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(57) A system and method for transmitting com-
pressed video. A transmitter receives uncompressed vid-
eo data from a video source, and compresses it using
one or more reference frames. A receiver receives the
compressed video data and decodes it, using the same

reference frames, to form display data. The reference
frames are stored in compressed form in both the trans-
mitter and the receiver. Each frame of display data be-
comes a reference frame for the decoding of a subse-
quent frame.
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Description

FIELD

[0001] One or more aspects of embodiments of the
present invention relate to the transmission of com-
pressed video data, and more particularly to a system
and method for encoding uncompressed video data and
decoding compressed video data using compressed ref-
erence frame data.

BACKGROUND

[0002] A video display may receive data at relatively
high data rates from a video data source, such as a video
card in a computer. The video data may be compressed
at the video data source and decompressed at the dis-
play, to enable the sending of higher effective data rates
through a channel having a certain capacity. The decod-
ing of video data may involve using reference frames,
e.g., previously displayed frames of video (or uncom-
pressed and displayed frames of video). Storing the ref-
erence frames may require significant amounts of mem-
ory, which may be costly.
[0003] Thus, there is a need for a cost-effective system
and method for decoding compressed video data.

SUMMARY

[0004] Aspects of embodiments of the present inven-
tion are directed toward a system and method for trans-
mitting compressed video. A transmitter receives uncom-
pressed video data from a video source, and compresses
it using one or more reference frames. A receiver re-
ceives the compressed video data and decodes it, using
the same reference frames, to form display data. The
reference frames are stored in compressed form in both
the transmitter and the receiver. Each frame of display
data becomes a reference frame for the decoding of a
subsequent frame.
[0005] According to an embodiment of the present in-
vention there is provided a video receiver, including: a
first decoder, configured to: receive compressed video
data and uncompressed reference frame data; and gen-
erate uncompressed display data; a first encoder, con-
figured to: receive the display data from the first decoder;
and compress the display data to form compressed ref-
erence frame data; a reference frame data buffer, con-
figured to store the compressed reference frame data;
and a second decoder, configured to: retrieve com-
pressed reference frame data from the reference frame
data buffer; and decode the compressed reference frame
data to form the uncompressed reference frame data,
wherein the first encoder and second decoder are con-
figured to operate at a lower compression ratio than the
first decoder.
[0006] In one embodiment, the first decoder is an ad-
vanced display stream compression decoder.

[0007] In one embodiment, the first encoder is a display
stream compression encoder and the second decoder is
a display stream compression decoder.
[0008] In one embodiment, the first decoder is config-
ured to operate at a compression ratio of 4:1.
[0009] In one embodiment, the first encoder is config-
ured to operate with a compression factor of at least 2:1.
[0010] In one embodiment, the first encoder is config-
ured to operate with a compression factor of at least 2.4:1.
[0011] In one embodiment, each reference frame con-
sists of n slices, each slice corresponding to a rectangular
portion of the reference frame, and the first encoder is
configured to compress the display data one slice at a
time.
[0012] In one embodiment, the reference frame data
buffer includes n+1 slice buffers, n being a positive inte-
ger, each slice buffer having a size sufficient to store one
compressed slice of a reference frame.
[0013] In one embodiment, the second decoder is con-
figured to decode data from one slice buffer at a time.
[0014] In one embodiment, the second decoder is con-
figured to generate 2 lines of uncompressed reference
frame data at a time.
[0015] In one embodiment, the second decoder is con-
figured to generate 4 lines of uncompressed reference
frame data at a time.
[0016] In one embodiment, the second decoder is con-
figured to generate 6 lines of uncompressed reference
frame data at a time.
[0017] In one embodiment, the receiver is configured:
to save compressed reference frame data from the first
encoder into a temporary slice buffer of the n+1 slice
buffers, while the second decoder decodes data from a
first slice buffer of the n+1 slice buffers, and to complete
the saving of compressed reference frame data into the
temporary slice buffer when the second decoder com-
pletes decoding data from the first slice buffer, and to
copy the compressed reference frame data from the tem-
porary slice buffer to the first slice buffer when the second
decoder completes decoding data from the first slice buff-
er.
[0018] In one embodiment, the slice buffer is a ring
buffer; the receiver is configured: to save compressed
reference frame data into a first slice buffer, of the n+1
slice buffers, identified by a first pointer, while the second
decoder decodes data from a second slice buffer, of the
n+1 slice buffers, identified by a second pointer, the first
slice buffer and the second slice buffer being circularly
adjacent in the ring buffer; to complete the saving of com-
pressed reference frame data into the first slice buffer
when the second decoder completes decoding com-
pressed reference frame data from a second slice buffer;
and to advance both the first pointer and the second
pointer to identify a respective subsequent slice buffer of
the n+1 slice buffers, the first pointer being advanced to
point to the second slice buffer, both the first pointer and
the second pointer being advanced in the same direction.
[0019] According to an embodiment of the present in-
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vention there is provided a video receiver including a first
display data generator and a second display data gen-
erator, each of the first display data generator and the
second display data generator including: a first decoder,
configured to: receive compressed video data and un-
compressed reference frame data; and generate uncom-
pressed display data; a first encoder, configured to: re-
ceive the display data from the first decoder; and com-
press the display data to form compressed reference
frame data; a reference frame data buffer, configured to
store the compressed reference frame data; and a sec-
ond decoder, configured to: retrieve compressed refer-
ence frame data from the reference frame data buffer;
and decode the compressed reference frame data to
form the uncompressed reference frame data, wherein
the first encoder and second decoder are configured to
operate at a lower compression ratio than the first de-
coder.
[0020] In one embodiment, the first decoder is config-
ured to generate a first half of each line of uncompressed
video data and the second decoder is configured to gen-
erate a second half of each line of uncompressed video
data.
[0021] In one embodiment, the first decoder is an ad-
vanced display stream compression decoder; the first
encoder is a display stream compression encoder; and
the second decoder is a display stream compression de-
coder.
[0022] According to an embodiment of the present in-
vention there is provided a method for generating display
data, the method including: receiving, by a first decoder,
compressed video data, and uncompressed reference
frame data; generating, by the first decoder, uncom-
pressed display data; receiving, by a first encoder, the
display data from the first decoder; compressing, by the
first encoder, the display data to form compressed refer-
ence frame data; storing, by a reference frame data buff-
er, the compressed reference frame data; retrieving, by
a second decoder, compressed reference frame data
from the reference frame data buffer; and decoding, by
the second decoder, the compressed reference frame
data to form the uncompressed reference frame data,
wherein the first encoder and second decoder are con-
figured to operate at a lower compression ratio than the
first decoder.
[0023] In one embodiment, the first decoder is an ad-
vanced display stream compression decoder.
[0024] In one embodiment, the first encoder is a display
stream compression encoder and the second decoder is
a display stream compression decoder.
[0025] At least some of the above and other features
of the invention are set out in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] These and other features and advantages of
the present invention will be appreciated and understood
with reference to the description, claims, and appended

drawings wherein:

FIG. 1A is a video system, according to an embod-
iment of the present invention;
FIG. 1B is a video system, according to an embod-
iment of the present invention;
FIG. 1C is a video receiver, according to an embod-
iment of the present invention;
FIG. 1D is a video receiver, according to an embod-
iment of the present invention; and
FIG. 2 is a video receiver, according to an embodi-
ment of the present invention.

DETAILED DESCRIPTION

[0027] The detailed description set forth below in con-
nection with the appended drawings is intended as a de-
scription of embodiments of a system and method for
temporal differencing provided in accordance with the
present invention and is not intended to represent the
only forms in which the present invention may be con-
structed or utilized. The description sets forth the features
of the present invention in connection with the illustrated
embodiments. It is to be understood, however, that the
same or equivalent functions and structures may be ac-
complished by different embodiments that are also in-
tended to be encompassed within the spirit and scope of
the invention. As denoted elsewhere herein, like element
numbers are intended to indicate like elements or fea-
tures.
[0028] Referring to FIG. 1A, in some embodiments, a
video data source 100 (such as a computer or video card)
may generate successive frames of video data. A trans-
mitter 105 at or in the video data source may include a
main encoder 110 and a plurality of reference frames
115. The main encoder 110 may receive uncompressed
video data from the video data source 100, and compress
the frames of video data, using the reference frames 115,
to form compressed video data. The compressed video
data may be transmitted to a receiver 120 that is con-
nected to or in a recipient of video data, such as a display
125. The receiver may include a main decoder 130 and
a plurality of reference frames 115, and the main decoder
130 may decode the received compressed video data,
using the reference frames 115, to reconstitute the orig-
inal frames of video data, or, if the compression and de-
compression is not lossless, to generate new frames of
video data that resemble the original frames of video da-
ta. The system for encoding and decoding the video data
may be referred to as an encoder-decoder or "video co-
dec".
[0029] The reference frames may be previously dis-
played frames. For example, the compressed video data
may include information about differences between the
original video frames, and the receiver may store one or
more previously displayed frames and infer a current
frame (i.e., a frame to be displayed) from the one or more
previously displayed frames and the information about
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differences between the original video frames that it re-
ceives in the compressed video data. In the terminology
used herein, a receiver is identified, for clarity, as a sep-
arate element from a display, even though in a commer-
cial product the receiver and the display may share ele-
ments such as an enclosure, a power supply, or an inte-
grated circuit substrate. The combination of the receiver
and the display may be referred to as a "display device".
The portion of the display that forms a viewable image
may be referred to as the "display panel". The display
may include a display panel configured to display images
each consisting of a plurality of pixels arranged in rows
(or "lines") and columns; each pixel may include (e.g.,
consist of) three subpixels (e.g., a red subpixel, a green
subpixel, and a blue subpixel). A "receiver" as used here-
in is a circuit that receives compressed video data and
generates uncompressed video data, and a "display" is
an apparatus that receives uncompressed video data
and generates images for viewing by a user. The term
"coding" as used herein refers to generating compressed
data (e.g., video data or reference frame data) from un-
compressed data, and the term "decoding" as used here-
in refers to generating uncompressed data (e.g., video
data or reference frame data) from compressed data. As
used herein, "reference frame data" refers to data that
represent one or more reference frames or one or more
portions of one or more reference frames.
[0030] Storing the one or more reference frames may
consume significant amounts of memory, which may be
costly. Accordingly, in some embodiments, the one or
more reference frames are stored in compressed form.
The compression method used to store the one or more
reference frames may be the same as, or different from,
the compression method used by the transmitter to gen-
erate the compressed video data. For example, referring
to FIG. 1B, , in one embodiment, the reference frames
are encoded by a reference frame encoder 135, stored
as compressed reference frame data, (e.g., compressed
reference frames 117) and decoded when needed by a
reference frame decoder 140. The encoding and decod-
ing may be performed in the receiver (to reduce the
amount of memory used in the receiver to store the ref-
erence frame data), and the same encoding and decod-
ing may be performed in the transmitter, so that, if the
combined effect of the reference frame encoder 135 and
the reference frame decoder 140 is not lossless, the en-
coder 110 will use the same reconstituted (i.e., encoded
and decoded) reference frames as the decoder 130.
[0031] Referring to FIG. 1C, in some embodiments,
the main decoder 130 may be an advanced display
stream compression (ADSC) decoder, e.g., it may be a
decoder, operating at a compression ratio of 4:1, com-
plying with an ADSC standard being promulgated by the
Video Electronics Standards Association. The reference
frame encoder 135 may be a display stream compression
(DSC) encoder, e.g., it may be a decoder complying with
a DSC standard promulgated by the Video Electronics
Standards Association, and the reference frame decoder

140 may be a DSC decoder. The reference frame en-
coder 135 may operate with a compression ratio of 3:1
(or, in some embodiments, of 2:1 or of 1:1); accordingly
the reference frame decoder 140 may operate with a
compression ratio (or "decompression ratio") of 3:1 (or,
in some embodiments, of 2:1 or of 1:1, or with a non-
integral compression ratio, e.g., 2.4:1). The compression
ratio may affect reconstruction quality. ADSC and DSC
encoders and decoders may operate to within 1/16 bpp
(bits per pixel) resolution where "bits per pixel" refers to
the number of bits required to store a pixel in compressed
form. In some embodiments the main decoder 130 and
the reference frame decoder 140 are both DSC decod-
ers, and the reference frame encoder 135 is a DSC en-
coder.
[0032] The main decoder 130 may receive com-
pressed data from the transmitter, and uncompressed
reference frame data (which may be stored temporarily
in an uncompressed reference frame data buffer 145)
from the reference frame decoder 140, and it may gen-
erate display data (which may be stored temporarily in a
display data buffer 150). The display data may be gen-
erated, e.g., 2 lines at a time (or 4 lines at a time, or 6
lines at a time), stored temporarily in the display data
buffer 150, and sent to the display, and also to the refer-
ence frame encoder 135.
[0033] The reference frame encoder 135 may encode
the display data, e.g., 2 lines at a time (or 4 lines at a
time, or 6 lines at a time), and store it in a reference frame
data buffer 155. The compressed display data may then
be used as reference frame data for decoding the next
frame of video data.
[0034] The reference frame decoder 140 may retrieve
compressed reference frame data (which may be com-
pressed data from the last displayed image) from the
reference frame data buffer 155, decode it to form un-
compressed reference frame data, and feed the uncom-
pressed reference frame data to the main decoder 130
(e.g., via the uncompressed reference frame data buffer
145). The reference frame decoder 140 may operate on
blocks of data referred to as slices, each of which may
correspond to a rectangular portion of a frame. For ex-
ample, for a display that is 1920 pixels wide and 1080
pixels high, a slice may correspond to (i.e., contain data
from) a rectangle with width of 1920 pixels and a height
of 108 pixels, so that that each frame consists of 10 slices.
[0035] The reference frame data buffer 155 may ac-
cordingly be composed of a plurality of slice buffers 160,
165. As illustrated in FIG. 1C, the slice buffers 160 may
be arranged in a ring buffer, and the reference frame data
buffer 155 may include an additional slice buffer referred
to as a temporary slice buffer 165. The number of slice
buffers 160 in the ring buffer may be equal to the number
of slices in a frame. In operation, while the reference
frame decoder 140 decodes compressed reference
frame data from one slice buffer, the reference frame
encoder 135 may encode the display data from a slice
of the current display frame and store the compressed
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data as compressed reference frame data (e.g., to be
used as a reference frame when the next frame of video
is to be decoded) in the temporary slice buffer. At the end
of the current slice, (i) the reference frame decoder 140
has read all of the data from the current slice buffer 160,
(ii) the final two lines of display data for the slice have
been sent to the display, and (iii) the reference frame
encoder 135 has encoded the final lines of display data
and saved the corresponding compressed data into the
temporary slice buffer 165. Then, (i) the contents of the
temporary slice buffer 165 may be copied into slice buffer
160 that the reference frame decoder 140 read during
the previous frame, (ii) the reference frame decoder 140
may begin decoding compressed reference frame data
from the next slice buffer 160 in the ring buffer, and (iii)
the reference frame encoder 135 may begin again en-
coding display data and saving the compressed data in
the temporary slice buffer 165. Accordingly, when
processing of one slice buffer is completed, the process-
ing progresses to the next slice buffer. Consecutive slice
buffers need not be adjacent in physical memory; two
slice buffers may be said to be "circularly adjacent" in the
ring buffer when the ring buffer is implemented such that
processing progresses from one to the other (e.g., as a
result of buffer pointers being advanced in the receiver).
[0036] Referring to FIG. 1D, in some embodiments the
reference frame data buffer 155 may contain a ring buffer
including n+1 slice buffers (instead of a ring buffer with
n slice buffers and a temporary slice buffer 165). In this
case, as illustrated, reference frame decoder 140 may
read from one slice buffer 160, and the reference frame
encoder 135 may write compressed data to an adjacent
slice buffer 160, which may be the slice buffer 160 that
the reference frame decoder 140 read from during the
previous frame. The current read buffer (i.e., the slice
buffer 160 current being read from) and the current write
buffer (i.e., the slice buffer 160 current being written to)
may be identified by a read pointer and a write pointer
respectively. At the end of the frame, each of the read
pointer and the write pointer may be advanced to point
to the respective next slice buffer 160, so that the refer-
ence frame encoder 135 will begin writing to the slice
buffer 160 that the reference frame decoder 140 has just
finished reading.
[0037] In some embodiments the receiver may include
more than one of the circuits shown in FIGs. 1C and 1D,
each of which may be referred to as a display data gen-
erator 170 when the receiver 120 includes more than one
such circuit. Referring to FIG. 2, in some embodiments
a plurality (e.g., 2, 4, or 8) display data generators 170
may operate in parallel, each furnishing a fraction of each
line of display data. For example, in the embodiment of
FIG. 2, a first display data generator 170 may provide
data for the left half of the display, and a second display
data generator 170 may provide data for the right half of
the display. The first display data generator 170 may,
accordingly, provide the left half of each line of display
data, and the second display data generator 170 may

provide the right half of each line of display data; a com-
biner 205 may combine the two halves of each line to
form a complete line of display data for the display. The
system may operate in an analogous fashion if display
data are provided to the screen two lines at a time. In
such an embodiment each slice may have a width that
is less than the width of a frame; e.g., if there are two
display data generators 170 operating in parallel as illus-
trated in FIG. 2, each slice may correspond to a rectan-
gular region of the frame, having half the width of the
frame.
[0038] In view of the foregoing, in system and method
for transmitting compressed video, the amount of mem-
ory used to store reference frame data may be reduced.
A transmitter receives uncompressed video data from a
video source, and compresses it using one or more ref-
erence frames. A receiver receives the compressed vid-
eo data and decodes it, using the same reference frames,
to form display data. The reference frames are stored in
compressed form in both the transmitter and the receiver.
Each frame of display data becomes a reference frame
for the decoding of a subsequent frame.
[0039] The display device and/or any other relevant
devices or components according to embodiments of the
present invention described herein may be implemented
utilizing any suitable hardware, firmware (e.g. an appli-
cation-specific integrated circuit), software, or a suitable
combination of software, firmware, and hardware. For
example, the various components of the display device
may be formed on one integrated circuit (IC) chip or on
separate IC chips. Further, the various components of
the display device may be implemented on a flexible print-
ed circuit film, a tape carrier package (TCP), a printed
circuit board (PCB), or formed on a same substrate as
the display device. Further, the various components of
the display device may be a process or thread, running
on one or more processors, in one or more computing
devices, executing computer program instructions and
interacting with other system components for performing
the various functionalities described herein. The compu-
ter program instructions are stored in a memory which
may be implemented in a computing device using a
standard memory device, such as, for example, a random
access memory (RAM). The computer program instruc-
tions may also be stored in other non-transitory computer
readable media such as, for example, a CD-ROM, flash
drive, or the like. Also, a person of skill in the art should
recognize that the functionality of various computing de-
vices may be combined or integrated into a single com-
puting device, or the functionality of a particular comput-
ing device may be distributed across one or more other
computing devices without departing from the scope of
embodiments of the present invention.
[0040] It will be understood that, although the terms
"first", "second", "third", etc., may be used herein to de-
scribe various elements, components, regions, layers
and/or sections, these elements, components, regions,
layers and/or sections should not be limited by these
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terms. These terms are only used to distinguish one el-
ement, component, region, layer or section from another
element, component, region, layer or section. Thus, a
first element, component, region, layer or section dis-
cussed below could be termed a second element, com-
ponent, region, layer or section, without departing from
the spirit and scope of the inventive concept.
[0041] Spatially relative terms, such as "beneath", "be-
low", "lower", "under", "above", "upper" and the like, may
be used herein for ease of description to describe one
element or feature’s relationship to another element(s)
or feature(s) as illustrated in the figures. It will be under-
stood that such spatially relative terms are intended to
encompass different orientations of the device in use or
in operation, in addition to the orientation depicted in the
figures. For example, if the device in the figures is turned
over, elements described as "below" or "beneath" or "un-
der" other elements or features would then be oriented
"above" the other elements or features. Thus, the exam-
ple terms "below" and "under" can encompass both an
orientation of above and below. The device may be oth-
erwise oriented (e.g., rotated 90 degrees or at other ori-
entations) and the spatially relative descriptors used
herein should be interpreted accordingly. In addition, it
will also be understood that when a layer is referred to
as being "between" two layers, it can be the only layer
between the two layers, or one or more intervening layers
may also be present.
[0042] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the inventive concept. As used
herein, the terms "substantially," "about," and similar
terms are used as terms of approximation and not as
terms of degree, and are intended to account for the in-
herent deviations in measured or calculated values that
would be recognized by those of ordinary skill in the art.
As used herein, the term "major component" means a
component constituting at least half, by weight, of a com-
position, and the term "major portion", when applied to a
plurality of items, means at least half of the items.
[0043] As used herein, the singular forms "a" and "an"
are intended to include the plural forms as well, unless
the context clearly indicates otherwise. It will be further
understood that the terms "comprises" and/or "compris-
ing", when used in this specification, specify the presence
of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps,
operations, elements, components, and/or groups there-
of. As used herein, the term "and/or" includes any and
all combinations of one or more of the associated listed
items. Expressions such as "at least one of," when pre-
ceding a list of elements, modify the entire list of elements
and do not modify the individual elements of the list. Fur-
ther, the use of "may" when describing embodiments of
the inventive concept refers to "one or more embodi-
ments of the present invention". Also, the term "exem-
plary" is intended to refer to an example or illustration.

As used herein, the terms "use," "using," and "used" may
be considered synonymous with the terms "utilize," "uti-
lizing," and "utilized," respectively.
[0044] It will be understood that when an element or
layer is referred to as being "on", "connected to", "coupled
to", or "adjacent to" another element or layer, it may be
directly on, connected to, coupled to, or adjacent to the
other element or layer, or one or more intervening ele-
ments or layers may be present. In contrast, when an
element or layer is referred to as being "directly on", "di-
rectly connected to", "directly coupled to", or "immediate-
ly adjacent to" another element or layer, there are no
intervening elements or layers present.
[0045] Although embodiments of a system and method
for temporal differencing have been specifically de-
scribed and illustrated herein, many modifications and
variations will be apparent to those skilled in the art. Ac-
cordingly, it is to be understood that a system and method
for temporal differencing constructed according to prin-
ciples of this invention may be embodied other than as
specifically described herein. The invention is also de-
fined in the following claims.

Claims

1. A video receiver, comprising:

a first decoder, configured to:

receive compressed video data and uncom-
pressed reference frame data; and
generate uncompressed display data;

a first encoder, configured to:

receive the display data from the first de-
coder; and
compress the display data to form com-
pressed reference frame data;

a reference frame data buffer, configured to
store the compressed reference frame data; and
a second decoder, configured to:

retrieve compressed reference frame data
from the reference frame data buffer; and
decode the compressed reference frame
data to form the uncompressed reference
frame data,

wherein the first encoder and second decoder
are configured to operate at a lower compres-
sion ratio than the first decoder.

2. A video receiver according to claim 1, wherein the
first decoder is an advanced display stream com-
pression decoder.
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3. A video receiver according to claim 1 or 2, wherein
the first encoder is a display stream compression
encoder and the second decoder is a display stream
compression decoder.

4. A video receiver according to claim 1, 2 or 3, wherein
the first decoder is configured to operate at a com-
pression ratio of 4:1.

5. A video receiver according to claim 4, wherein the
first encoder is configured to operate with a com-
pression factor of at least 2:1.

6. A video receiver according to claim 5, wherein the
first encoder is configured to operate with a com-
pression factor of at least 2.4:1.

7. A video receiver according to any preceding claim,
wherein:

each reference frame consists of n slices, each
slice corresponding to a rectangular portion of
the reference frame, and
the first encoder is configured to compress the
display data one slice at a time.

8. A video receiver according to any preceding claim,
wherein the reference frame data buffer comprises
n+1 slice buffers, n being a positive integer, each
slice buffer having a size sufficient to store one com-
pressed slice of a reference frame.

9. A video receiver according to claim 8, wherein the
second decoder is configured to decode data from
one slice buffer at a time.

10. A video receiver according to claim 9, wherein the
second decoder is configured to generate 2 lines of
uncompressed reference frame data at a time.

11. A video receiver according to claim 9, wherein the
second decoder is configured to generate 4 lines of
uncompressed reference frame data at a time.

12. A video receiver according to claim 9, wherein the
second decoder is configured to generate 6 lines of
uncompressed reference frame data at a time.

13. A video receiver according to one of claims 8 to 12,
wherein the receiver is configured:

to save compressed reference frame data from
the first encoder into a temporary slice buffer of
the n+1 slice buffers, while the second decoder
decodes data from a first slice buffer of the n+1
slice buffers, and
to complete the saving of compressed reference
frame data into the temporary slice buffer when

the second decoder completes decoding data
from the first slice buffer, and
to copy the compressed reference frame data
from the temporary slice buffer to the first slice
buffer when the second decoder completes de-
coding data from the first slice buffer.

14. A video receiver according to one of Claims 8 to 12,
wherein
the slice buffer is a ring buffer;
the receiver is configured:

to save compressed reference frame data into
a first slice buffer, of the n+1 slice buffers, iden-
tified by a first pointer, while the second decoder
decodes data from a second slice buffer, of the
n+1 slice buffers, identified by a second pointer,
the first slice buffer and the second slice buffer
being circularly adjacent in the ring buffer;
to complete the saving of compressed reference
frame data into the first slice buffer when the
second decoder completes decoding com-
pressed reference frame data from a second
slice buffer; and
to advance both the first pointer and the second
pointer to identify a respective subsequent slice
buffer of the n+1 slice buffers, the first pointer
being advanced to point to the second slice buff-
er, both the first pointer and the second pointer
being advanced in the same direction.

15. A video receiver comprising a first display data gen-
erator and a second display data generator, each of
the first display data generator and the second dis-
play data generator comprising:

a first decoder, configured to:

receive compressed video data and uncom-
pressed reference frame data; and
generate uncompressed display data;

a first encoder, configured to:

receive the display data from the first de-
coder; and
compress the display data to form com-
pressed reference frame data;

a reference frame data buffer, configured to
store the compressed reference frame data; and
a second decoder, configured to:

retrieve compressed reference frame data
from the reference frame data buffer; and
decode the compressed reference frame
data to form the uncompressed reference
frame data,

11 12 



EP 3 188 483 A1

8

5

10

15

20

25

30

35

40

45

50

55

wherein the first encoder and second decoder
are configured to operate at a lower compres-
sion ratio than the first decoder.

16. A video receiver according to claim 15, wherein the
first decoder is configured to generate a first half of
each line of uncompressed video data and the sec-
ond decoder is configured to generate a second half
of each line of uncompressed video data.

17. A video receiver according to claim 15 or 16, wherein:

the first decoder is an advanced display stream
compression decoder;
the first encoder is a display stream compres-
sion encoder; and
the second decoder is a display stream com-
pression decoder.

18. A method for generating display data, the method
comprising:

receiving, by a first decoder, compressed video
data, and uncompressed reference frame data;
generating, by the first decoder, uncompressed
display data;
receiving, by a first encoder, the display data
from the first decoder;
compressing, by the first encoder, the display
data to form compressed reference frame data;
storing, by a reference frame data buffer, the
compressed reference frame data;
retrieving, by a second decoder, compressed
reference frame data from the reference frame
data buffer; and
decoding, by the second decoder, the com-
pressed reference frame data to form the un-
compressed reference frame data,
wherein the first encoder and second decoder
are configured to operate at a lower compres-
sion ratio than the first decoder.

19. A method according to claim 18, wherein the first
decoder is an advanced display stream compression
decoder.

20. A method according to claim 19, wherein the first
encoder is a display stream compression encoder
and the second decoder is a display stream com-
pression decoder.
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