVP affines candidats construits
disponibles étant inférieur a 2, ou le premier MVP affine candidat comprend un vecteur de
mouvement pour le CPO en tant que vecteurs de mouvement candidats pour les CP sur la base
du premier vecteur de mouvement disponible, dans lequel le deuxieme MVP affine candidat
comprend un vecteur de mouvement pour le CP1 en tant que vecteurs de mouvement candidats
pour les CP sur la base du deuxiéme vecteur de mouvement disponible, ou le troisieme MVP affine
candidat comprend le troisieme vecteur de mouvement en tant que vecteurs de mouvement
candidats pour les CP sur la base du troisieme vecteur de mouvement étant disponible.

2. Appareil de codage pour le codage d’'une image, I'appareil de codage comprenant :

une mémoire ; et
au moins un processeur connecté a la mémoire, I'au moins un processeur étant configuré pour :

configurer (S2400) une liste de prédicteurs de vecteurs de mouvement affines, MVP, candidats pour un bloc
courant ;

dériver (S2410) des prédicteurs de vecteurs de mouvement de point de contréle, CPMVP, pour les points de
contrdle, CP, du bloc courant, sur la base de la liste de MVP affines candidats ;

dériver (S2420) des vecteurs de mouvement de point de contrdle, CPMV, pour les CP du bloc courant ;
dériver (S2430) les différences des vecteurs de mouvement de point de contréle, CPMVD, pour les CP du
bloc courant sur la base des CPMVP et des CPMV ; et

coder (S2440) des informations de prédiction de mouvement comprenant des informations surles CPMVD,
caractérisé en ce que

I'au moins un processeur est en outre configuré pour :

dériver un MVP affine candidat hérité disponible en tant que MVP affine candidat dans la liste de MVP
affines candidats en vérifiant si un MVP affine candidat hérité est disponible,

ou il est vérifié si un premier MVP affine candidat hérité est disponible, le premier MVP affine candidat
hérité étant disponible surla base d’'un premier bloc du groupe de blocs de gauche codé avec un modéle
de mouvement affine et d’'une image de référence du premier bloc identique a 'image de référence du
bloc courant,

ou il est vérifié si un deuxieme MVP affine candidat hérité est disponible, le deuxieme MVP affine
candidat hérité étant disponible sur la base d’'un deuxieme bloc dans un groupe de blocs supérieur codé
avec le modéle de mouvement affine et d’'une image de référence du deuxiéme bloc étant identique a
'image de référence du bloc courant,

ou le groupe de blocs de gauche comprend un bloc voisin du coin inférieur gauche du bloc courant et un
premier bloc voisin de gauche adjacent a un cété supérieur du bloc voisin du coin inférieur gauche, etle
groupe de blocs supérieur comprend un bloc voisin du coin supérieur droit du bloc courant, un premier
bloc voisin supérieur adjacent a un c6té gauche du bloc voisin du coin supérieur droit et un bloc voisin du
coin supérieur gauche du bloc courant ;

dériver un MVP affine candidat construit disponible en tant que MVP affine candidat dans la liste de MVP
affines candidats en vérifiant si un MVP affine candidat construit est disponible, sur la base d’'un nombre
de MVP affines candidats hérités disponibles dans la liste de MVP affines candidats étant inférieur a 2,
ou il est vérifié si un premier vecteur de mouvement pour le CP0O du bloc courant est disponible,

ou il est vérifié si un deuxieme vecteur de mouvement pour le CP1 du bloc courant est disponible,
ou il est vérifié si un troisieme vecteur de mouvement pour le CP2 du bloc courant est disponible, et
ou une combinaison du premier vecteur de mouvement, du deuxiéme vecteur de mouvement et du
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troisiéme vecteur de mouvement est dérivée en tant que MVP affine candidat construit, surla base de la
totalité du premier vecteur de mouvement, du deuxiéme vecteur de mouvement et du troisiéme vecteur
de mouvement étant disponibles,

ou le premier vecteur de mouvement est un vecteur de mouvement d’'un premier bloc qui a la méme
image de référence que I'image de référence du bloc courant parmiles blocs voisins dans un groupe de
blocs supérieur gauche du bloc courant, le deuxiéme vecteur de mouvement est un vecteur de
mouvement d’'un premier bloc qui a la méme image de référence que 'image de référence du bloc
courant parmi les blocs voisins dans un groupe de blocs en haut a droite du bloc courant, et le troisiéme
vecteur de mouvement est un vecteur de mouvement d’'un premier bloc qui a la méme image de
référence que I'image de référence du bloc courant parmi les blocs voisins dans un groupe de blocs en
bas a gauche du bloc courant,

ou le groupe de blocs en haut a gauche comprend le bloc voisin du coin supérieur gauche du bloc
courant, un deuxiéme bloc voisin gauche adjacent a un c6té inférieur du bloc voisin du coin supérieur
gauche et un deuxiéme bloc voisin supérieur adjacent a un c6té droit du bloc voisin du coin supérieur
gauche, le groupe de blocs supérieur droit comprend le bloc voisin du coin supérieur droit et le premier
bloc voisin supérieur, et le groupe de blocs en bas a gauche comprend le bloc voisin du coin inférieur
gauche et le premier bloc voisin gauche ; et

dériver au moins un MVP affine candidat, un deuxiéme MVP affine candidat ou un troisi€me MVP affine
candidat en tant que MVP affine candidat dans la liste des MVP affines candidats, surla base du nombre
de MVP affines candidats hérités disponibles et de MVP affines candidats construits disponibles étant
inférieura 2, ou le premier MVP affine candidat comprend un vecteur de mouvement pour le CP0 en tant
que vecteurs de mouvement candidats pour les CP sur la base du premier vecteur de mouvement
disponible, dans lequel le deuxiéme MVP affine candidat comprend un vecteur de mouvement pour le
CP1 en tant que vecteurs de mouvement candidats pour les CP sur la base du deuxiéme vecteur de
mouvement disponible, ou le troisieme MVP affine candidat comprend le troisi€me vecteur de mou-
vement en tant que vecteurs de mouvement candidats pour les CP sur la base du troisieme vecteur de
mouvement étant disponible.

3. Appareil de transmission de données pour une image, comprenant :

aumoins un processeur configuré pour obtenir un flux binaire pour 'image, ou le flux binaire est généré surlabase
de la configuration d’'une liste de prédicteurs de vecteurs de mouvement affines, MVP, candidats pour un bloc
courant, de la dérivée de prédicteurs de vecteurs de mouvement de point de contréle, CPMVP, pour les points de
contréle, CP, du bloc courant sur la base de la liste de MVP affines candidats, de la dérivée de vecteurs de
mouvement de point de controle, CPMV, pour les CP du bloc courant, de la dérivée de différences de vecteur de
mouvement de point de contréle, CPMVD, pour les CP du bloc courant sur la base des CPMVP et des CPMV, et
du codage des informations de prédiction de mouvement comprenant des informations sur les CPMVD ; et
un émetteur configuré pour transmettre les données comprenant le flux binaire,

caractérisé en ce que

la configuration de la liste de MVP affines candidats comprend I'étape suivante :

dériver un MVP affine candidat hérité disponible en tant que MVP affine candidat dans la liste de MVP affines
candidats en vérifiant si un MVP affine candidat hérité est disponible,
ou la vérification de la disponibilité du MVP affine candidat hérité comprend les étapes suivantes :

vérifier si un premier MVP affine candidat hérité est disponible, le premier MVP affine candidat hérité
étant disponible sur la base d’un premier bloc dans un groupe de blocs de gauche étant codé avec un
modele de mouvement affine et d’'une image de référence du premier bloc étant identique a I'image de
référence du bloc courant ; et

vérifier si un deuxieme MVP affine candidat hérité est disponible, le deuxieme MVP affine candidat hérité
étant disponible sur la base d’'un deuxiéme bloc dans un groupe de blocs supérieur étant codé avec le
modéle de mouvement affine et d’'une image de référence du deuxiéme bloc étantidentique a'image de
référence du bloc courant,

ou le groupe de blocs de gauche comprend un bloc voisin du coin inférieur gauche du bloc courant et un
premier bloc voisin de gauche adjacent a un c6té supérieur du bloc voisin du coin inférieur gauche, etle
groupe de blocs supérieur comprend un bloc voisin du coin supérieur droit du bloc courant, un premier
bloc voisin supérieur adjacent a un cété gauche du bloc voisin du coin supérieur droit et un bloc voisin du
coin supérieur gauche du bloc courant ;
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dériver un MVP affine candidat construit disponible en tant que MVP affine candidat dans la liste de MVP
affines candidats en vérifiant si un MVP affine candidat construit est disponible, surla base d’'un nombre
de MVP affines candidats hérités disponibles dans la liste de MVP affines candidats étant inférieur a 2,
ou la vérification de la disponibilité du MVP affine candidat construit comprend les étapes suivantes :

vérifier si un premier vecteur de mouvement pour le CP0 du bloc courant est disponible ;

vérifier si un deuxieme vecteur de mouvement pour le CP1 du bloc courant est disponible ; et
vérifier si un troisieme vecteur de mouvement pour le CP2 du bloc courant est disponible ; et
dériver une combinaison du premier vecteur de mouvement, du deuxiéme vecteur de mouvement et
du troisieme vecteur de mouvement en tant que MVP affine candidat construit, sur la base de la
totalité du premier vecteur de mouvement, du deuxiéeme vecteur de mouvement et du troisiéme
vecteur de mouvement étant disponibles,

ou le premier vecteur de mouvement est un vecteur de mouvement d’un premier bloc qui ala méme
image de référence que I'image de référence du bloc courant parmiles blocs voisins dans un groupe
de blocs supérieur gauche du bloc courant, le deuxiéme vecteur de mouvement est un vecteur de
mouvement d’'un premier bloc qui a la méme image de référence que I'image de référence du bloc
courant parmi les blocs voisins dans un groupe de blocs en haut a droite du bloc courant, et le
troisieme vecteur de mouvement est un vecteur de mouvement d’'un premier bloc qui a la méme
image de référence que 'image de référence du bloc courant parmiles blocs voisins dans un groupe
de blocs en bas a gauche du bloc courant,

ou le groupe de blocs en haut & gauche comprend le bloc voisin du coin supérieur gauche du bloc
courant, un deuxiéme bloc voisin gauche adjacent a un c6té inférieur du bloc voisin du coin
supérieur gauche et un deuxieme bloc voisin supérieur adjacent a un cété droit du bloc voisin
du coin supérieur gauche, le groupe de blocs supérieur droit comprend le bloc voisin du coin
supérieur droit etle premier bloc voisin supérieur, et le groupe de blocs en bas a gauche comprend le
bloc voisin du coin inférieur gauche et le premier bloc voisin gauche ; et

dériver au moins un MVP affine candidat, un deuxieéme MVP affine candidat ou un troisieme MVP
affine candidat en tant que MVP affine candidat dans la liste des MVP affines candidats, sur la base
du nombre de MVP affines candidats hérités disponibles et de MVP affines candidats construits
disponibles étant inférieur a 2, ou le premier MVP affine candidat comprend un vecteur de
mouvement pour le CPO en tant que vecteurs de mouvement candidats pour les CP sur la base
du premier vecteur de mouvement disponible, dans lequel le deuxieme MVP affine candidat
comprend un vecteur de mouvement pour le CP1 en tant que vecteurs de mouvement candidats
pour les CP sur la base du deuxiéme vecteur de mouvement disponible, ou le troisieme MVP affine
candidat comprend le troisieme vecteur de mouvement en tant que vecteurs de mouvement
candidats pour les CP sur la base du troisiéme vecteur de mouvement étant disponible.
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FIG. 19
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FIG. 26

((START )

Y

OBTAIN MOTION PREDICTION
INFORMATION FROM BITSTREAM

|'V 52600

Y

CONSTRUCTING AFFINE MVP
CANDIDATE LIST FOR CURRENT BLOCK

L 52610

Y

DERIVE CPMVS FOR CPS OF
CURRENT BLOCK BASED ON
AFFINE MVP CANDIDATE LIST

—~ 52620

Y

DERIVE CPMVS FOR CPS OF
CURRENT BLOCK BASED ON
MOTION PREDICTION INFORMATION

—~ 52630

Y

DERIVE CPMVS FOR CPS OF
CURRENT BLOCK BASED ON
CPMVPS AND CPMVDS

—~ 52640

Y

DERIVE PREDICTION SAMPLES FOR
CURRENT BLOCK BASED ON CPMVS

|'V 52650

Y

GENERATE RECONSTRUCTED PICTURE FOR
CURRENT BLOCK BASED ON
DERIVED PREDICTION SAMPLES

—~ 52660

Y

( END )

79



BITSTREAM

EP 4 262 212 B9

310 330
\ \
DECODING
APPARATUS
ENTROPY
DECODER PREDICTOR
RECONSTRUCTED
INVERSE PICTURE
TRANSFORMER ADDER
) )
( (
322 340

80




EP 4 262 212 B9

INOHALYYINS 1OVHOLS VIAIN

\

X08 dOl 135 4IAYIS ONINVIYLS

NOILYOINNININOD
SSTIRWATIM ) P

d43Ad3S dIM

NOILYOINNININOD
SSITIIIM/QTHIM

5600

INJNINDA ¥3SN

8¢ DI4

d43A43S ONIAOONA

VYINYI/4IAI0DINYD

\\\\\
-
e
e

INOHd LHVINS

~
~,
~.
~
~
~
~
~,
~

81



EP 4 262 212 B9

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be

excluded and the EPO disclaims all liability in this regard.

Non-patent literature cited in the description

¢ HAN et al. CE4.1.3: Affine motion compensation
prediction. LIUBLJANA; (JVETof ITU-T SG 16 WP 3
and ISO/IEC JTC 1/SC 29/WG 11), 03 July 2018
(JVET-K0337), 20180710-20180718 [0005]

¢ YANG et al. Description of Core Experiment 4 (CE4):
Inter prediction and motion vector coding. LJUBLJA-
NA; (JVET of ITU-T SG 16 WP 3 and ISO/IEC JTC
1/SC 29/WG 11), 09 August 2018 (JVET-K1024-v2),
20180710-20180718 [0006]

82

CHEN et al. CE4: Affine inter prediction (Test 1.5).
LJUBLJANA; (JVET of ITU-T SG 16 WP 3 and
ISO/IEC JTC 1/SC 29/WG 11), 13 July 2018 (JVET-
K0185-v3), 20180710-20180718 [0007]



	bibliography
	description
	claims
	drawings
	cited references

