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PALETTE INDEX GROUPING FOR HIGH THROUGHPUT CABAC CODING

[0001] This application claims the benefit of U.S. Provisional Patent Application No.
62/110,302 filed on January 30, 2015, which is hereby incorporated by reference herein

in its entirety.

TECHNICAL FIELD
[0002] This disclosure relates to encoding and decoding content, and more specifically,

encoding and decoding content according to a palette-based coding mode.

BACKGROUND
[0003] Digital video capabilities can be incorporated into a wide range of devices,
including digital televisions, digital direct broadcast systems, wireless broadcast
systems, personal digital assistants (PDAs), laptop or desktop computers, tablet
computers, e-book readers, digital cameras, digital recording devices, digital media
players, video gaming devices, video game consoles, cellular or satellite radio
telephones, so-called “smart phones,” video teleconferencing devices, video streaming
devices, and the like. Digital video devices implement video compression techniques,
such as those described in the standards defined by MPEG-2, MPEG-4, ITU-T H.263,
ITU-T H.264/MPEG-4, Part 10, Advanced Video Coding (AVC), ITU-T H.265, High
Efficiency Video Coding (HEVC), and extensions of such standards. The video devices
may transmit, receive, encode, decode, and/or store digital video information more
efficiently by implementing such video compression techniques.
[0004] Video compression techniques perform spatial (intra-picture) prediction and/or
temporal (inter-picture) prediction to reduce or remove redundancy inherent in video
sequences. For block-based video coding, a video slice (i.e., a video frame or a portion
of a video frame) may be partitioned into video blocks. Video blocks in an intra-coded
(D slice of a picture are encoded using spatial prediction with respect to reference
samples in neighboring blocks in the same picture. Video blocks in an inter-coded (P or
B) slice of a picture may use spatial prediction with respect to reference samples in
neighboring blocks in the same picture or temporal prediction with respect to reference
samples in other reference pictures. Pictures may be referred to as frames, and

reference pictures may be referred to as reference frames.
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[0005] Spatial or temporal prediction results in a predictive block for a block to be
coded. Residual data represents pixel differences between the original block to be
coded and the predictive block. An inter-coded block is encoded according to a motion
vector that points to a block of reference samples forming the predictive block, and the
residual data indicates the difference between the coded block and the predictive block.
An intra-coded block is encoded according to an intra-coding mode and the residual
data. For further compression, the residual data may be transformed from the pixel
domain to a transform domain, resulting in residual coefficients, which then may be
quantized. The quantized coefficients, initially arranged in a two-dimensional array,
may be scanned in order to produce a one-dimensional vector of coefficients, and
entropy coding may be applied to achieve even more compression.

[0006] Content, such as an image, may be encoded and decoded using palette mode.
Generally, palette mode is a technique involving use of a palette to represent content.
Content may be encoded such that the content is represented by an index map that
includes values corresponding to the palette. The index map may be decoded to

reconstruct the content.

SUMMARY
[0007] Techniques of this disclosure relate to palette-based content coding. For
example, in palette-based content coding, a content coder (e.g., a content coder such as a
video encoder or a video decoder) may form a “palette” as a table of colors for
representing the video data of the particular area (e.g., a given block). Palette-based
content coding may, for example, be especially useful for coding areas of video data
having a relatively small number of colors. Rather than coding actual pixel values (or
their residuals), the content coder may code palette indices (e.g., index values) for one
or more of the pixels that relate the pixels with entries in the palette representing the
colors of the pixels. The techniques described in this disclosure may include techniques
for various combinations of one or more of signaling palette-based coding modes,
transmitting palettes, deriving palettes, deriving the value of non-transmitted syntax
elements, transmitting palette-based coding maps and other syntax elements, predicting
palette entries, coding runs of palette indices, entropy coding palette information, and
various other palette coding techniques.
[0008] In one example, this disclosure describes a method of decoding video data

comprising receiving, from an encoded video bitstream, a palette mode encoded block
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of video data of a picture; receiving, from the encoded video bitstream, encoded palette
mode information for the palette mode encoded block of video data, wherein the
encoded palette mode information includes a plurality of instances of a first syntax
element and a plurality of syntax elements that are different from the first syntax
element; decoding, using bypass mode, the plurality of instances of the first syntax
element before decoding the plurality of syntax elements that are different from the first
syntax element using context mode; decoding, using context mode, the plurality of
syntax elements that are different from the first syntax element after decoding the
plurality of instances of the first syntax element using bypass mode; and decoding the
palette mode encoded block of video data using the decoded plurality of instances of the
first syntax element and the decoded plurality of syntax elements that are different from
the first syntax element.

[0009] In another example, this disclosure describes a device for decoding video data
comprising a memory configured to store the video data; and a video decoder in
communication with the memory configured to: receive, from an encoded video
bitstream, a palette mode encoded block of video data of a picture; receive, from the
encoded video bitstream, encoded palette mode information for the palette mode
encoded block of video data, wherein the encoded palette mode information includes a
plurality of instances of a first syntax element and a plurality of syntax elements that are
different from the first syntax element; decode, using bypass mode, the plurality of
instances of the first syntax element before decoding the plurality of syntax elements
that are different from the first syntax element using context mode; decode, using
context mode, the plurality of syntax elements that are different from the first syntax
element after decoding the plurality of instances of the first syntax element using bypass
mode; and decode the palette mode encoded block of video data using the decoded
plurality of instances of the first syntax element and the decoded plurality of syntax
elements that are different from the first syntax element.

[0010] In another example, this disclosure describes a non-transitory computer-readable
storage medium having instructions stored thereon that, when executed, cause one or
more processors to receive, from an encoded video bitstream, a palette mode encoded
block of video data of a picture; receive, from the encoded video bitstream, encoded
palette mode information for the palette mode encoded block of video data, wherein the
encoded palette mode information includes a plurality of instances of a first syntax

element and a plurality of syntax elements that are different from the first syntax
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element; decode, using bypass mode, the plurality of instances of the first syntax
element before decoding the plurality of syntax elements that are different from the first
syntax element using context mode; decode, using context mode, the plurality of syntax
elements that are different from the first syntax element after decoding the plurality of
instances of the first syntax element using bypass mode; and decode the palette mode
encoded block of video data using the decoded plurality of instances of the first syntax
element and the decoded plurality of syntax elements that are different from the first
syntax element.

[0011] In another example, this disclosure describes a method of encoding video data
comprising determining that a block of video data is to be coded in palette mode;
encoding the block of video data using palette mode into an encoded bitstream, wherein
encoding the block of video data using palette mode comprises: generating palette mode
information for the block of video data, wherein the palette mode information includes a
plurality of instances of a first syntax element and a plurality of syntax elements that are
different from the first syntax element; encoding, using bypass mode, the plurality of
instances of the first syntax element into the encoded bitstream before encoding the
plurality of syntax elements that are different from the first syntax element into the
encoded bitstream using context mode; and encoding, using context mode, the plurality
of syntax elements that are different from the first syntax element into the encoded
bitstream after encoding the plurality of instances of the first syntax element using
bypass mode into the encoded bitstream.

[0012] In another example, this disclosure describes a device for encoding video data,
the device comprising a memory configured to store the video data; and a video encoder
in communication with the memory, the video encoder configured to: determine that a
block of video data stored in the memory is to be encoded in palette mode; encode the
block of video data using palette mode into an encoded bitstream, wherein the video
encoder being configured to encode the block of video data using palette mode
comprises the video encoder being configured to: generate palette mode information for
the block of video data, wherein the palette mode information includes a plurality of
instances of a first syntax element and a plurality of syntax elements that are different
from the first syntax element; encode, using bypass mode, the plurality of instances of
the first syntax element into the encoded bitstream before encoding the plurality of
syntax elements that are different from the first syntax element into the encoded

bitstream using context mode; and encode, using context mode, the plurality of syntax
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elements that are different from the first syntax element into the encoded bitstream after
encoding the plurality of instances of the first syntax element using bypass mode into
the encoded bitstream.

[0013] The details of one or more examples of the disclosure are set forth in the
accompanying drawings and the description below. Other features, objects, and
advantages of the disclosure will be apparent from the description and drawings, and

from the claims.

BRIEF DESCRIPTION OF DRAWINGS
[0014] FIG. 1 is a block diagram illustrating an example video coding system that may
utilize the techniques described in this disclosure.
[0015] FIG. 2 is a block diagram illustrating an example video encoder that may
perform the techniques described in this disclosure.
[0016] FIG. 3 is a block diagram illustrating an example video decoder that may
perform the techniques described in this disclosure.
[0017] FIG. 4 is a conceptual diagram illustrating an example of determining palette
entries for palette-based video coding, consistent with techniques of this disclosure.
[0018] FIG. 5 is a conceptual diagram illustrating an example of determining indices to
a palette for a block of pixels, consistent with techniques of this disclosure.
[0019] FIG. 6 is a conceptual diagram illustrating an example of determining maximum
copy above run-length, assuming raster scanning order, consistent with techniques of
this disclosure.
[0020] FIG. 7 is a table illustrating changes to coding order of syntax elements for
palette-mode.
[0021] FIG. 8 is a flowchart illustrating an example process for decoding video data
consistent with techniques for palette-based video coding of this disclosure.
[0022] FIG. 9 is a flowchart illustrating an example process for encoding video data

consistent with techniques for palette-based video coding of this disclosure.

DETAILED DESCRIPTION
[0023] Aspects of this disclosure are directed to techniques for content coding (e.g.,
video coding). In particular, this disclosure describes techniques for palette-based
coding of content data (e.g., video data) and techniques for context-based adaptive

binary arithmetic coding (CABAC) of palette coding information. In various examples
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of this disclosure, techniques of this disclosure may be directed to processes of
predicting or coding a block in palette mode to improve coding efficiency and/or reduce
codec complexity, as described in greater detail below. For example, the disclosure
describes techniques related to palette index grouping (such as advanced palette index
grouping).

[0024] In a CABAC process, e.g., as described in D. Marpe, H. Schwarz, and T.
Wiegand, “Context-based adaptive binary arithmetic coding in the H.264/AVC video
compression standard,” in /EEE Trans. Cir. & Sys. Video Tech., Vol. 13, No. 7, July
2003, there are two modes: (1) bypass mode and (2) context mode. In bypass mode,
there is no context update process. Therefore, bypass mode can achieve higher data
throughput than context-based mode by exploiting hardware or ISA level parallelism.
This benefit of bypass mode becomes larger as the number of bypass bins that can be
processed together increases.

[0025] In a current palette mode coding design, as described in R. Joshi and J. Xu,
“High efficient video coding (HEVC) screen content coding: Draft 2,” JCTVC-S1005,
in screen content coding, the syntax elements of palette_index idc and
palette_escape_val are CABAC bypass mode coded, and are interleaved with other
syntax elements such as palette run_msb_id_plusl which are CABAC context mode
coded. This disclosure describes techniques of grouping the bypass mode coded syntax
elements together. As used herein, “bypass mode coded” and “context mode coded” are
respectively interchangeable with “bypass coded” and “context coded.”

[0026] As used herein, instances of the term “content” may be changed to the term
“video,” and instances of the term “video” may be changed to the term “content.” This
is true regardless of whether the terms “content” or “video” are being used as an
adjective, noun, or other part of speech. For example, reference to a “content coder”
also includes reference to a “video coder,” and reference to a “video coder” also
includes reference to a “content coder.” Similarly, reference to “content” also includes
reference to “video,” and reference to “video” also includes reference to “content.”
[0027] As used herein, “content” refers to any type of content. For example, “content”
may refer to video, screen content, image, any graphical content, any displayable
content, or any data corresponding thereto (e.g., video data, screen content data, image
data, graphical content data, displayable content data, and the like).

[0028] As used herein, the term “video” may refer to screen content, movable content, a

plurality of images that may be presented in a sequence, or any data corresponding
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thereto (e.g., screen content data, movable content data, video data, image data, and the
like).

[0029] As used herein, the term “image” may refer to a single image, one or more
images, one or more images amongst a plurality of images corresponding to a video,
one or more images amongst a plurality of images not corresponding to a video, a
plurality of images corresponding to a video (e.g., all of the images corresponding to the
video or less than all of the images corresponding to the video), a sub-part of a single
image, a plurality of sub-parts of a single image, a plurality of sub-parts corresponding
to a plurality of images, one or more graphics primitives, image data, graphical data,
and the like.

[0030] In traditional video coding, images are assumed to be continuous-tone and
spatially smooth. Based on these assumptions, various tools have been developed such
as block-based transforms, filtering, and other coding tools, and such tools have shown
good performance for natural content videos. However, in applications like remote
desktop, collaborative work and wireless display, computer-generated screen content
may be the dominant content to be compressed. This type of screen content tends to
have discrete-tone, sharp lines, and high contrast object boundaries. The assumption of
continuous-tone and smoothness may no longer apply, and thus, traditional video
coding techniques may be inefficient in compressing content (e.g., screen content).
[0031] In one example of palette-based video coding, a video encoder may encode a
block of video data by determining a palette for the block (e.g., coding the palette
explicitly, predicting the palette, or a combination thereof), locating an entry in the
palette to represent the value(s) of one or more pixels, and encoding both the palette and
the block with index values that indicate the entry in the palette used to represent the
pixel values of the block. In some examples, the video encoder may signal the palette
and/or the index values in an encoded bitstream. In turn, a video decoder may obtain,
from an encoded bitstream, a palette for a block, as well as index values for the
individual pixels of the block. The video decoder may relate the index values of the
pixels to entries of the palette to reconstruct the various pixel values of the block.
[0032] For example, a particular area of video data may be assumed to have a relatively
small number of colors. A video coder (e.g., a video encoder or video decoder) may
code (e.g., encode or decode) a so-called “palette” to represent the video data of the
particular area. The palette may be expressed as an index (e.g., table) of colors or pixel

values representing the video data of the particular area (e.g., a given block). The video
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coder may code the index, which relates one or more pixel values to the appropriate
value in the palette. Each pixel may be associated with an entry in the palette that
represents the color of the pixel. For example, the palette may include the most
dominant pixel values in the given block. In some cases, the most dominant pixel
values may include the one or more pixel values that occur most frequently within the
block. Additionally, in some cases, a video coder may apply a threshold value to
determine whether a pixel value is to be included as one of the most dominant pixel
values in the block. According to various aspects of palette-based coding, the video
coder may code index values indicative of one or more of the pixels values of the
current block, instead of coding actual pixel values or their residuals for a current block
of video data. In the context of palette-based coding, the index values indicate
respective entries in the palette that are used to represent individual pixel values of the
current block. The description above is intended to provide a general description of
palette-based video coding.

[0033] Palette-based coding may be particularly suitable for screen generated content
coding or other content where one or more traditional coding tools are inefficient. The
techniques for palette-based coding of video data may be used with one or more other
coding techniques, such as techniques for inter- or intra-predictive coding. For
example, as described in greater detail below, an encoder or decoder, or combined
encoder-decoder (codec), may be configured to perform inter- and intra-predictive
coding, as well as palette-based coding.

[0034] In some examples, the palette-based coding techniques may be configured for
use with one or more video coding standards. For example, High Efficiency Video
Coding (HEVC) is a new video coding standard being developed by the Joint
Collaboration Team on Video Coding (JCT-VC) of ITU-T Video Coding Experts Group
(VCEG) and ISO/IEC Motion Picture Experts Group (MPEG). The finalized HEVC
standard document is published as “ITU-T H.265, SERIES H: AUDIOVISUAL AND
MULTIMEDIA SYSTEMS Infrastructure of audiovisual services — Coding of moving
video - High efficiency video coding,” Telecommunication Standardization Sector of
International Telecommunication Union (ITU), April 2013.

[0035] To provide more efficient coding of screen generated content, the JCT-VC is
developing an extension to the HEVC standard, referred to as the HEVC Screen Content
Coding (SCC) standard. A recent working draft of the HEVC SCC standard, referred to
as “HEVC SCC Draft 2” or “WD2,” is described in document JCTVC-S1005, R. Joshi
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and J. Xu, “HEVC screen content coding draft text 2,” Joint Collaborative Team on
Video Coding (JCT-VC) of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC 29/WG 11, 19"
Meeting: Strasbourg, FR, 17-24 October 2014,

[0036] With respect to the HEVC framework, as an example, the palette-based coding
techniques may be configured to be used as a coding unit (CU) mode. In other
examples, the palette-based coding techniques may be configured to be used as a
prediction unit (PU) mode in the framework of HEVC. Accordingly, all of the
following disclosed processes described in the context of a CU mode may, additionally
or alternatively, apply to PU. However, these HEVC-based examples should not be
considered a restriction or limitation of the palette-based coding techniques described
herein, as such techniques may be applied to work independently or as part of other
existing or yet to be developed systems/standards. In these cases, the unit for palette
coding can be square blocks, rectangular blocks or even regions of non-rectangular
shape.

[0037] In some examples, a palette may be derived for one or more CUs, PUs, or any
region of data (e.g., any block of data). For example, a palette may comprise (and may
consist of) the most dominant pixel values in the current CU, where CU is the region of
data for this particular example. The size and the elements of the palette are first
transmitted from a video encoder to a video decoder. The size and/or the elements of
the palette can be directly coded or predictively coded using the size and/or the elements
of the palette in the neighboring CUs (e.g. above and/or left coded CU). After that, the
pixel values in the CU are encoded based on the palette according to a certain scanning
order. For each pixel location in the CU, a flag (e.g., palette flag or escape_flag) may
be first transmitted to indicate whether the pixel value is included in the palette. For
those pixel values that map to an entry in the palette, the palette index associated with
that entry is signaled for the given pixel location in the CU. Instead of sending the flag
(e.g., palette flag or escape flag), for those pixel values that do not exist in the palette,
a special index may be assigned to the pixel and the actual pixel value (possibly in
quantized form) may be transmitted for the given pixel location in the CU. These pixels
are referred to as “escape pixels.” An escape pixel can be coded using any existing
entropy coding method such as fixed length coding, unary coding, etc. In some
examples, one or more techniques described herein may utilize a flag such as

palette flag or escape flag. In other examples, one or more techniques described herein

may not utilize a flag such as palette flag or escape flag.
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[0038] Samples in a block of video data may be processed (e.g., scanned) using a
horizontal raster scanning order or other scanning order. For example, the video
encoder may convert a two-dimensional block of palette indices into a one-dimensional
array by scanning the palette indices using a horizontal raster scanning order. Likewise,
the video decoder may reconstruct a block of palette indices using the horizontal raster
scanning order. Accordingly, this disclosure may refer to a previous sample as a sample
that precedes the sample currently being coded in the block in the scanning order. It
should be appreciated that scans other than a horizontal raster scan, such as vertical
raster scanning order, may also be applicable. The example above, as well as other
examples set forth in this disclosure, is intended to provide a general description of
palette-based video coding.

[0039] FIG. 1 is a block diagram illustrating an example video coding system 10 that
may utilize the techniques of this disclosure. As used herein, the term “video coder”
refers generically to both video encoders and video decoders. In this disclosure, the
terms “video coding” or “coding” may refer generically to video encoding or video
decoding. Video encoder 20 and video decoder 30 of video coding system 10 represent
examples of devices that may be configured to perform techniques for palette-based
video coding and entropy coding (e.g., CABAC) in accordance with various examples
described in this disclosure. For example, video encoder 20 and video decoder 30 may
be configured to selectively code various blocks of video data, such as CUs or PUs in
HEVC coding, using either palette-based coding or non-palette based coding. Non-
palette based coding modes may refer to various inter-predictive temporal coding modes
or intra-predictive spatial coding modes, such as the various coding modes specified by
the HEVC standard.

[0040] As shown in FIG. 1, video coding system 10 includes a source device 12 and a
destination device 14. Source device 12 generates encoded video data. Accordingly,
source device 12 may be referred to as a video encoding device or a video encoding
apparatus. Destination device 14 may decode the encoded video data generated by
source device 12. Accordingly, destination device 14 may be referred to as a video
decoding device or a video decoding apparatus. Source device 12 and destination
device 14 may be examples of video coding devices or video coding apparatuses.
[0041] Source device 12 and destination device 14 may comprise a wide range of
devices, including desktop computers, mobile computing devices, notebook (e.g.,

laptop) computers, tablet computers, set-top boxes, telephone handsets such as so-called
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“smart” phones, televisions, cameras, display devices, digital media players, video
gaming consoles, in-car computers, or the like.

[0042] Destination device 14 may receive encoded video data from source device 12 via
a channel 16. Channel 16 may comprise one or more media or devices capable of
moving the encoded video data from source device 12 to destination device 14. In one
example, channel 16 may comprise one or more communication media that enable
source device 12 to transmit encoded video data directly to destination device 14 in real-
time. In this example, source device 12 may modulate the encoded video data
according to a communication standard, such as a wireless communication protocol, and
may transmit the modulated video data to destination device 14. The one or more
communication media may include wireless and/or wired communication media, such
as a radio frequency (RF) spectrum or one or more physical transmission lines. The one
or more communication media may form part of a packet-based network, such as a local
area network, a wide-area network, or a global network (e.g., the Internet). The one or
more communication media may include routers, switches, base stations, or other
equipment that facilitate communication from source device 12 to destination device 14.
[0043] In another example, channel 16 may include a storage medium that stores
encoded video data generated by source device 12. In this example, destination device
14 may access the storage medium via, for example, disk access or card access. The
storage medium may include a variety of locally-accessed data storage media such as
Blu-ray discs, DVDs, CD-ROMs, flash memory, or other suitable digital storage media
for storing encoded video data.

[0044] In a further example, channel 16 may include a file server or another
intermediate storage device that stores encoded video data generated by source device
12. In this example, destination device 14 may access encoded video data stored at the
file server or other intermediate storage device via streaming or download. The file
server may be a type of server capable of storing encoded video data and transmitting
the encoded video data to destination device 14. Example file servers include web
servers (e.g., for a website), file transfer protocol (FTP) servers, network attached
storage (NAS) devices, and local disk drives.

[0045] Destination device 14 may access the encoded video data through a standard
data connection, such as an Internet connection. Example types of data connections
may include wireless channels (e.g., Wi-Fi connections), wired connections (e.g., DSL,

cable modem, etc.), or combinations of both that are suitable for accessing encoded
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video data stored on a file server. The transmission of encoded video data from the file
server may be a streaming transmission, a download transmission, or a combination of
both.

[0046] Source device 12 and destination device 14 may be configured to perform
palette-based coding and entropy coding (e.g., CABAC) consistent with this disclosure.
The techniques of this disclosure for palette-based coding or CABAC, however, are not
limited to wireless applications or settings. The techniques may be applied to video
coding in support of a variety of multimedia applications, such as over-the-air television
broadcasts, cable television transmissions, satellite television transmissions, streaming
video transmissions, e.g., via the Internet, encoding of video data for storage on a data
storage medium, decoding of video data stored on a data storage medium, or other
applications. In some examples, video coding system 10 may be configured to support
one-way or two-way video transmission to support applications such as video
streaming, video playback, video broadcasting, and/or video telephony.

[0047] Video coding system 10 illustrated in FIG. 1 is merely an example and the
techniques of this disclosure may apply to video coding settings (e.g., video encoding or
video decoding) that do not necessarily include any data communication between the
encoding and decoding devices. In other examples, data is retrieved from a local
memory, streamed over a network, or the like. A video encoding device may encode
and store data to memory, and/or a video decoding device may retrieve and decode data
from memory. In many examples, the encoding and decoding is performed by devices
that do not communicate with one another, but simply encode data to memory and/or
retrieve and decode data from memory.

[0048] In the example of FIG. 1, source device 12 includes a video source 18, a video
encoder 20, and an output interface 22. In some examples, output interface 22 may
include a modulator/demodulator (modem) and/or a transmitter. Video source 18 may
include a video capture device, e.g., a video camera, a video archive containing
previously-captured video data, a video feed interface to receive video data from a video
content provider, and/or a computer graphics system for generating video data, or a
combination of such sources of video data.

[0049] Video encoder 20 may encode video data from video source 18. In some
examples, source device 12 directly transmits the encoded video data to destination

device 14 via output interface 22. In other examples, the encoded video data may also
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be stored onto a storage medium or a file server for later access by destination device 14
for decoding and/or playback.

[0050] In the example of FIG. 1, destination device 14 includes an input interface 28, a
video decoder 30, and a display device 32. In some examples, input interface 28
includes a receiver and/or a modem. Input interface 28 may receive encoded video data
over channel 16. Display device 32 may be integrated with or may be external to
destination device 14. In general, display device 32 displays decoded video data.
Display device 32 may comprise a variety of display devices, such as a liquid crystal
display (LCD), a plasma display, an organic light emitting diode (OLED) display, or
another type of display device.

[0051] This disclosure may generally refer to video encoder 20 “signaling” or
“transmitting” certain information to another device, such as video decoder 30. The
term “signaling” or “transmitting” may generally refer to the communication of syntax
elements and/or other data used to decode the compressed video data. Such
communication may occur in real- or near-real-time. Alternately, such communication
may occur over a span of time, such as might occur when storing syntax elements to a
computer-readable storage medium in an encoded bitstream at the time of encoding,
which then may be retrieved by a decoding device at any time after being stored to this
medium. Thus, while video decoder 30 may be referred to as “receiving” certain
information, the receiving of information does not necessarily occur in real- or near-
real-time and may be retrieved from a medium at some time after storage.

[0052] Video encoder 20 and video decoder 30 each may be implemented as any of a
variety of suitable circuitry, such as one or more microprocessors, digital signal
processors (DSPs), application-specific integrated circuits (ASICs), field-programmable
gate arrays (FPGAs), discrete logic, hardware, or any combinations thereof. If the
techniques are implemented partially in software, a device may store instructions for the
software in a suitable, non-transitory computer-readable storage medium and may
execute the instructions in hardware using one or more processors to perform the
techniques of this disclosure. Any of the foregoing (including hardware, software, a
combination of hardware and software, etc.) may be considered to be one or more
processors. Each of video encoder 20 and video decoder 30 may be included in one or
more encoders or decoders, either of which may be integrated as part of a combined

encoder/decoder (CODEC) in a respective device.
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[0053] In some examples, video encoder 20 and video decoder 30 operate according to
a video compression standard, such as HEVC standard mentioned above, and described
in the HEVC standard. In addition to the base HEVC standard, there are ongoing
efforts to produce scalable video coding, multiview video coding, and 3D coding
extensions for HEVC. In addition, palette-based coding modes, e.g., as described in this
disclosure, may be provided for extension of the HEVC standard. In some examples,
the techniques described in this disclosure for palette-based coding may be applied to
encoders and decoders configured to operation according to other video coding
standards. Accordingly, application of a palette-based coding mode for coding of
coding units (CUs) or prediction units (PUs) in an HEVC codec is described for
purposes of example.

[0054] In HEVC and other video coding standards, a video sequence typically includes
a series of pictures. Pictures may also be referred to as “frames.” A picture may include
three sample arrays, denoted Si, Scp and S¢r. Sp is a two-dimensional array (i.e., a
block) of luma samples. Scp is a two-dimensional array of Cb chrominance samples.
Scr 1s a two-dimensional array of Cr chrominance samples. Chrominance samples may
also be referred to herein as “chroma” samples. In other instances, a picture may be
monochrome and may only include an array of luma samples.

[0055] To generate an encoded representation of a picture, video encoder 20 may
generate a set of coding tree units (CTUs). Each of the CTUs may be a coding tree
block of luma samples, two corresponding coding tree blocks of chroma samples, and
syntax structures used to code the samples of the coding tree blocks. A coding tree
block may be an NxN block of samples. A CTU may also be referred to as a “tree
block” or a “largest coding unit” (LCU). The CTUs of HEVC may be broadly
analogous to the macroblocks of other standards, such as H.264/AVC. However, a
CTU is not necessarily limited to a particular size and may include one or more coding
units (CUs). A slice may include an integer number of CTUs ordered consecutively in
the raster scan. A coded slice may comprise a slice header and slice data. The slice
header of a slice may be a syntax structure that includes syntax elements that provide
information about the slice. The slice data may include coded CTUs of the slice.
[0056] This disclosure may use the term “video unit” or “video block™ or “block” to
refer to one or more sample blocks and syntax structures used to code samples of the
one or more blocks of samples. Example types of video units or blocks may include

CTUs, CUs, PUs, transform units (TUs), macroblocks, macroblock partitions, and so
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on. In some contexts, discussion of PUs may be interchanged with discussion of
macroblocks or macroblock partitions.

[0057] To generate a coded CTU, video encoder 20 may recursively perform quad-tree
partitioning on the coding tree blocks of a CTU to divide the coding tree blocks into
coding blocks, hence the name “coding tree units.” A coding block is an NxN block of
samples. A CU may be a coding block of luma samples and two corresponding coding
blocks of chroma samples of a picture that has a luma sample array, a Cb sample array
and a Cr sample array, and syntax structures used to code the samples of the coding
blocks. Video encoder 20 may partition a coding block of a CU into one or more
prediction blocks. A prediction block may be a rectangular (i.e., square or non-square)
block of samples on which the same prediction is applied. A prediction unit (PU) of a
CU may be a prediction block of luma samples, two corresponding prediction blocks of
chroma samples of a picture, and syntax structures used to predict the prediction block
samples. Video encoder 20 may generate predictive luma, Cb and Cr blocks for luma,
Cb and Cr prediction blocks of each PU of the CU.

[0058] Video encoder 20 may use intra prediction or inter prediction to generate the
predictive blocks for a PU. If video encoder 20 uses intra prediction to generate the
predictive blocks of a PU, video encoder 20 may generate the predictive blocks of the
PU based on decoded samples of the picture associated with the PU.

[0059] If video encoder 20 uses inter prediction to generate the predictive blocks of a
PU, video encoder 20 may generate the predictive blocks of the PU based on decoded
samples of one or more pictures other than the picture associated with the PU. Video
encoder 20 may use uni-prediction or bi-prediction to generate the predictive blocks of a
PU. When video encoder 20 uses uni-prediction to generate the predictive blocks for a
PU, the PU may have a single motion vector (MV). When video encoder 20 uses bi-
prediction to generate the predictive blocks for a PU, the PU may have two MVs.
[0060] After video encoder 20 generates predictive blocks (e.g., predictive luma, Cb
and Cr blocks) for one or more PUs of a CU, video encoder 20 may generate residual
blocks for the CU. Each sample in a residual block of the CU may indicate a difference
between a sample in a predictive block of a PU of the CU and a corresponding sample
in a coding block of the CU. For example, video encoder 20 may generate a luma
residual block for the CU. Each sample in the CU’s luma residual block indicates a
difference between a luma sample in one of the CU’s predictive luma blocks and a

corresponding sample in the CU’s original luma coding block. In addition, video
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encoder 20 may generate a Cb residual block for the CU. Each sample in the CU’s Cb
residual block may indicate a difference between a Cb sample in one of the CU’s
predictive Cb blocks and a corresponding sample in the CU’s original Cb coding block.
Video encoder 20 may also generate a Cr residual block for the CU. Each sample in the
CU’s Cr residual block may indicate a difference between a Cr sample in one of the
CU’s predictive Cr blocks and a corresponding sample in the CU’s original Cr coding
block.

[0061] Furthermore, video encoder 20 may use quad-tree partitioning to decompose the
residual blocks (e.g., luma, Cb and Cr residual blocks) of a CU into one or more
transform blocks (e.g., luma, Cb and Cr transform blocks). A transform block may be a
rectangular block of samples on which the same transform is applied. A transform unit
(TU) of a CU may be a transform block of luma samples, two corresponding transform
blocks of chroma samples, and syntax structures used to transform the transform block
samples. Thus, each TU of a CU may be associated with a luma transform block, a Cb
transform block, and a Cr transform block. The luma transform block associated with
the TU may be a sub-block of the CU’s luma residual block. The Cb transform block
may be a sub-block of the CU’s Cb residual block. The Cr transform block may be a
sub-block of the CU’s Cr residual block.

[0062] Video encoder 20 may apply one or more transforms to a transform block to
generate a coefficient block for a TU. A coefficient block may be a two-dimensional
array of transform coefficients. A transform coefficient may be a scalar quantity. For
example, video encoder 20 may apply one or more transforms to a luma transform block
of a TU to generate a luma coefticient block for the TU. Video encoder 20 may apply
one or more transforms to a Cb transform block of a TU to generate a Cb coefficient
block for the TU. Video encoder 20 may apply one or more transforms to a Cr
transform block of a TU to generate a Cr coefficient block for the TU.

[0063] After generating a coefficient block (e.g., a luma coefficient block, a Cb
coefficient block or a Cr coefficient block), video encoder 20 may quantize the
coefficient block. Quantization generally refers to a process in which transform
coefficients are quantized to possibly reduce the amount of data used to represent the
transform coefticients, providing further compression. After video encoder 20 quantizes
a coefficient block, video encoder 20 may entropy encode syntax elements indicating

the quantized transform coefficients. For example, video encoder 20 may perform
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Context-Adaptive Binary Arithmetic Coding (CABAC) on the syntax elements
indicating the quantized transform coefficients.

[0064] With respect to CABAC, as an example, video encoder 20 and video decoder 30
may select a probability model (also referred to as a context model) to code symbols
associated with a block of video data based on context. For example, a context model
(Ctx) may be an index or offset that is applied to select one of a plurality of different
contexts, each of which may correspond to a particular probability model. Accordingly,
a different probability model is typically defined for each context. After encoding or
decoding the bin, the probability model is further updated based on a value of the bin to
reflect the most current probability estimates for the bin. For example, a probability
model may be maintained as a state in a finite state machine. Each particular state may
correspond to a specific probability value. The next state, which corresponds to an
update of the probability model, may depend on the value of the current bin (e.g., the
bin currently being coded). Accordingly, the selection of a probability model may be
influenced by the values of the previously coded bins, because the values indicate, at
least in part, the probability of the bin having a given value. The context coding process
described above may generally be referred to as a context-adaptive coding mode.
[0065] Hence, video encoder 20 may encode a target symbol using a probability model.
Likewise, video decoder 30 may parse a target symbol using the probability model. In
some instances, video encoder 20 may code syntax elements using a combination of
context adaptive and non-context adaptive coding. For example, video encoder 20 may
context code bins by selecting a probability model or “context model” that operates on
context to code some of the bins. In contrast, for other bins, video encoder 20 may
bypass code bins by bypassing, or omitting the regular arithmetic coding process when
coding the bins. In such examples, video encoder 20 may use a fixed probability model
to bypass code the bins. That is, bypass coded bins do not include context or probability
updates.

[0066] Video encoder 20 may output a bitstream that includes the entropy-encoded
syntax elements. The bitstream may also include syntax elements that are not entropy
encoded. The bitstream may include a sequence of bits that forms a representation of
coded pictures and associated data. The bitstream may comprise a sequence of network
abstraction layer (NAL) units. Each of the NAL units includes a NAL unit header and
encapsulates a raw byte sequence payload (RBSP). The NAL unit header may include a
syntax element that indicates a NAL unit type code. The NAL unit type code specified
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by the NAL unit header of a NAL unit indicates the type of the NAL unit. A RBSP may
be a syntax structure containing an integer number of bytes that is encapsulated within a
NAL unit. In some instances, an RBSP includes zero bits.

[0067] Different types of NAL units may encapsulate different types of RBSPs. For
example, a first type of NAL unit may encapsulate an RBSP for a picture parameter set
(PPS), a second type of NAL unit may encapsulate an RBSP for a coded slice, a third
type of NAL unit may encapsulate an RBSP for supplemental enhancement information
(SEI), and so on. NAL units that encapsulate RBSPs for video coding data (as opposed
to RBSPs for parameter sets and SEI messages) may be referred to as video coding layer
(VCL) NAL units.

[0068] Video decoder 30 may receive a bitstream generated by video encoder 20. In
addition, video decoder 30 may parse the bitstream to decode syntax elements from the
bitstream. Video decoder 30 may reconstruct the pictures of the video data based at
least in part on the syntax elements decoded from the bitstream. The process to
reconstruct the video data may be generally reciprocal to the process performed by
video encoder 20. For instance, video decoder 30 may use MVs of PUs to determine
predictive blocks for the inter-predicted PUs of a current CU. Likewise, video decoder
30 may generate intra-predicted blocks for PU's of a current CU. In addition, video
decoder 30 may inverse quantize transform coefficient blocks associated with TUs of
the current CU. Video decoder 30 may perform inverse transforms on the transform
coefficient blocks to reconstruct transform blocks associated with the TUs of the current
CU. Video decoder 30 may reconstruct the coding blocks of the current CU by adding
the samples of the predictive blocks for PUs of the current CU to corresponding residual
values obtained from inverse quantization and inverse transformation of the transform
blocks of the TUs of the current CU. By reconstructing the coding blocks for each CU
of a picture, video decoder 30 may reconstruct the picture.

[0069] In some examples, video encoder 20 and video decoder 30 may be configured to
perform palette-based coding. For example, in palette based coding, rather than
performing the intra-predictive or inter-predictive coding techniques described above,
video encoder 20 and video decoder 30 may code a so-called palette as a table of colors
or pixel values representing the video data of a particular area (e.g., a given block). In
this way, rather than coding actual pixel values or their residuals for a current block of

video data, the video coder may code index values for one or more of the pixels values
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of the current block, where the index values indicate entries in the palette that are used
to represent the pixel values of the current block.

[0070] For example, video encoder 20 may encode a block of video data by determining
a palette for the block, locating an entry in the palette to represent the value of each
pixel, and encoding the palette and the index values for the pixels relating the pixel
value to the palette. Video decoder 30 may obtain, from an encoded bitstream, a palette
for a block, as well as index values for the pixels of the block. Video decoder 30 may
match the index values of the individual pixels to entries of the palette to reconstruct the
pixel values of the block. In instances where the index value associated with an
individual pixel does not match any index value of the corresponding palette for the
block, video decoder 30 may identify such a pixel as an escape pixel, for the purposes of
palette-based coding.

[0071] As described in more detail below, the basic idea of palette-based coding is that,
for a given block of video data to be coded, video encoder 20 may derive a palette that
includes the most dominant pixel values in the current block. For instance, the palette
may refer to a number of pixel values which are determined or assumed to be dominant
and/or representative for the current CU. Video encoder 20 may first transmit the size
and the elements of the palette to video decoder 30. Additionally, video encoder 20
may encode the pixel values in the given block according to a certain scanning order.
For each pixel included in the given block, video encoder 20 may signal the index value
that maps the pixel value to a corresponding entry in the palette. If the pixel value is not
included in the palette (i.e., no palette entry exists that specifies a particular pixel value
of the palette-coded block), then such a pixel is defined as an “escape pixel.” In
accordance with palette-based coding, video encoder 20 may encode and signal an index
value that is reserved for an escape pixel. In some examples, video encoder 20 may also
encode and signal the pixel value (or a quantized version thereof) for an escape pixel
included in the given block. For example, video decoder 30 may be configured to
determine whether a pixel value matches or is otherwise close to a palette entry based
on a distortion metric (e.g., MSE, SAD, and the like

[0072] Upon receiving the encoded video bitstream signaled by video encoder 20, video
decoder 30 may first determine the palette based on the information received from video
encoder 20. Video decoder 30 may then map the received index values associated with
the pixel locations in the given block to entries of the palette to reconstruct the pixel

values of the given block. In some instances, video decoder 30 may determine that a
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pixel of a palette-coded block is an escape pixel, such as by determining that the pixel is
palette-coded with an index value reserved for escape pixels. In instances where video
decoder 30 identifies an escape pixel in a palette-coded block, video decoder 30 may
receive the pixel value (or a quantized version thereof) for an escape pixel included in
the given block. Video decoder 30 may reconstruct the palette-coded block by mapping
the individual pixel values to the corresponding palette entries, and by using the pixel
value (or a quantized version thereof) to reconstruct any escape pixels included in the
palette-coded block.

[0073] A stated above, in an example palette-coding mode, a palette may include entries
numbered by an index. Each entry may represent color component values or intensities
(for example, in color spaces such as YCbCr, RGB, YUV, CMYK, or other formats),
which can be used as a predictor for a block or as final reconstructed block samples. As
described in standard submission document JCTVC-Q0094 (Wei Pu et al., “AHGI0:
Suggested Software for Palette Coding based on RExt6.0,” JCTVC-Q0094, Valencia,
ES, 27 March — 4 April 2014) a palette may include entries that are copied from a
predictor palette. A predictor palette may include palette entries from blocks previously
coded using palette mode or other reconstructed samples. For each entry in the
predictor palette, a binary flag is sent to indicate whether that entry is copied to the
current palette (indicated by flag = 1). This is referred to as the binary palette prediction
vector. Additionally the current palette may comprise (e.g., consist of) new entries
signaled explicitly. The number of new entries may be signaled as well.

[0074] As another example, in palette mode, a palette may include entries numbered by
an index representing color component values that may be used as predictors for block
samples or as final reconstructed block samples. Each entry in the palette may contain,
for example, one luma component (e.g., luma value), two chroma components (e.g., two
chroma values), or three color components (e.g., RGB, YUV, etc.). Previously decoded
palette entries may be stored in a list. This list may be used to predict palette entries in
the current palette mode CU, for example. A binary prediction vector may be signaled
in the bitstream to indicate which entries in the list are re-used in the current palette. In
some examples, run-length coding may be used to compress the binary palate predictor.
For example, a run-length value may be coded using Oth order Exp-Golomb code.
[0075] In this disclosure, it will be assumed that each palette entry specifies the values
for all color components of a sample. However, the concepts of this disclosure are

applicable to using a separate palette and/or a separate palette entry for each color
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component. Also, it is assumed that samples in a block are processed using horizontal
raster scanning order. However, other scans such as vertical raster scanning order are
also applicable. As mentioned above, a palette may contain predicted palette entries, for
example, predicted from the palette(s) used to code the previous block(s), and the new
entries which may be specific for the current block and are signaled explicitly. The
encoder and decoder may know the number of the predicted and new palette entries and
a sum of them may indicate the total palette size in a block.

[0076] As proposed in the example of JCTVC-Q0094 cited above, each sample in a
block coded with the palette may belong to one of the three modes, as set forth below:

e Escape mode. In this mode, the sample value is not included into a palette as a
palette entry and the quantized sample value is signaled explicitly for all color
components. It is similar to the signaling of the new palette entries, although for
new palette entries, the color component values are not quantized.

e CopyAbove mode (also called CopyFromTop mode). In this mode, the palette
entry index for the current sample is copied from the sample located directly
above the current sample in a block of samples. In other examples, for copy
above mode, a block of video data may be transposed so that the sample above
the block is actually the sample to the left of the block.

e Value mode (also called index mode). In this mode, the value of the palette
entry index is explicitly signaled.

[0077] As described herein, a palette entry index may be referred as a palette index or
simply index. These terms can be used interchangeably to describe techniques of this
disclosure. In addition, as described in greater detail below, a palette index may have
one or more associated color or intensity values. For example, a palette index may have
a single associated color or intensity value associated with a single color or intensity
component of a pixel (e.g., an Red component of RGB data, a Y component of YUV
data, or the like). In another example, a palette index may have multiple associated
color or intensity values. In some instances, palette-based video coding may be applied
to code monochrome video. Accordingly, “color value” may generally refer to any
color or non-color component used to generate a pixel value.

[0078] A run value may indicate a run of palette index values that are coded using the
same palette-coding mode. For example, with respect to Value mode, a video coder
(e.g., video encoder 20 or video decoder 30) may code an index value and a run value

that indicates a number of consecutive subsequent samples in a scan order that have the
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same index value and that are being coded with the palette index. With respect to
CopyAbove mode, the video coder may code an indication that an index value for the
current sample value is the same as an index value of an above-neighboring sample
(e.g., a sample that is positioned above the sample currently being coded in a block) and
a run value that indicates a number of consecutive subsequent samples in a scan order
that also copy an index value from an above-neighboring sample. Accordingly, in the
examples above, a run of palette index values refers to a run of palette values having the
same value or a run of index values that are copied from above-neighboring samples.
[0079] Hence, the run may specify, for a given mode, the number of subsequent
samples that belong to the same mode. In some instances, signaling an index value and
a run value may be similar to run-length coding. In an example for purposes of
illustration, a string of consecutive palette index values of an index block corresponding
to a block of video data may be 0, 2, 2, 2, 2, 5. Each index value corresponds to a
sample in the block of video data. In this example, a video coder may code the second
sample (e.g., the first palette index value of “2”) using Value mode. After coding an
index value of 2, the video coder may code a run of 3, which indicates that the three
subsequent samples also have the same palette index value of 2. In a similar manner,
coding a run of four palette indices after coding an index using CopyAbove mode may
indicate that a total of five palette indices are copied from the corresponding palette
index values in the row above the sample position currently being coded.

[0080] Using the palette, video encoder 20 and/or video decoder 30 may be configured
to code a block of samples (e.g., a block of video data) into an index block, where the
index block is a block including index values that map to one or more palette entries,
and, in some examples, one or more escape pixel values. Video encoder 20 may be
configured to entropy encode the index block to compress the index block. Similarly,
video decoder 30 may be configured to entropy decode an encoded index block to
generate the index block from which video decoder 30 may generate a block of samples
(e.g., the block of video data encoded by encoder 20). For example, run-length based
entropy coding may be used to compress and decompress the index block. In some
examples, video encoder 20 and video decoder 30 may be configured to respectively
entropy encode and decode the index block using CABAC.

[0081] To apply CABAC coding to information (e.g., a syntax element, an index block
such as the index values of the index block, or other information), a video coder (e.g.,

video encoder 20 and video decoder 30) may perform binarization on the information.
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Binarization refers to the process of converting information into a series of one or more
bits. Each series of one or more bits may be referred to as “bins.” Binarization is a
lossless process and may include one or a combination of the following coding
techniques: fixed length coding, unary coding, truncated unary coding, truncated Rice
coding, Golomb coding, exponential Golomb coding, Golomb-Rice coding, any form of
Golomb coding, any form of Rice coding, and any form of entropy coding. For
example, binarization may include representing the integer value of 5 as 00000101
using an 8-bit fixed length technique or as 11110 using a unary coding technique.

[0082] After binarization, a video coder may identify a coding context. The coding
context may identify probabilities of coding bins having particular values. For instance,
a coding context may indicate a 0.7 probability of coding a O-valued bin and a 0.3
probability of coding a 1-valued bin. After identifying the coding context, the video
coder may arithmetically code that bin based on the context, which is known as context
mode coding. Bins coded using a CABAC context mode coding may be referred to as
“context bins.”

[0083] Further, rather than performing context mode coding on all bins, a video coder
(e.g., video encoder 20 and video decoder 30) may code some bins using bypass
CABAC coding (e.g., bypass mode coding). Bypass mode coding refers to the process
of arithmetically coding a bin without using an adaptive context (e.g., a coding context).
That is, the bypass coding engine does not select contexts and may assume a probability
of 0.5 for both symbols (0 and 1). Although bypass mode coding may not be as
bandwidth-efficient as context mode coding, it may be computationally less expensive
to perform bypass mode coding on a bin rather than to perform context mode coding on
the bin. Further, performing bypass mode coding may allow for a higher degree of
parallelization and throughput. Bins coded using bypass mode coding may be referred
to as “bypass bins.”

[0084] Video encoder 20 and video decoder 30 may be configured with a CABAC
coder (e.g., a CABAC encoder and a CABAC decoder, respectively). A CABAC coder
may include a context mode coding engine to perform CABAC context mode coding
and a bypass mode coding engine to perform bypass mode coding. If a bin is context
mode coded, the context mode coding engine is used to code this bin. The context
mode coding engine may need more than two processing cycles to code a single bin.

However, with proper pipeline design, a context mode coding engine may only need
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n+M cycles to encode n bins, where M is the overhead to start the pipeline. M is
usually greater than 0.

[0085] At the start of the CABAC coding process (i.e., every switch from bypass mode
to context mode and vice versa), pipeline overhead is introduced. If a bin is bypass
mode coded, the bypass mode coding engine is used to code this bin. The bypass mode
coding engine may be expected to need only one cycle to code n-bit information, where
n may be greater than one. Thus, the total number of cycles to code a set of bypass bins
and context bins may be reduced if all of the bypass bins within the set are coded
together and all of the context bins within the set are coded together. In particular,
coding the bypass bins together before or after transitioning to context mode coding can
save the overhead required to restart the context mode coding engine. For example,
video encoder 20 and video decoder 30 may be configured to switch between bypass
mode to context mode while respectively encoding or decoding a block of video data
using palette mode. In another example, video encoder 20 and video decoder 30 may be
configured to reduce the number of times the encoding or decoding process switches
between bypass mode to context mode when encoding or decoding a block of video data
using palette mode.

[0086] The techniques described in this disclosure may include techniques for various
combinations of one or more of signaling palette-based video coding modes,
transmitting palettes, deriving palettes, signaling scanning order, deriving scanning
order, and transmitting palette-based video coding maps and other syntax elements. For
example, techniques of this disclosure may be directed to entropy coding palette
information. In some examples, the techniques of this disclosure may, among other
things, be used to increase coding efficiency and reduce coding inefficiencies associated
with palette-based video coding. Accordingly, as described in greater detail below, the
techniques of this disclosure may, in some instances, improve efficiency and improve
bitrate when coding video data using a palette mode.

[0087] As described above, in the current palette mode design in screen content coding,
the syntax elements of palette index idc and palette escape val are CABAC bypass
coded, and are interleaved with other syntax elements (e.g.,
palette_run_msb_id_plusl) that are CABAC context coded. However, it may be
beneficial to group the bypass coded information (e.g., syntax elements) together, which

may improve coding efficiency and/or reduce codec complexity.



WO 2016/123488 PCT/US2016/015663
25

[0088] The syntax element of palette_index idec may be an indication of an index to
the array represented by currentPaletteEntries, as defined in, for example, JCTVC-
S1005. The value of palette_index idc may be in the range of O to (adjustedIndexMax-
1), inclusive. The syntax element of palette _escape_val may specify the quantized
escape coded sample value for a component, as defined in, for example, JCTVC-S1005.
palette_ run_msb _id_plusl minus 1 may specify the index of the most significant bit in
the binary representation of paletteRun, as defined in, for example, JCTVC-S1005. The
variable paletteRun may specify the number of consecutive locations minus 1 with the
same palette index as the position in the above row when palette run_type flag is equal
to COPY_ABOVE MODE or specifies the number of consecutive locations minus 1
with the same palette index when palette run_type flagis equal to

COPY_INDEX MODE, as defined in, for example, JCTVC-S1005. Additional details
regarding palette_index_idc, palette escape val, palette run_msb_id plusl,
currentPaletteEntries, adjustedIndexMax, and paletteRun may be found in JCTVC-
S1005.

[0089] In some examples, this disclosure describes a method of grouping all of the
syntax elements palette_index_idc at the front of the palette index block coding section
to improve CABAC throughput. For instance, video encoder 20 may be configured to
encode all of the syntax elements palette_index idc at the front of the palette index
block coding section. For example, video encoder 20 may be configured to encode all
of the syntax elements palette_index_idc before encoding syntax elements to be
context mode encoded. Similarly, video decoder 30 may be configured to decode all of
the syntax elements palette index idc at the front of the palette index block coding
section. For example, video decoder 30 may be configured to decode all of the syntax
elements palette_index_idc before decoding context mode encoded syntax elements.
[0090] As another example, video encoder 20 may be configured to bypass mode
encode all of the syntax elements palette_index idc at the front of the palette index
block coding section such that all of the syntax elements palette index idc are encoded
before encoding syntax element(s) related to palette run type (e.g., CopyAbove mode or
index mode) and/or run length (e.g., palette run_msb_id plusl). Similarly, video
decoder 30 may be configured to decode all of the syntax elements palette index idc
for a block at the front of the palette index block coding section of the block such that

all of the syntax elements palette_index_idc are decoded before decoding syntax



WO 2016/123488 PCT/US2016/015663
26

element(s) related to palette run type (e.g., CopyAbove mode or index mode) and/or run
length (e.g., palette run _msb id plusl).

[0091] syntax element(s) related to palette run type (e.g., CopyAbove mode or index
mode) and/or run length (e.g., palette_run msb_id plusl)

[0092] As another example, example, video encoder 20 may be configured to encode all
of the syntax elements palette_index_idc before context encoding syntax element(s)
related to palette run type (e.g., CopyAbove mode or index mode) and/or run length
(e.g., palette run_msb id plusl). Similarly, video decoder 30 may be configured to
decode all of the syntax elements palette_index idc before context decoding syntax
element(s) related to palette run type (e.g., CopyAbove mode or index mode) and/or run
length (e.g., palette run msb id plusl).

[0093] As another example, video encoder 20 may be configured to encode all of the
syntax elements palette index idc¢ within the palette block coding section before
encoding syntax elements to be context mode encoded. Similarly, video decoder 30
may be configured to decode all of the syntax elements palette_index idc within the
palette block coding section before decoding context mode encoded syntax elements.
As another example, video encoder 20 may be configured to encode all of the syntax
elements palette_index_idc within the palette block coding section before context
encoding syntax element(s) related to palette run type (e.g., CopyAbove mode or index
mode) and/or run length (e.g., palette run_msb id plusl). Similarly, video decoder 30
may be configured to decode all of the syntax elements palette_index idc within the
palette block coding section before context decoding syntax element(s) related to palette
run type (e.g., CopyAbove mode or index mode) and/or run length (e.g.,

palette run _msb _id plusl).

[0094] In general, video encoder 20 and video decoder 30 may be configured to not
interleave the encoding or decoding of palette index_idc in bypass mode with syntax
elements that are to be encoded or decoded using context mode, respectively. For
example, video encoder 20 and video decoder 30 may be configured to not interleave
the encoding or decoding of palette index idc in bypass mode with syntax element(s)
related to palette run type (e.g., CopyAbove mode or index mode) and/or run length
(e.g., palette run_msb_id_plusl) that are to be encoded or decoded using context mode,
respectively. As another example, video encoder 20 may be configured to bypass
encode all instances of the palette index _idc syntax element before context encoding a

syntax element that requires context mode. Similarly, video decoder 30 may be
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configured to bypass decode all instances of the palette_index_idc syntax element
before context decoding a syntax element that requires context mode. As another
example, video encoder 20 may be configured to bypass encode all instances of the
palette_index_idc syntax element before context encoding syntax element(s) related to
palette run type (e.g., CopyAbove mode or index mode) and/or run length (e.g.,

palette run_msb_id plusl). Similarly, video decoder 30 may be configured to bypass
decode all instances of the palette index idc syntax element before context decoding
syntax element(s) related to palette run type (e.g., CopyAbove mode or index mode)
and/or run length (e.g., palette run_msb_id plusl).

[0095] Video encoder 20 and video decoder 30 may also respectively encode and
decode a value representing the number of occurrences of palette_index idc. Video
encoder 20 and video decoder 30 may use the value representing the number of
occurrences of palette index idc to respectively encode or decode each of the syntax
elements palette_index_idc. The techniques described in this disclosure may also
remove the redundancy of palette run length related syntax elements, and remove the
redundancy of palette run_type flag and palette index idc.

[0096] In some examples, this disclosure describes a method of grouping all of the
syntax elements palette escape_val at the front of the palette index block coding
section of a block (e.g., a PU or a CU) to improve CABAC throughput. For instance,
video encoder 20 may be configured to encode all of the syntax elements
palette_escape_val at the front of the palette index block coding section of a block. For
example, video encoder 20 may be configured to bypass mode encode all of the syntax
elements palette _escape val at the front of the palette index block coding section such
that all of the syntax elements palette escape_val are encoded before encoding syntax
element(s) related to palette run type (e.g., CopyAbove mode or index mode) and/or run
length (e.g., palette run _msb id plusl). Similarly, video decoder 30 may be
configured to decode all of the syntax elements palette escape_val for a block at the
front of the palette index block coding section of the block such that all of the syntax
elements palette _escape_val are decoded before decoding syntax element(s) related to
palette run type (e.g., CopyAbove mode or index mode) and/or run length (e.g.,
palette run_msb id plusl). As another example, video encoder 20 may be configured
to encode all of the syntax elements palette_escape val before encoding syntax
elements to be context mode encoded. For example, video encoder 20 may be

configured to encode all of the syntax elements palette escape val before context
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encoding syntax element(s) related to palette run type (e.g., CopyAbove mode or index
mode) and/or run length (e.g., palette run_msb id plusl). Similarly, video decoder 30
may be configured to decode all of the syntax elements palette escape_val for a block
at the front of the palette index block coding section of the block. For example, video
decoder 30 may be configured to decode all of the syntax elements palette escape val
before decoding context mode encoded syntax elements in a block.

[0097] As another example, video encoder 20 may be configured to encode all of the
syntax elements palette escape val within the palette block coding section of a block
before encoding syntax elements to be context mode encoded. Similarly, video decoder
30 may be configured to decode all of the syntax elements palette escape_ val within
the palette block coding section of a block before decoding context mode encoded
syntax elements of the block.

[0098] In general, video encoder 20 and video decoder 30 may be configured to not
interleave the encoding or decoding of palette escape val for a block (e.g.,aPUora
CU) in bypass mode with syntax elements that are to be encoded or decoded using
context mode for the block, respectively. For example, video encoder 20 and video
decoder 30 may be configured to not interleave the encoding or decoding of
palette_escape_val in bypass mode with syntax element(s) related to palette run type
(e.g., CopyAbove mode or index mode) and/or run length (e.g.,

palette run _msb id plusl) that are to be encoded or decoded using context mode,
respectively. As another example, video encoder 20 may be configured to bypass
encode all instances of the palette escape_val syntax element for a block before
context encoding a syntax element that requires context mode. Similarly, video decoder
30 may be configured to bypass decode all instances of the palette _escape val syntax
element of a block (e.g., a PU or a CU) before context decoding a syntax element that
requires context mode of the block.

[0099] Video encoder 20 and video decoder 30 may also respectively encode and
decode a value representing the number of occurrences of palette_escape val for a
block. Video encoder 20 and video decoder 30 may use the value representing the
number of occurrences of palette escape val to respectively encode or decode each of
the syntax elements palette escape_val for the block. The techniques described in this
disclosure may reduce the dynamic range of palette index idc for a block, which may

result in improved coding efficiency.
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[0100] The techniques, aspects, and/or examples described herein may be utilized in
conjunction with one another in any combination or separately from one another. For
instance, video encoder 20 and video decoder 30 may be configured to perform any one
or any suitable combination of one or more of the techniques, aspects, and/or examples
described herein.

[0101] In some examples, to improve CABAC throughput, a video coder (e.g., video
encoder 20) may be configured to group all of the occurrences of the syntax element
palette_index_idc as described above. For example, the video coder (e.g., video
encoder 20) may be configured to group all of the occurrences of the syntax element
palette_index_idc in the current block (e.g., a PU or a CU) at the front of the index
coding section for the current block. Similarly, a video decoder (e.g., video decoder 30)
may be configured to decode all of the syntax elements palette_index_idc as described
above. FIG. 7 illustrates one example where video encoder 20 may be configured to
group all of the occurrences of the syntax element palette index_idc in the current
block (e.g., a CU) at, for example, the front of the index coding block relative to R.
Joshi and J. Xu, “High efficient video coding (HEVC) screen content coding: Draft 2,”
JCTVC-S1005, Section 7.3.3.8. This aspect of the disclosure is referred to as Aspect 1.
Specifically, FIG. 7 illustrates an example of video encoder 20 relocating an instance of
the syntax element palette_index_idc to the front of the index coding block (which may
also be referred to as the palette block coding section or the front of the index coding
block). By relocating the illustrated instance of the syntax element palette index idc,
video encoder 20 may be configured to improve CABAC throughput by coding all
instances of the syntax element palette index idc using bypass mode and switching
over to context mode to code palette information occurring after all instances of the
syntax element palette_index_idc in the index coding block are bypass mode encoded.
[0102] According to the disclosure of JCTVC-S1005, one instance of
palette_index idc would be coded in bypass mode, then one instance of a syntax
element related to palette run type and one instance of palette run_msb_id_plusl
would be coded in context mode, and the process would repeat while (scanPos < nCbS *
nCbS), meaning that the video encoder would switch back and forth between bypass
mode coding and context mode coding because the syntax elements to be coded using
bypass mode are not grouped together. This is depicted in FIG. 7 with the ellipse
immediately below the while loop of “while(scanPos<nCbS * nCbS)” (i.e., the ellipse

excludes the information showing that a syntax element related to palette run type is
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encoded using context mode), the box surrounding the if-statement with the consequent
of the palette_index_idc syntax element being under the while loop of
“while(scanPos<nCbS * nCbS),” and the subsequent pseudo-code. However, as
described above, FIG. 7 also depicts Aspect 1 of this disclosure, which is the grouping
(which may also be referred to as the re-location) of one or more instances of the syntax
element palette index idc to, for example, the front of the index coding block. By re-
locating one or more syntax elements (e.g., or other palette information) to be encoded
using bypass mode, a video encoder (e.g., video encoder 20) may increase the
throughput of entropy coding by reducing the number of times the video encoder or
video decoder must switch between bypass mode encoding and context mode encoding.
Similarly, by re-locating one or more syntax elements in such a manner, the throughput
of a video decoder (e.g., video decoder 30) may increase because the number of times
the video decoder must switch between bypass mode decoding and context mode
decoding is reduced. In some examples of the techniques described in this disclosure,
all instances of the palette_index idc syntax element would be coded in bypass mode
before an instance of palette run_msb_id_plusl would be coded in context mode.
[0103] In some examples, video encoder 20 may be configured to signal the number of
occurrences (e.g., instances) of the syntax element palette_index_idc using a syntax
element named, for example, num_palette_index. For example, video encoder 20 may
signal a value for num_palette_index in a bitstream, where the value is representative
of the number of occurrences of the syntax element palette index idc. In some
examples, video encoder 20 may be configured to not signal an index value as
palette_index_idc. In such examples, video decoder 30 may be configured to infer the
index value. For example, an occurrence of palette index_idc may be counted in
num_palette_index, which may be equal to the number of times a run type (e.g.,
COPY _INDEX MODE) occurs in a particular block. Even when a run type (e.g.,
COPY_INDEX MODE) is inferred or palette_index_idc is inferred, it still counts
towards num_palette_index. As used herein, reference to a number of indices parsed,
decoded, or remaining to be decoded may, in some examples, refer to the number of
COPY_INDEX MODE irrespective of whether the mode or the index is inferred.
Video decoder 30 may be configured to determine the number of occurrences (e.g.,
instances) of syntax element palette_index_idc by, for example, decoding an encoded
value corresponding to the num_palette_index syntax element from a bitstream. This

aspect of the disclosure is referred to as Aspect 2. Video encoder 20 and video decoder
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30 may be configured to implement Aspect 1 with Aspect 2 or without Aspect 2.

Syntax wise, Aspect 2 may, according to some examples, be defined as:

indices_idc_coding() {

num_palette_index ae(v)

for (1=0; i <num_palette index; i++)

palette_index_idc ac(v)

[0104] In some examples, video encoder 20 and video decoder 30 may be configured to
implement (e.g., by enabling) Aspects 1 and 2 only when the variable indexMax is
greater than 1. This aspect of the disclosure is referred to as Aspect 3. The variable
indexMax may specify the number of distinct values that a palette index has for the
current coding unit. In some examples, indexMax may refer to the quantity of (palette
size + palette_escape val present flag).

[0105] In some examples, Aspects 1 and 2 may be disabled when : (a) there is no
escape pixel (i.e. palette escape val present flag == 0) in the current block and the
palette size is less than 2; or (b) there may be at least one escape pixel (i.e.

palette escape val present flag == 1) in the current block and the palette size is equal
to 0. In other examples, video encoder 20 and video decoder 30 may be configured to
implement (e.g., by enabling) Aspects 1 and 2 only when the variable indexMax is
greater than 2. Similarly, in examples where indexMax is equal to (palette size +
palette escape val present flag), Aspects 1 and 2 may be enabled (e.g., implemented)
when indexMax is greater than 1. For example, if palette size is 0 and

palette escape val present flag is 1, all the pixels in the block are escape pixels; and,
as such, the indices are already known. As another example, if

palette escape val present flagis O and palette size is 1, again, each pixel has an
index 0; and, as such, no signaling of indices may be necessary.

[0106] In some examples, video encoder 20 may be configured to implement Aspects 1
and 2 such that the last occurrence (e.g., instance) of the syntax element

palette run_type flag[ xC ][ yC ] is signaled by video encoder 20 at the front of the
palette index block coding section. This aspect of the disclosure is referred to as
Aspect 4. Specifically, the syntax table may be updated by, according to some example,

adding a new syntax element palette last run_type flag as follows:
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indices_idc_coding() {
num_palette_index ae(v)
for (1=0; i <num_palette index; i++)
palette_index_idc ac(v)
palette_last run_type _flag ae(v)
b

[0107] Video decoder 30 may be configured to determine the last occurrence (e.g.,
instance) of the syntax element palette run_type flag[ xC ][ yC ] by, for example,
decoding an encoded palette last run_type flag syntax element from a bitstream.
The syntax element of palette last run_type flag may be bypass mode coded or
context mode coded in, for example, CABAC. In examples where the
palette last run_type flag syntax element is context mode coded, the
palette last run_type flag syntax element may share the same context(s) with
palette run_type flag[ xC ][ yC |, or the palette last run_type flag syntax element
may have its own context(s) that are independent from the context(s) of
palette_run_type flag] xC |[ yC |].

[0108] In some examples, video decoder 30 may be configured to decode the syntax
element palette index _idc such that the dynamic range adjustment process is disabled
for the first occurrence (e.g., instance) of the palette index_idc syntax element. This
aspect of the disclosure is referred to as Aspect 5. Specifically, a process very similar to
the adjustedIndexMax variable’s derivation procedure specified in JCTVC-S1005
Section 7.4.9.6 is used. For comparison purposes, JCTVC-S1005 describes that the

variable adjustedIndexMax may be derived as follows:

adjustedIndexMax = indexMax
if( scanPos>0)

adjustedIndexMax — = 1

[0109] However, according to Aspect 5 of this disclosure, the variable adjustindexMax
may be derived as set forth below. For example, for each block, a variable isFirstIndex
is initialized to 1 before parsing. In some examples, the variable adjustedIndexMax
may be derived as follows:

adjustedIndexMax = indexMax
palette index idc
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if( isFirstindex ) {
adjustedIndexMax — = isFirstindex
isFirstlndex =0

}

[0110] In some examples, video decoder 30 may be configured to check one or more
conditions before parsing and decoding the paletteRun. This aspect of the disclosure is
referred to as Aspect 6. The variable paletteRun may specify the number of consecutive
locations minus 1 with the same palette index as the position in the above row when
palette run type flagis equal to COPY ABOVE MODE or specify the number of
consecutive locations minus 1 with the same palette index when palette_run_type flag
is equal to COPY_INDEX MODE, as disclosed by JCTVC-S1005, for example.

[0111] Referring to the one or more conditions that video decoder 30 may be configured
to check, if video decoder 30 determines that one or more of the conditions are satisfied,
video decoder 30 may be configured to bypass the parsing and decoding process for the
syntax elements related to the current paletteRun (i.e. palette run_msb _id_plus1 and
palette_run_refinement_bits). In such an example, video decoder 30 may be
configured to implicitly derive the current paletteRun as running to the end of the
current block, i.e., equal to maxPaletteRun. The list of one or more conditions relating
to Aspect 6 include: (i) the number of parsed/decoded palette index idc syntax
elements equal to num_palette _index; or, alternatively, a variable paletteIndicesLeft
may be defined that equals num_palette_index minus the number of indices received,
and with such a definition, this condition may be stated as paletteIndicesLeft is equal to
zero; and/or (i1) the current palette run type palette_run_type flag[ xC ][ yC ] equals to
the last palette run type palette last run_type flag.

[0112] In some examples, if conditions (i) and (i1) set forth above for Aspect 6 are not
satisfied simultaneously, video encoder 20 may be configured to code the palette run
length into the bitstream. This aspect of the disclosure is referred to as Aspect 7. In
other examples, if conditions (i) and (i1) set forth above for Aspect 6 are not satistied
simultaneously, video encoder 20 may be configured to code the palette run length into
the bitstream. According to the current draft specification JCTVC-S1005, a parameter
specifying the maximum achievable run length is required as input, where the parameter
is equal to maxPaletteRun = nCbS * nCbS — scanPos — 1. According to this disclosure,
however, video encoder 20 may be configured to reduce the parameter specifying the

maximum achievable run length to maxPaletteRun = nCbS * nCbS — scanPos — 1 —
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palettelndicesLeft to improve coding efficiency. As used herein, nCbS specifies the size
of the current block.

[0113] In some examples, a normative constraint may be imposed on video encoder 20
requiring that it never signals a palette with unused entries if a block is not in palette
share mode (i.e., palette_share flag[x0][y0] == 0). This aspect of the disclosure is
referred to as Aspect 8.

[0114] In some examples, for palette mode not using palette-share, video decoder 30
may be configured to bypass the decoding of the current occurrence (e.g., instance) of
the syntax element palette_index idc when one or more of the following conditions are
satisfied: condition 1 where num_palette _index equals indexMax, and condition 2
where paletteIndicesLeft == 1. In such examples, video decoder 30 may be configured
to implicitly derive the value for the current occurrence of the syntax element
palette_index idc as an index that is in the palette, but has yet to appear in the index
map during the decoding process (e.g., has not appeared in the index map up to this
point in the decoding process). This aspect of the disclosure is referred to as Aspect 9.
[0115] Video decoder 30 may be configured to derive the value for the current
occurrence of the syntax element palette_index idc as set forth above for Aspect 9
because condition 1 requires that every index between 0 and (indexMax — 1),
inclusively, be signaled and only be signaled once. Therefore, after the first (indexMax
— 1) index values are signaled, video decoder 30 may be configured to derive the last
index value as the number between 0 and (indexMax — 1), which has yet to appear
during the decoding process for the current index map.

[0116] In some examples, video decoder 30 may be configured to bypass the decoding
of the current occurrence (e.g., instance) of the syntax element

palette run_type flag[ xC ][ yC | when one or both of the following conditions are
satisfied: condition 1 where paletteIndicesLeft equals O, and condition 2 where the
current pixel is at the last position of the block in scanning order. In such examples,
video decoder 30 may be configured to implicitly derive the value for the current
occurrence of the syntax element palette_run_type flag[ xC ][ yC ]. For example,
when condition 1 is satisfied, palette run_type flag[ xC ][ yC ] video decoder 30 may
be configured to derive the value for the current occurrence of the syntax element
palette run_type flag][ xC ][ yC ] as COPY_ABOVE MODE. As another example,
when condition 1 is satisfied, palette run_type flag[ xC ][ yC ] video decoder 30 may

be configured to derive the value for the current occurrence of the syntax element
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palette run_type flag[ xC ][ yC | as COPY_INDEX MODE if palettelndicesLeft > 0,
and as COPY_ABOVE MODE if paletteIndicesLeft = 0. This aspect of the disclosure
is referred to as Aspect 10.

[0117] As described herein, video encoder 20 and video decoder 30 may be configured
to determine when a condition is satisfied. For example, with respect to Aspect 10,
video decoder 30 may be configured to determine whether condition 1 is satisfied.
Similarly, video decoder 30 may be configured to determine whether condition 2 is
satisfied. In response to determining that condition 1 or condition 2 is satisfied, video
decoder 30 may be configured to derive the value for the current occurrence of the
syntax element palette_run_type flag[ xC ][ yC ] as set forth above.

[0118] In some examples, video encoder 20 and video decoder 30 may be configured to
respectively encode or decode the num_palette _index syntax element using any
golomb code family. For example, video encoder 20 and video decoder 30 may be
configured to respectively encode or decode the num_palette index syntax element
using, for example, Golomb Rice code, exponential Golomb code, Truncated Rice code,
Unary code, or a concatenation of Golomb Rice and exponential Golomb code. This
aspect of the disclosure is referred to as Aspect 11.

[0119] In other examples, video encoder 20 and video decoder 30 may be configured to
respectively encode or decode the num_palette _index syntax element using any
truncated version of any golomb code family. For example, video encoder 20 and video
decoder 30 may be configured to respectively encode or decode the num_palette index
syntax element using, for example, truncated Golomb Rice code, truncated Exponential
Golomb code, truncated Truncated Rice code, truncated Unary code, or a concatenation
of truncated Rice code and exponential Golomb code such as the code used to code
coeff abs level remaining syntax elements. This aspect of the disclosure is referred to
as Aspect 12.

[0120] In some examples, any golomb parameters relating to Aspects 11 or 12 depend
upon the CU size, indexMax, palette size, and/or palette escape val present flag.
Such dependency may be expressed as equations or a lookup table. In some examples,
video encoder 20 may be configured to signal the lookup table or the parameters in the
equations such that they are received by video decoder 30 in, for example, the
SPS/PPS/Slice header. Alternatively or additionally, the parameters may be adaptively
updated on a block-by-block basis. This aspect of the disclosure is referred to as

Aspect 13. In some examples, the golomb parameter cRiceParam may depend on
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indexMax, palette size, and/or palette escape val present flag. The golomb parameter
cRiceParam may change from block to block.

[0121] In some examples, video encoder 20 may be configured to predictively encode
num_palette_index by signaling the difference between the value of
num_palette_index and an offset value, which may be expressed by a syntax element
named, for example, numPaletteIndexCoded. This aspect of the disclosure is referred to
as Aspect 14. For example, video encoder 20 may be configured to predictively encode
num_palette_index by signaling a value for numPaletteIndexCoded, where
numPaletteIndexCoded = num_ palette_index — IndexOffsetValue. Similarly, video
decoder 30 may be configured to predictively decode num_palette_index by, for
example, determining a value for numPaletteIndexCoded from a bitstream. Since
numPaletteIndexCoded = num_ palette_index — IndexOffsetValue, video decoder 30
may be configured to determine the value of num_palette_index based on the
determined value of numPaletteIndexCoded and the value of IndexOffsetValue.

[0122] In some examples, the variable IndexOffsetValue may be a constant. For
example, IndexOffsetValue may equal a constant value of X for palette share mode or
may equal a constant value of Y for non-palette share mode, where X and Y are
integers. In some examples, X and Y may be the same (e.g., X equals Y such as
equaling 1). In other examples, X and Y may be different (e.g., X does not equal Y).
For example, IndexOffsetValue may equal 9 when palette share mode is used, and
IndexOffsetValue may equal 33 when non-share mode is used. In some examples, the
variable IndexOffsetValue may depend on the syntax element

palette share flag[ xO ][ yO ]. In other examples, the variable IndexOffsetValue may
depend on the variable indexMax. For example, IndexOffsetValue may equal
indexMax. In some examples, video encoder 20 may be configured to signal
IndexOffsetValue in the SPS/PPS/Slice header. Alternatively or additionally, the
variable IndexOffsetValue may be adaptively updated block-by-block, meaning that the
value corresponding to the variable IndexOffsetValue may be adaptively updated block-
by-block.

[0123] In some examples, video encoder 20 and video decoder 30 may be configured to
respectively encode or decode numPalettelndexCoded may be coded using any golomb
code family or any truncated golomb family, such as a concatenation of Golomb Rice
and exponential Golomb code. For example, when IndexOffsetValue equals 1,

numPaletteIndexCoded equals num_palette index — 1.
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[0124] In some examples, video encoder 20 and video decoder 30 may be configured to
respectively encode or decode numPaletteIndexCoded using any golomb code family.
For example, video encoder 20 and video decoder 30 may be configured to respectively
encode or decode numPaletteIndexCoded using, for example, Golomb Rice code,
exponential Golomb code, Truncated Rice code, Unary code, or a concatenation of
Golomb Rice and exponential Golomb code.

[0125] In other examples, video encoder 20 and video decoder 30 may be configured to
respectively encode or decode numPaletteIndexCoded using any truncated version of
any golomb code family. For example, video encoder 20 and video decoder 30 may be
configured to respectively encode or decode numPaletteIndexCoded using, for example,
truncated Golomb Rice code, truncated Exponential Golomb code, truncated Truncated
Rice code, truncated Unary code, or a concatenation of truncated Rice code and
exponential Golomb code such as the code used to code coeff abs level remaining
syntax elements.

[0126] To code numPaletteIndexCoded, video encoder 20 may be configured to
determine the sign of numPaletteIndexCoded. Video encoder 20 may be configured to
signal a flag indicating whether the value of numPaletteIndexCoded is negative or not
(e.g., whether the determined sign is positive or negative). This aspect of the disclosure
is referred to as Aspect 15. In some examples, video encoder 20 may be configured to
signal the flag, and then signal the value of numPaletteIndexCoded. In other examples,
video encoder 20 may be configured to signal the value of numPaletteIndexCoded, and
then signal the flag. Video encoder 20 may be configured to encode the flag using
bypass mode or context mode. If context coded, the contexts may depend on CU size,
indexMax, palette size, and/or palette_escape val present flag.

[0127] As described above, video encoder 20 may be configured to determine the sign
of numPaletteIndexCoded according to some examples. If the determined sign of
numPaletteIndexCoded is negative, video encoder 20 may be configured to encode the
value of (1 — numPaletteIndexCoded) into the bitstream. If the determined sign of
numPaletteIndexCoded is positive, video encoder 20 may be configured to encode the
value of numPaletteIndexCoded into the bitsteam. Video encoder 20 may be configured
to encode the value of (1 — numPaletteIndexCoded) or the value
numPaletteIndexCoded) using differnet golomb code parameters depending on, for
example, the sign of numPaletteIndexCoded, CU size, indexMax, palette size, and/or

palette_escape val present flag.
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[0128] In some examples, video encoder 20 may be configured to represent the negative
parts of numPaletteIndexCoded using a mapping operation, which may be in addition to
or may be an alternative to Aspect 15. This aspect of the disclosure is referred to as
Aspect 16. For example, a mapping interval may be introduced and defined as a
variable maplnterval. Video encoder 20 may be configured to, using variable
maplnterval, map negative values of numPaletteIndexCoded to equally spaced positive
values equal to: maplnterval x (—numPaletteIndexCoded) — 1. The corresponding
positive value of numPaletteIndexCoded may be shifted accordingly to accommodate
the positions taken by the mapped negative values.

[0129] For example, if maplnterval = 2, and numPaletteIndexCoded is chosen from {-3,
-2,-1,0, 1, 2, 3}, then the mapping can be illustrated as in Table I below. In this
example, video encoder 20 may be configured to encode the values of
numPaletteIndexCode using the mapped values in Table I. For example, video encoder

20 may be configured to entropy encode the mapped values into binary form.

Table I. Codeword Mapping Example

numPaletteIndexCoded mapped value
-3 5
-2 3
-1 1
0 0
1 2
2 4
3 6

[0130] In some examples, video encoder 20 may be configured to represent the negative
parts of numPaletteIndexCoded using a mapping operation as described with respect to
Aspect 16. Video encoder 20 may also be configured to remove one or more
redundancies that may be present when implementing Aspect 16. This aspect of the
disclosure is referred to as Aspect 17. For example, the number of negative values of
numPaletteIndexCoded may range from A={-1, -2, . . ., -IndexOffsetValue + 1}. As
another example, the number of negative values of numPaletteIndexCode may range
from A={-1, -2, . . ., -IndexOffsetValue + 1, IndexOffsetValue}. In either of these
examples, the mapped value only needs to reserve (IndexOffsetValue — 1) or
IndexOffsetValue positions for the negative numPaletteIndexCoded values. For

example, if maplnterval = 2, and numPaletteIndexCoded is chosen form {-3, -2, -1, 0, 1,
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2,3,4,5,6,7, 8}, the mapping is illustrated in Table II below. In this example, video
encoder 20 may be configured to encode the values of numPaletteIndexCode using the
mapped values in Table II. For example, video encoder 20 may be configured to

entropy encode the mapped values into binary form.

Table II. Codeword Mapping Example

numPaletteIndexCoded mapped value
-3 S
-2 3
-1 1
0 0
1 2
2 4
3 6
4 7
5 8
6 9
7 10
8 11

[0131] As shown in Table II above, video encoder 20 may be configured to encode the
mapped values corresponding to the values of numPaletteIndexCode such that negative
and positive values of numPaletteIndexCode are not interleaved after a certain value.
For example, in the example of Table II above, there is no interleaving of positive and
negative values of numPaletteIndexCoded via the mapped values beginning with value
3 of numPaletteIndexCoded (i.e., positive values 3-8 of numPalettelndexCoded map to
mapped values 6-11).

[0132] As described above, video encoder 20 may also be configured to remove one or
more redundancies that may be present when implementing Aspect 16. Another
redundancy example different from the redundancy example described above includes:
As num_palette_index is upper bounded by the total number of pixels in the current
block, numPaletteIndexCoded is also upper bounded. Therefore, after allocating the
positions for all of the possibilities of the positive codeword, the negative values can be
mapped to the following positions without interleaving. For example, if maplnterval =
2, and numPaletteIndexCoded is chosen form {-5, -4, -3, -2, -1, 0, 1, 2, 3}, the mapping
is illustrated in Table III below. In this example, video encoder 20 may be configured

to encode the values of numPaletteIndexCode using the mapped values in Table III. For
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example, video encoder 20 may be configured to entropy encode the mapped values into

binary form.

Table III. Codeword Mapping Example

numPaletteIndexCoded mapped value

-5 8
-4 7

-3 5

-2 3

-1 1

0 0

1 2

2 4

3 6

[0133] As shown in Table IIT above, video encoder 20 may be configured to encode the
mapped values corresponding to the values of numPaletteIndexCode such that negative
and positive values of numPaletteIndexCode are not interleaved after a certain value.
For example, in the example of Table III above, there is no interleaving of positive and
negative values of numPaletteIndexCoded via the mapped values beginning with value
4 of numPaletteIndexCoded (i.e., negative values -4 and -5 of numPaletteIndexCoded
map to mapped values 7 and 8).

[0134] In some examples, video encoder 20 may be configured to further decouple the
relationship between palette index and palette run. This aspect of the disclosure is
referred to as Aspect 18. For example, instead of allowing the palette run coding’s
contexts depend on parsed or decoded indices, video encoder 20 may be configured to
make the palette run coding’s contexts depend on the previous palette run length or
depend on the previous run’s palette_run_msb_id_plusl, indexMax, and/or CU size.
[0135] In some examples, to further group bypass bins, video encoder 20 may be
configured to signal the number of escape indices in a palette block as well as escape
values before signaling the palette run type (i.e. palette_run_type_flag[ xC ][ yC ]) as
follows. This aspect of the disclosure is referred to as Aspect 19. Italicized portions
illustrate changes relative to previous version(s) of JCT-VC S1005, and bolded portions

as well as the “ae(v)” in the right column indicate the signaling of a syntax element.
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if( currentPaletteSize != 0)

palette_escape_val_present_flag ac(v)

ifl palette_escape val present flag || (indexMax > 0))

escape idc coding()

if( palette_escape_val present flag ) {

if( cu_qp_delta_enabled flag &é& !TIsCuQpDeltaCoded ) {

cu_qp_delta_palette abs ae(v)

if( cu_qp_delta_palette abs)

cu_qp_delta_palette sign_flag ae(v)

¥

if( cu_chroma_qp_offset enabled flag
&& IsCuChromaQpOffsetCoded ) {

cu_chroma_qp_palette offset_flag ae(v)

if( cu_chroma_qp_offset flag && chroma_qp offset list len minusl

>0)
cu_chroma_qp_palette offset_idx ae(v)
h
3
if( indexMax > 0)
palette_transpose_flag ac(v)
scanPos = 0

while( scanPos < nCbS * nCbS ) {

[0136] In the example above, escape idc coding() consists of signaling the number of
escape indices and escape values corresponding to each escape index. The number of
escape indices in a palette block may not be signaled if
palette_escape val present_flag is O or if indexMax is equal to 0. In the former case,
the number of escape indices is inferred to be 0 and no escape values are signaled. In
the latter case of indexMax equal to 0, the number of escape indices is inferred to be
equal to the block size when palette escape val present flag equals 1 and escape
values are signaled, or the number of escape indices is inferred to be zero when
palette_escape val present flag equals O.

[0137] In some examples, video encoder 20 may be configured to signal the number of

escape indices using golomb code family. This aspect of the disclosure is referred to as
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Aspect 20. For example, video encoder 20 may be configured to signal the number of
escape indices using, for example, Golomb Rice code, exponential Golomb code,
Truncated Rice code, Unary code, or a concatenation of Golomb Rice and exponential
Golomb code. Truncated versions of the above codes may be used with maximum set
equal to the block size.

[0138] In some examples, it is proposed to enforce a normative restriction on
palette_escape val present flag that when palette_escape val present flag equals
to 0, there is no escape pixel in the current block. This aspect of the disclosure is
referred to as Aspect 21. When palette _escape val present flag equals to 1, there is
at least one escape pixel in the current block. With this restriction, in
escape_idc_coding(), the number of escape indices minus 1 can be coded instead of
number of escape indices to improve coding efficiency. In that case, the maximum
value for truncated golomb code family may be adjusted to (blockSize-1), accordingly.
[0139] In some examples, when the number of escape indices is signaled before coding
the indices map block and when all of the escape indices have already been coded, then
indexMax may be reduced by 1. Furthermore, if indexMax becomes 1, the index, run
and mode coding is terminated since the indices for all the remaining samples may be
inferred. This aspect of the disclosure is referred to as Aspect 22. As one example of
Aspect 22, assume palette size equals 1 and palette_escape val present flag equals 1.
Ordinarily, the possible index values are 0 and 1, where 1 is used for escape sample(s).
Under Aspect 22, video encoder 20 may be configured to signal the number of escape
values/samples. Then, when the indices are being signaled and the last escape
value/sample is encountered, both video encoder 20 and/or video decoder 30 may be
configured to infer (e.g., determine) that there are no more escape values/samples. As
such, video encoder 20 and/or video decoder 30 may be configured to determine that the
only index value that can occur from the last escape value/sample to the end of the
block is 0, meaning that video encoder 20 may be configured to not signal the mode,
index value, and/or run value from the last escape value/sample to the end of the block.
[0140] In some examples, escape idc coding() is used in combination with
indices_idc_coding(). This aspect of the disclosure is referred to as Aspect 23. In one
example, the number of escape indices may be signaled before signaling the number of
indices. In this case, only the number of non-escape indices need to be signaled in

indices_idc_coding(). In one example, the number of escape indices may be signaled
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after signaling the number of indices. In this case, the maximum value for truncated
golomb code family may be adjusted to num_palette index, accordingly.

[0141] Video encoder 20 and/or video decoder 30 may be configured to operate
according to the techniques described in this disclosure. In general, video encoder 20
and/or video decoder 30 may be configured to determine that a current block is coded in
palette mode, bypass mode code a plurality of instances of a first syntax element for
reconstructing the current block, and after bypass mode code a plurality of instance of
the first syntax element, context mode decoding a plurality of instances of a second
syntax element for reconstructing the current block.

[0142] FIG. 2 is a block diagram illustrating an example video encoder 20 that may
implement the techniques of this disclosure. FIG. 2 is provided for purposes of
explanation and should not be considered limiting of the techniques as broadly
exemplified and described in this disclosure. For purposes of explanation, this
disclosure describes video encoder 20 in the context of HEVC coding and, for example,
the SCC extension of HEVC. However, the techniques of this disclosure may be
applicable to other coding standards or methods.

[0143] Video encoder 20 represents an example of a device that may be configured to
perform techniques for palette-based coding and entropy coding (e.g., CABAC) in
accordance with various examples described in this disclosure.

[0144] In the example of FIG. 2, video encoder 20 includes a block encoding unit 100,
video data memory 101, a residual generation unit 102, a transform processing unit 104,
a quantization unit 106, an inverse quantization unit 108, an inverse transform
processing unit 110, a reconstruction unit 112, a filter unit 114, a decoded picture buffer
116, and an entropy encoding unit 118. Block encoding unit 100 includes an inter-
prediction processing unit 120 and an intra-prediction processing unit 126. Inter-
prediction processing unit 120 includes a motion estimation unit and a motion
compensation unit (not shown). Video encoder 20 also includes a palette-based
encoding unit 122 configured to perform various aspects of the palette-based coding
techniques described in this disclosure. In other examples, video encoder 20 may
include more, fewer, or different functional components.

[0145] Video data memory 101 may store video data to be encoded by the components
of video encoder 20. The video data stored in video data memory 101 may be obtained,
for example, from video source 18. Decoded picture buffer 116 may be a reference

picture memory that stores reference video data for use in encoding video data by video
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encoder 20, e.g., in intra- or inter-coding modes. Video data memory 101 and decoded
picture buffer 116 may be formed by any of a variety of memory devices, such as
dynamic random access memory (DRAM), including synchronous DRAM (SDRAM),
magnetoresistive RAM (MRAM), resistive RAM (RRAM), or other types of memory
devices. Video data memory 101 and decoded picture buffer 116 may be provided by
the same memory device or separate memory devices. In various examples, video data
memory 101 may be on-chip with other components of video encoder 20, or off-chip
relative to those components.

[0146] Video encoder 20 may receive video data. Video encoder 20 may encode each
CTU in a slice of a picture of the video data. Each of the CTUs may be associated with
equally-sized luma coding tree blocks (CTBs) and corresponding CTBs of the picture.
As part of encoding a CTU, block encoding unit 100 may perform quad-tree partitioning
to divide the CTBs of the CTU into progressively-smaller blocks. The smaller block
may be coding blocks of CUs. For example, block encoding unit 100 may partition a
CTB associated with a CTU into four equally-sized sub-blocks, partition one or more of
the sub-blocks into four equally-sized sub-sub-blocks, and so on.

[0147] Video encoder 20 may encode CUs of a CTU to generate encoded
representations of the CUs (i.e., coded CUs). As part of encoding a CU, block encoding
unit 100 may partition the coding blocks associated with the CU among one or more
PUs of the CU. Thus, each PU may be associated with a luma prediction block and
corresponding chroma prediction blocks. Video encoder 20 and video decoder 30 may
support PUs having various sizes. As indicated above, the size of a CU may refer to the
size of the luma coding block of the CU and the size of a PU may refer to the size of a
luma prediction block of the PU. Assuming that the size of a particular CU is 2Nx2N,
video encoder 20 and video decoder 30 may support PU sizes of 2Nx2N or NxN for
intra prediction, and symmetric PU sizes of 2Nx2N, 2NxN, Nx2N, NxN, or similar for
inter prediction. Video encoder 20 and video decoder 30 may also support asymmetric
partitioning for PU sizes of 2NxnU, 2NxnD, nLx2N, and nRx2N for inter prediction.
[0148] Inter-prediction processing unit 120 may generate predictive data for a PU by
performing inter prediction on each PU of a CU. The predictive data for the PU may
include predictive blocks of the PU and motion information for the PU. Inter-prediction
unit 121 may perform different operations for a PU of a CU depending on whether the
PU s in an I slice, a P slice, or a B slice. In an I slice, all PUs are intra predicted.

Hence, if the PU is in an [ slice, inter-prediction unit 121 does not perform inter
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prediction on the PU. Thus, for blocks encoded in I-mode, the predicted block is
formed using spatial prediction from previously-encoded neighboring blocks within the
same frame.

[0149] If a PU is in a P slice, the motion estimation unit of inter-prediction processing
unit 120 may search the reference pictures in a list of reference pictures (e.g.,
“RefPicList0”) for a reference region for the PU. The reference region for the PU may
be a region, within a reference picture, that contains sample blocks that most closely
corresponds to the sample blocks of the PU. The motion estimation unit of inter-
prediction processing unit 120 may generate a reference index that indicates a position
in RefPicListO of the reference picture containing the reference region for the PU. In
addition, the motion estimation unit may generate an MV that indicates a spatial
displacement between a coding block of the PU and a reference location associated with
the reference region. For instance, the MV may be a two-dimensional vector that
provides an offset from the coordinates in the current decoded picture to coordinates in
a reference picture. The motion estimation unit may output the reference index and the
MYV as the motion information of the PU. The motion compensation unit of inter-
prediction processing unit 120 may generate the predictive blocks of the PU based on
actual or interpolated samples at the reference location indicated by the motion vector of
the PU.

[0150] If a PU is in a B slice, the motion estimation unit may perform uni-prediction or
bi-prediction for the PU. To perform uni-prediction for the PU, the motion estimation
unit may search the reference pictures of RefPicListO or a second reference picture list
(“RefPicList1”) for a reference region for the PU. The motion estimation unit may
output, as the motion information of the PU, a reference index that indicates a position
in RefPicListO or RefPicList] of the reference picture that contains the reference region,
an MV that indicates a spatial displacement between a prediction block of the PU and a
reference location associated with the reference region, and one or more prediction
direction indicators that indicate whether the reference picture is in RefPicListO or
RefPicList]. The motion compensation unit of inter-prediction processing unit 120 may
generate the predictive blocks of the PU based at least in part on actual or interpolated
samples at the reference region indicated by the motion vector of the PU.

[0151] To perform bi-directional inter prediction for a PU, the motion estimation unit
may search the reference pictures in RefPicListO for a reference region for the PU and

may also search the reference pictures in RefPicList] for another reference region for



WO 2016/123488 PCT/US2016/015663
46

the PU. The motion estimation unit may generate reference picture indexes that indicate
positions in RefPicListO and RefPicList] of the reference pictures that contain the
reference regions. In addition, the motion estimation unit may generate MV that
indicate spatial displacements between the reference location associated with the
reference regions and a sample block of the PU. The motion information of the PU may
include the reference indexes and the MV of the PU. The motion compensation unit
may generate the predictive blocks of the PU based at least in part on actual or
interpolated samples at the reference regions indicated by the motion vectors of the PU.
[0152] In accordance with various examples of this disclosure, video encoder 20 may be
configured to perform palette-based coding. With respect to the HEVC framework, as
an example, the palette-based coding techniques may be configured to be used at the CU
level. In other examples, the palette-based video coding techniques may be configured
to be used at the PU level. In other examples, the palette-based coding techniques may
be configured to be used at the sub-prediction unit (sub-PU) level (e.g., a sub-block of a
prediction unit). Accordingly, all of the disclosed processes described herein
(throughout this disclosure) in the context of a CU level may, additionally or
alternatively, apply to a PU level or a sub-PU level. However, these HEVC-based
examples should not be considered a restriction or limitation of the palette-based video
coding techniques described herein, as such techniques may be applied to work
independently or as part of other existing or yet to be developed systems/standards. In
these cases, the unit for palette coding can be square blocks, rectangular blocks or even
regions of non-rectangular shape.

[0153] Palette-based encoding unit 122, for example, may perform palette-based
decoding when a palette-based encoding mode is selected, e.g., for a CU or PU. For
example, palette-based encoding unit 122 may be configured to generate a palette
having entries indicating pixel values, select pixel values in a palette to represent pixel
values of at least some positions of a block of video data, and signal information
associating at least some of the positions of the block of video data with entries in the
palette corresponding, respectively, to the selected pixel values. Although various
functions are described as being performed by palette-based encoding unit 122, some or
all of such functions may be performed by other processing units, or a combination of

different processing units.
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[0154] According to aspects of this disclosure, palette-based encoding unit 122 may be
configured to perform any combination of the techniques for palette coding described
herein.

[0155] Intra-prediction processing unit 126 may generate predictive data for a PU by
performing intra prediction on the PU. The predictive data for the PU may include
predictive blocks for the PU and various syntax elements. Intra-prediction processing
unit 126 may perform intra prediction on PUs in I slices, P slices, and B slices.

[0156] To perform intra prediction on a PU, intra-prediction processing unit 126 may
use multiple intra prediction modes to generate multiple sets of predictive data for the
PU. Intra-prediction processing unit 126 may use samples from sample blocks of
neighboring PUs to generate a predictive block for a PU. The neighboring PUs may be
above, above and to the right, above and to the left, or to the left of the PU, assuming a
left-to-right, top-to-bottom encoding order for PUs, CUs, and CTUs. Intra-prediction
processing unit 126 may use various numbers of intra prediction modes, e.g., 33
directional intra prediction modes. In some examples, the number of intra prediction
modes may depend on the size of the region associated with the PU.

[0157] Block encoding unit 100 may select the predictive data for PUs of a CU from
among the predictive data generated by inter-prediction processing unit 120 for the PUs
or the predictive data generated by intra-prediction processing unit 126 for the PUs. In
some examples, block encoding unit 100 selects the predictive data for the PUs of the
CU based on rate/distortion metrics of the sets of predictive data. The predictive blocks
of the selected predictive data may be referred to herein as the selected predictive
blocks.

[0158] Residual generation unit 102 may generate, based on the luma, Cb and Cr
coding block of a CU and the selected predictive luma, Cb and Cr blocks of the PUs of
the CU, a luma, Cb and Cr residual blocks of the CU. For instance, residual generation
unit 102 may generate the residual blocks of the CU such that each sample in the
residual blocks has a value equal to a difference between a sample in a coding block of
the CU and a corresponding sample in a corresponding selected predictive block of a
PU of the CU.

[0159] Transform processing unit 104 may perform quad-tree partitioning to partition
the residual blocks associated with a CU into transform blocks associated with TUs of
the CU. Thus, in some examples, a TU may be associated with a luma transform block

and two chroma transform blocks. The sizes and positions of the luma and chroma
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transform blocks of TUs of a CU may or may not be based on the sizes and positions of
prediction blocks of the PUs of the CU. A quad-tree structure known as a “residual
quad-tree” (RQT) may include nodes associated with each of the regions. The TUs of a
CU may correspond to leaf nodes of the RQT.

[0160] Transform processing unit 104 may generate transform coefficient blocks for
each TU of a CU by applying one or more transforms to the transform blocks of the TU.
Transform processing unit 104 may apply various transforms to a transform block
associated with a TU. For example, transform processing unit 104 may apply a discrete
cosine transform (DCT), a directional transform, or a conceptually similar transform to
a transform block. In some examples, transform processing unit 104 does not apply
transforms to a transform block. In such examples, the transform block may be treated
as a transform coefficient block.

[0161] Quantization unit 106 may quantize the transform coefficients in a coefficient
block. The quantization process may reduce the bit depth associated with some or all of
the transform coefficients. For example, an n-bit transform coefficient may be rounded
down to an m-bit transform coefficient during quantization, where » is greater than m.
Quantization unit 106 may quantize a coefficient block associated with a TU of a CU
based on a quantization parameter (QP) value associated with the CU. Video encoder
20 may adjust the degree of quantization applied to the coefficient blocks associated
with a CU by adjusting the QP value associated with the CU. Quantization may
introduce loss of information, thus quantized transform coefficients may have lower
precision than the original ones.

[0162] Inverse quantization unit 108 and inverse transform processing unit 110 may
apply inverse quantization and inverse transforms to a coefficient block, respectively, to
reconstruct a residual block from the coefficient block. Reconstruction unit 112 may
add the reconstructed residual block to corresponding samples from one or more
predictive blocks generated by block encoding unit 100 to produce a reconstructed
transform block associated with a TU. By reconstructing transform blocks for each TU
of a CU in this way, video encoder 20 may reconstruct the coding blocks of the CU.
[0163] Filter unit 114 may perform one or more deblocking operations to reduce
blocking artifacts in the coding blocks associated with a CU. Filter unit 114 may
perform other filtering operations, including sample adaptive offset (SAO) filtering
and/or adaptive loop filtering (ALF). Decoded picture buffer 116 may store the

reconstructed coding blocks after filter unit 114 performs the one or more deblocking
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operations on the reconstructed coding blocks. Inter-prediction processing unit 120 may
use a reference picture that contains the reconstructed coding blocks to perform inter
prediction on PUs of other pictures. In addition, intra-prediction processing unit 126
may use reconstructed coding blocks in decoded picture buffer 116 to perform intra
prediction on other PUs in the same picture as the CU.

[0164] Entropy encoding unit 118 may receive data from other functional components
of video encoder 20. For example, entropy encoding unit 118 may receive coefficient
blocks from quantization unit 106 and may receive syntax elements from block
encoding unit 100. Entropy encoding unit 118 may perform one or more entropy
encoding operations on the data to generate entropy-encoded data. For example,
entropy encoding unit 118 may perform a context-adaptive coding operation, such as a
CABAC operation, context-adaptive variable length coding (CAVLC) operation, a
variable-to-variable (V2V) length coding operation, a syntax-based context-adaptive
binary arithmetic coding (SBAC) operation, a Probability Interval Partitioning Entropy
(PIPE) coding operation, an Exponential-Golomb encoding operation, or another type of
entropy encoding operation on the data. Video encoder 20 may output a bitstream that
includes entropy-encoded data generated by entropy encoding unit 118. For instance,
the bitstream may include data that represents a RQT for a CU.

[0165] In some examples, residual coding is not performed with palette coding.
Accordingly, video encoder 20 may not perform transformation or quantization when
coding using a palette coding mode. In addition, video encoder 20 may entropy encode
data generated using a palette coding mode separately from residual data.

[0166] According to one or more of the techniques of this disclosure, video encoder 20,
and specifically palette-based encoding unit 122, may perform palette-based video
coding of predicted video blocks. As described above, a palette generated by video
encoder 20 may be explicitly encoded and sent to video decoder 30, predicted from
previous palette entries, predicted from previous pixel values, or a combination thereof.
[0167] In accordance with one or more techniques of this disclosure, video encoder 20
may be configured to determine that a current block is coded in palette mode, bypass
mode encode a plurality of instances of a first syntax element for reconstructing the
current block, and after bypass mode encode a plurality of instance of the first syntax
element, context mode encode a plurality of instances of a second syntax element for
reconstructing the current block, e.g., using a CABAC coding process. Video encoder

20 may be configured to bypass mode encode any two instances of the plurality of
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instances of the first syntax element, e.g., using a bypass mode of a CABAC coding
process, without interleaving with the context mode encoding of any one instance of the
plurality of instances of the second syntax element. In one example, the first syntax
element comprises one of a palette index idc syntax element or palette_escape val
syntax element, and the second syntax element comprises a palette run_msb_id plusl
syntax element. Video encoder 20 may be configured to bypass encode the plurality of
instances of the first syntax element at a front of an index block coding section for the
current block.

[0168] Video encoder 20 may be configured to encode a third syntax element indicating
a number of instances of the first syntax element, wherein bypass mode encoding the
plurality of instances of the first syntax element comprises bypass mode encoding the
plurality of instances of the first syntax element based on the third syntax element.
Video encoder 20 may encode the third syntax element using one of a Golomb Rice
code, exponential Golomb code, Truncated Rice code, Unary code, a concatenation of
Golomb Rice and exponential Golomb code, or a truncated version of any of the
previous codes.

[0169] FIG. 3 is a block diagram illustrating an example video decoder 30 that is
configured to perform the techniques of this disclosure. FIG. 3 is provided for purposes
of explanation and is not limiting on the techniques as broadly exemplified and
described in this disclosure. For purposes of explanation, this disclosure describes
video decoder 30 in the context of HEVC coding. However, the techniques of this
disclosure may be applicable to other coding standards or methods.

[0170] The details of palette coding described above with respect to encoder 20 are not
repeated here with respect to decoder 30, but it is understood that decoder 30 may
perform the reciprocal decoding process relative to any encoding process described
herein with respect to encoder 20.

[0171] Video decoder 30 represents an example of a device that may be configured to
perform techniques for palette-based coding and entropy coding (e.g., CABAC) in
accordance with various examples described in this disclosure.

[0172] In the example of FIG. 3, video decoder 30 includes an entropy decoding unit
150, video data memory 151, a block decoding unit 152, an inverse quantization unit
154, an inverse transform processing unit 156, a reconstruction unit 158, a filter unit
160, and a decoded picture buffer 162. Block decoding unit 152 includes a motion

compensation unit 164 and an intra-prediction processing unit 166. Video decoder 30
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also includes a palette-based decoding unit 165 configured to perform various aspects of
the palette-based coding techniques described in this disclosure. In other examples,
video decoder 30 may include more, fewer, or different functional components.

[0173] Video data memory 151 may store video data, such as an encoded video
bitstream, to be decoded by the components of video decoder 30. The video data stored
in video data memory 151 may be obtained, for example, from computer-readable
medium 16, e.g., from a local video source, such as a camera, via wired or wireless
network communication of video data, or by accessing physical data storage media.
Video data memory 151 may form a coded picture buffer (CPB) that stores encoded
video data from an encoded video bitstream. Decoded picture buffer 162 may be a
reference picture memory that stores reference video data for use in decoding video data
by video decoder 30, e.g., in intra- or inter-coding modes. Video data memory 151 and
decoded picture buffer 162 may be formed by any of a variety of memory devices, such
as dynamic random access memory (DRAM), including synchronous DRAM
(SDRAM), magnetoresistive RAM (MRAM), resistive RAM (RRAM), or other types of
memory devices. Video data memory 151 and decoded picture buffer 162 may be
provided by the same memory device or separate memory devices. In various examples,
video data memory 151 may be on-chip with other components of video decoder 30, or
oft-chip relative to those components.

[0174] A coded picture buffer (CPB), which may be provided by video data memory
151, may receive and store encoded video data (e.g., NAL units) of a bitstream.
Entropy decoding unit 150 may receive encoded video data (e.g., NAL units) from the
CPB and parse the NAL units to decode syntax elements. Entropy decoding unit 150
may entropy decode entropy-encoded syntax elements in the NAL units. Block
decoding unit 152, inverse quantization unit 154, inverse transform processing unit 156,
reconstruction unit 158, and filter unit 160 may generate decoded video data based on
the syntax elements extracted from the bitstream.

[0175] Video decoder 30 may be configured to perform a process generally reciprocal
to that of video encoder 20 described herein. Similarly, video encoder 20 may be
configured to perform a process generally reciprocal to that of video decoder 30
described herein. For example, disclosure that video decoder 30 may be configured to
decode an encoded syntax element in a bitstream likewise necessarily discloses that

video encoder 20 may be configured to encode the syntax element into the bitstream.
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[0176] As another example, entropy decoding unit 150 may be configured to perform a
process generally reciprocal to that of entropy encoding unit 118 described herein.
According to aspects of this disclosure, entropy decoding unit 150 may be configured to
entropy decode any code words generated by entropy encoding unit 118. For example,
entropy decoding unit 150 may be configured to entropy decode uniform and non-
uniform kth order truncated Exp-Golomb (TEGk)-encoded values, such as a binary
palette prediction vector and/or a palette map for a CU. As another example, entropy
decoding unit 150 may be configured to entropy decode a kth order Exp-Golomb (EGk)
code word, a kth order truncated Exp-Golomb (TEGk) code word, a kth order non-
uniform truncated Exp-Golomb (TEGk) code word, or any combination thereof.

[0177] The NAL units of the bitstream may include coded slice NAL units. As part of
decoding the bitstream, entropy decoding unit 150 may extract and entropy decode
syntax elements from the coded slice NAL units. Each of the coded slices may include
a slice header and slice data. The slice header may contain syntax elements pertaining
to a slice. The syntax elements in the slice header may include a syntax element that
identifies a PPS associated with a picture that contains the slice.

[0178] In addition to decoding syntax elements from the bitstream, video decoder 30
may perform a reconstruction operation on a non-partitioned CU. To perform the
reconstruction operation on a non-partitioned CU, video decoder 30 may perform a
reconstruction operation on each TU of the CU. By performing the reconstruction
operation for each TU of the CU, video decoder 30 may reconstruct residual blocks of
the CU.

[0179] As part of performing a reconstruction operation on a TU of a CU, inverse
quantization unit 154 may inverse quantize, i.e., de-quantize, coefficient blocks
associated with the TU. Inverse quantization unit 154 may use a QP value associated
with the CU of the TU to determine a degree of quantization and, likewise, a degree of
inverse quantization for inverse quantization unit 154 to apply. That is, the compression
ratio, i.e., the ratio of the number of bits used to represent original sequence and the
compressed one, may be controlled by adjusting the value of the QP used when
quantizing transform coefficients. The compression ratio may also depend on the
method of entropy coding employed.

[0180] After inverse quantization unit 154 inverse quantizes a coefficient block, inverse
transform processing unit 156 may apply one or more inverse transforms to the

coefficient block in order to generate a residual block associated with the TU. For
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example, inverse transform processing unit 156 may apply an inverse DCT, an inverse
integer transform, an inverse Karhunen-Loeve transform (KLT), an inverse rotational
transform, an inverse directional transform, or another inverse transform to the
coefficient block.

[0181] If a PU is encoded using intra prediction, intra-prediction processing unit 166
may perform intra prediction to generate predictive blocks for the PU. Intra-prediction
processing unit 166 may use an intra-prediction mode to generate the predictive luma,
Cb and Cr blocks for the PU based on the prediction blocks of spatially-neighboring
PUs. Intra-prediction processing unit 166 may determine the intra prediction mode for
the PU based on one or more syntax elements decoded from the bitstream.

[0182] Block decoding unit 152 may construct a first reference picture list (RefPicList0)
and a second reference picture list (RefPicList]) based on syntax elements extracted
from the bitstream. Furthermore, if a PU is encoded using inter prediction, entropy
decoding unit 150 may extract motion information for the PU. Motion compensation
unit 164 may determine, based on the motion information of the PU, one or more
reference regions for the PU. Motion compensation unit 164 may generate, based on
samples blocks at the one or more reference blocks for the PU, predictive luma, Cb and
Cr blocks for the PU.

[0183] Reconstruction unit 158 may use the luma, Cb and Cr transform blocks
associated with TUs of a CU and the predictive luma, Cb and Cr blocks of the PUs of
the CU, i.e, either intra-prediction data or inter-prediction data, as applicable, to
reconstruct the luma, Cb and Cr coding blocks of the CU. For example, reconstruction
unit 158 may add samples of the luma, Cb and Cr transform blocks to corresponding
samples of the predictive luma, Cb and Cr blocks to reconstruct the luma, Cb and Cr
coding blocks of the CU.

[0184] Filter unit 160 may perform a deblocking operation to reduce blocking artifacts
associated with the luma, Cb and Cr coding blocks of the CU. Video decoder 30 may
store the luma, Cb and Cr coding blocks of the CU in decoded picture buffer 162.
Decoded picture buffer 162 may provide reference pictures for subsequent motion
compensation, intra prediction, and presentation on a display device, such as display
device 32 of FIG. 1. For instance, video decoder 30 may perform, based on the luma,
Cb, and Cr blocks in decoded picture buffer 162, intra prediction or inter prediction

operations on PUs of other CUs.
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[0185] In accordance with various examples of this disclosure, video decoder 30 may be
configured to perform palette-based coding. Palette-based decoding unit 165, for
example, may perform palette-based decoding when a palette-based decoding mode is
selected, e.g., for a CU or PU. For example, palette-based decoding unit 165 may be
configured to generate a palette having entries indicating pixel values, receive
information associating at least some pixel locations in a block of video data with
entries in the palette, select pixel values in the palette based on the information, and
reconstruct pixel values of the block based on the selected pixel values in the palette.
Although various functions are described as being performed by palette-based decoding
unit 165, some or all of such functions may be performed by other processing units, or a
combination of different processing units.

[0186] Palette-based decoding unit 165 may receive palette coding mode information,
and perform the above operations when the palette coding mode information indicates
that the palette coding mode applies to the block. When the palette coding mode
information indicates that the palette coding mode does not apply to the block, or when
other mode information indicates the use of a different mode, palette-based decoding
unit 165 decodes the block of video data using a non-palette based coding mode, e.g.,
such as an HEVC inter-predictive or intra-predictive coding mode. The block of video
data may be, for example, a CU or PU generated according to an HEVC coding process.
The palette-based coding mode may comprise one of a plurality of different palette-
based coding modes, or there may be a single palette-based coding mode.

[0187] According to aspects of this disclosure, palette-based decoding unit 165 may be
configured to perform any combination of the techniques for palette coding described
herein. The details of palette coding described above with respect to encoder 20 are not
repeated here with respect to decoder 30, but it is understood that decoder 30 may
perform the reciprocal palette-based decoding process relative to any palette-based
encoding process described herein with respect to encoder 20.

[0188] Video decoder 30 may be configured to determine that a current block is coded
in palette mode, bypass mode decode a plurality of instances of a first syntax element
for reconstructing the current block, e.g., using a bypass mode of a CABAC coding
process, and after bypass mode decoding a plurality of instance of the first syntax
element, context mode decode a plurality of instances of a second syntax element for
reconstructing the current block, e.g., using a CABAC coding process. Video decoder

30 may bypass mode decode any two instances of the plurality of instances of the first
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syntax element without interleaving with the context mode decoding of any one instance
of the plurality of instances of the second syntax element. In some examples, the first
syntax element comprises one of a palette_index_idc syntax element or

palette escape val syntax element, and the second syntax element comprises a

palette run_msb_id plusl syntax element. Video decoder 30 may bypass decode the
plurality of instances of the first syntax element at a front of an index block coding
section for the current block.

[0189] Video decoder 30 may decode a third syntax element indicating a number of
instances of the first syntax element, wherein bypass mode decoding the plurality of
instances of the first syntax element comprises bypass mode decoding the plurality of
instances of the first syntax element based on the third syntax element. Video decoder
30 may decode the third syntax element using one of a Golomb Rice code, exponential
Golomb code, Truncated Rice code, Unary code, a concatenation of Golomb Rice and
exponential Golomb code, or a truncated version of any of the previous codes.

[0190] FIG. 4 is a conceptual diagram illustrating an example of determining a palette
for coding video data, consistent with techniques of this disclosure. The example of
FIG. 4 includes a picture 178 having a first PAL (palette) coding unit (CU) 180 that is
associated with first palettes 184 and a second PAL CU 188 that is associated with
second palettes 192. As described in greater detail below and in accordance with the
techniques of this disclosure, second palettes 192 are based on first palettes 184. Picture
178 also includes block 196 coded with an intra-prediction coding mode and block 200
that is coded with an inter-prediction coding mode.

[0191] The techniques of FIG. 4 are described in the context of video encoder 20

(FIG. 1 and FIG. 2) and video decoder 30 (FIG. 1 and FIG. 3) and with respect to the
HEVC video coding standard for purposes of explanation. However, it should be
understood that the techniques of this disclosure are not limited in this way, and may be
applied by other video coding processors and/or devices in other video coding processes
and/or standards.

[0192] In general, a palette refers to a number of pixel values that are dominant and/or
representative for a CU currently being coded, CU 188 in the example of FIG. 4. First
palettes 184 (which may also be referred to as indexes/indices 184) and second palettes
192 (which may also be referred to as indexes/indices 192) are shown as including
multiple palettes (which may also be referred to as multiple indexes). In some

examples, according to aspects of this disclosure, a video coder (such as video encoder
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20 or video decoder 30) may code palettes (e.g., indexes) separately for each color
component of a CU. For example, video encoder 20 may encode a palette for a luma
(Y) component of a CU, another palette for a chroma (U) component of the CU, and yet
another palette for the chroma (V) component of the CU. In this example, entries of the
Y palette may represent Y values of pixels of the CU, entries of the U palette may
represent U values of pixels of the CU, and entries of the V palette may represent V
values of pixels of the CU.

[0193] In other examples, video encoder 20 may encode a single palette for all color
components of a CU. In this example, video encoder 20 may encode a palette having an
i-th entry that is a triple value, including Yi, Ui, and Vi. In this case, the palette
includes values for each of the components of the pixels. Accordingly, the
representation of palettes 184 and 192 as a set of palettes having multiple individual
palettes is merely one example and not intended to be limiting.

[0194] In the example of FIG. 4, first palettes 184 includes three entries 202-206 having
entry index value 1, entry index value 2, and entry index value 3, respectively. First
palettes 184 relate the index values (e.g., the values shown in the left column of first
palettes 184) to pixel values. For example, as shown in FIG. 4, one of first palettes 184
relates index values 1, 2, and 3 to pixel values A, B, and C, respectively. As described
herein, rather than coding the actual pixel values of first CU 180, a video coder (such as
video encoder 20 or video decoder 30) may use palette-based coding to code the pixels
of the block using the indices 1-3 (which may also be expressed as index values 1-3).
That is, for each pixel position of first CU 180, video encoder 20 may encode an index
value for the pixel, where the index value is associated with a pixel value in one or more
of first palettes 184. Video decoder 30 may obtain the index values from a bitstream
and reconstruct the pixel values using the index values and one or more of first palettes
184. Thus, first palettes 184 are transmitted by video encoder 20 in an encoded video
data bitstream for use by video decoder 30 in palette-based decoding.

[0195] In some examples, video encoder 20 and video decoder 30 may determine
second palettes 192 based on first palettes 184. For example, video encoder 20 and/or
video decoder 30 may locate one or more blocks from which the predictive palettes, in
this example, first palettes 184, are determined. In some examples, such as the example
illustrated in FIG. 4, video encoder 20 and/or video decoder 30 may locate the
previously coded CU such as a left neighboring CU (first CU 180) when determining a
predictive palette for second CU 188.
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[0196] In the example of FIG. 4, second palettes 192 include three entries 208-212
having entry index value 1, entry index value 2, and entry index value 3, respectively.
Second palettes 192 relate the index values (e.g., the values shown in the left column of
first palettes 192) to pixel values. For example, as shown in FIG. 4, one of the second
palettes 192 relates index values 1, 2, and 3 to pixel values A, B, and D, respectively. In
this example, video encoder 20 may code one or more syntax elements indicating which
entries of first palettes 184 are included in second palettes 192. In the example of

FIG. 4, the one or more syntax elements are illustrated as a vector 216. Vector 216 has
a number of associated bins (or bits), with each bin indicating whether the palette
predictor associated with that bin is used to predict an entry of the current palette. For
example, vector 216 indicates that the first two entries of first palettes 184 (202 and
204) are included in second palettes 192 (a value of “1” in vector 216), while the third
entry of first palettes 184 is not included in second palettes 192 (a value of “0” in vector
216). In the example of FIG. 4, the vector is a Boolean vector.

[0197] In some examples, video encoder 20 and video decoder 30 may determine a
palette predictor list (which may also be referred to as a palette predictor table) when
performing palette prediction. The palette predictor list may include entries from
palettes of one or more neighboring blocks that are used to predict one or more entries
of a palette for coding a current block. Video encoder 20 and video decoder 30 may
construct the list in the same manner. Video encoder 20 and video decoder 30 may code
data (such as vector 216) to indicate which entries of the palette predictor list are to be
included in a palette for coding a current block.

[0198] FIG. 5 is a conceptual diagram illustrating an example of determining indices to
a palette for a block of pixels, consistent with techniques of this disclosure. For
example, FIG. 5 includes an index block 240 (which may also be referred to as map 240
or index map 240) including index values (e.g., index values 1, 2, and 3) that relate
respective positions of pixels associated with the index values to an entry of palettes
244,

[0199] While index block 240 is illustrated in the example of FIG. 5 as including an
index value for each pixel position, it should be understood that in other examples, not
all pixel positions may be associated with an index value relating the pixel value to an
entry of palettes 244. That is, as noted above, in some examples, video encoder 20 may

encode (and video decoder 30 may obtain, from an encoded bitstream) an indication of
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an actual pixel value (or its quantized version) for a position in index block 240 if the
pixel value is not included in palettes 244.

[0200] In some examples, video encoder 20 and video decoder 30 may be configured to
code an additional map indicating which pixel positions are associated with which index
values. For example, assume that the (i, j) entry in the index block 240 corresponds to
the (i, J) position of a CU. Video encoder 20 may encode one or more syntax elements
for each entry of the index block (i.e., each pixel position) indicating whether the entry
has an associated index value. For example, video encoder 20 may encode a flag having
a value of one to indicate that the pixel value at the (i, j) location in the CU is one of the
values in palettes 244.

[0201] Video encoder 20 may, in such an example, also encode a palette (shown in the
example of FIG. 5 as 244). In instances in which palettes 244 include a single entry and
associated pixel value, video encoder 20 may skip the signaling of the index value.
Video encoder 20 may encode the flag to have a value of zero to indicate that the pixel
value at the (i, j) location in the CU is not one of the values in palettes 244. In this
example, video encoder 20 may also encode an indication of the pixel value for use by
video decoder 30 in reconstructing the pixel value. In some instances, the pixel value
may be coded in a lossy manner.

[0202] The value of a pixel in one position of a CU may provide an indication of values
of one or more other pixels in other positions of the CU. For example, there may be a
relatively high probability that neighboring pixel positions of a CU will have the same
pixel value or may be mapped to the same index value (in the case of lossy coding, in
which more than one pixel value may be mapped to a single index value).

[0203] Accordingly, video encoder 20 may encode one or more syntax elements
indicating a number of consecutive pixels or index values in a given scan order that
have the same pixel value or index value. As noted above, the string of like-valued
pixel or index values may be referred to herein as a run. In an example for purposes of
illustration, if two consecutive pixels or indices in a given scan order have different
values, the run is equal to zero. If two consecutive pixels or indices in a given scan
order have the same value but the third pixel or index in the scan order has a different
value, the run is equal to one. For three consecutive indices or pixels with the same
value, the run is two, and so forth. Video decoder 30 may obtain the syntax elements
indicating a run from an encoded bitstream and use the data to determine the number of

consecutive locations that have the same pixel or index value.
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[0204] In some examples in accordance with the techniques of this disclosure, entropy
encoding unit 118 and entropy decoding unit 150 may be configured to entropy code
index block 240. For example, entropy encoding unit 118 and entropy decoding unit
150 may be configured to entropy code run-lengths (e.g., run-length values or codes)
and/or a binary palette prediction vector relating to an index block in palette mode.
[0205] FIG. 6 is a conceptual diagram illustrating an example of determining maximum
copy above run-length, assuming an example of a raster scanning order, consistent with
techniques of this disclosure. In the example of FIG. 6, if none of the pixels
encompassed by dashed lines 280 is coded as an escape sample, the maximum possible
run-length is 35 (i.e. the number of unshaded pixel positions). If one or more of the
pixels within dashed lines 280 is coded as an escape sample, assuming that the pixel
marked as the escape pixel (the pixel position with the “X”) is the first escape pixel
within dashed lines 280 in scanning order, then the maximum possible coded copy
above run-length is five.

[0206] In some examples, video decoder 30 may only determine the run mode (e.g., the
palette mode in which the pixels are coded) for the pixels within dashed lines 280.
Hence, in the worst case, video decoder 30 makes the determination for BlockWidth-1
pixels. In some examples, video decoder 30 may be configured to implement certain
restrictions regarding the maximum of number of pixels for which the run mode is
checked. For example, video decoder 30 may only check the pixels within dashed lines
280 if the pixels are in the same row as the current pixel. Video decoder 30 may infer
that all other pixels within dashed lines 280 are not coded as escape samples. The
example in FIG. 6 assumes a raster scanning order. The techniques however, may be
applied to other scanning orders, such as vertical, horizontal traverse, and vertical
traverse.

[0207] In accordance with an example of this disclosure, if the current run mode is
‘copy above,’ the run-length’s contexts for a current pixel may depend on the index
value of the above-neighboring pixel’s index relative to the current pixel. In this
example, if the above-neighboring pixel relative to the current pixel is outside of the
current CU, the video decoder assumes that the corresponding index equals to a
predefined constant k. In some examples, £ = 0.

[0208] During entropy coding, an entropy encoder or decoder may place bits of a
symbol to be encoded or decoded into one or more bins. The bins may indicate whether

a value of a symbol is equal to zero. The entropy coder or entropy decoder may use the
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values of the bins to adjust entropy coding process. In some examples, an entropy
encoder or decoder may also use bins to indicate whether a values is greater than a
specific value, e.g., greater than zero, greater than one, etc.

[0209] In some examples, if the current mode is ‘copy above,’ the first bin of the run-
length codeword selects one of the two candidate CABAC contexts based on whether
the above-neighboring sample (e.g., pixel) relative to the current sample (e.g., pixel)
equals to O or not.

[0210] As another example, if the current mode is ‘copy previous,’ the first bin of the
run-length codeword selects one of the four candidate CABAC contexts based on
whether the index value equals to 0, equals 1, equals to 2, or larger than 2.

[0211] FIG. 8 is a flowchart illustrating an example process for decoding video data
consistent with techniques of this disclosure. The process of FIG. 8 is generally
described as being performed by video decoder 30 for purposes of illustration, although
a variety of other processors may also carry out the process shown in FIG. 8. In some
examples, block decoding unit 152, palette-based decoding unit 165, and/or entropy
decoding unit 150 may perform one or more processes shown in FIG. 8.

[0212] In the example of FIG. 8, video decoder 30 may be configured to receive, from
an encoded video bitstream, a palette mode encoded block of video data of a
picture (800). Video decoder 30 may be configured to receive, from the encoded video
bitstream, encoded palette mode information for the palette mode encoded block of
video data (802). In some examples, the encoded palette mode information may include
a plurality of instances of a first syntax element and a plurality of syntax elements that
are different from the first syntax element. For example, the first syntax element may
include palette index idc or palette escape val, and the plurality of syntax elements
that are different from the first syntax element may include a palette run_msb_id plusl
syntax element. As another example, the first syntax element may be an indication of
an index to an array of palette entries or the first syntax element may specify a
quantized escape coded sample value for a color component corresponding to an escape
sample. The plurality of syntax elements that are different from the first syntax element
may include a syntax element that specifies an index of a most significant bit in a binary
representation of a variable representing run length and a syntax element that specifies a
run type mode.

[0213] As another example, the plurality of syntax elements that are different from the

first syntax element may be any and all syntax elements that are different from the first
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syntax element. As described herein with respect to some examples, the plurality of
syntax elements that are different from the first syntax element may also be different
from second, third, and/or fourth syntax elements. In such examples, the plurality of
syntax elements that are different from the first, second, third, and fourth syntax
elements may be any and all syntax elements that are different from the first, second,
third, and/or fourth syntax elements. In some examples, the plurality of syntax elements
that are different from the first syntax element may be any and all syntax elements that
are not bypass mode decoded and/or that are not to be bypass mode decoded.

[0214] Video decoder 30 may be configured to decode, using bypass mode, e.g., the
bypass mode of a CABAC coding process, the plurality of instances of the first syntax
element before decoding the plurality of syntax elements that are different from the first
syntax element using context mode (804). Video decoder 30 may be configured to
decode, using context mode, e.g., the regular CABAC mode (rather than the bypass
mode), the plurality of syntax elements that are different from the first syntax element
after decoding the plurality of instances of the first syntax element using bypass mode
(806). In some examples, the plurality of instances of the first syntax element includes
all instances of the first syntax element for the palette mode encoded block of video
data. In such examples, all instances of the first syntax element are decoded using
bypass mode before decoding any subsequent data, such as the plurality of syntax
elements that are different from the first syntax element. Otherwise stated, video
decoder 30 may be configured to decode, using context mode, the plurality of syntax
elements that are different from the first syntax element after decoding all instances of
the first syntax element for the palette mode encoded block of video data using bypass
mode.

[0215] Video decoder 30 may be configured to decode the palette mode encoded block
of video data using the decoded plurality of instances of the first syntax element and the
decoded plurality of syntax elements that are different from the first syntax element
(808). In some examples, the plurality of instances of the first syntax element are
grouped together such that switching between bypass mode and context mode while
decoding the palette mode encoded block of video data is reduced.

[0216] In some examples, the encoded palette mode information may include a second
syntax element indicating a number of instances of the first syntax element (e.g.,
indicating how many instances of the first syntax element there are for the palette mode

encoded block of video data). The plurality of syntax elements that are different from
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the first syntax element may also be different from the second syntax element. In such
examples, video decoder 30 may be configured to decode, using bypass mode, the
second syntax element before decoding the plurality of syntax elements that are
different from the first syntax element and the second syntax element. In some
examples, no instance of the second syntax element is interleaved between any two
instances of the first syntax element for the palette mode encoded block of video data.
In some examples, video decoder 30 may be configured to determine, after decoding a
number of instances of the first syntax element equal to the number indicated by the
second syntax element, that subsequent data in the encoded video bitstream following
the number of instances of the first syntax element correspond to the plurality of syntax
elements that are different from the first syntax element and the second syntax element.
In some examples, video decoder 30 may be configured to decode the second syntax
element using a concatenation of truncated Rice code and exponential Golomb code.
[0217] In some examples, the encoded palette mode information may include a third
syntax element and a fourth syntax element. In such examples, video decoder 30 may
be configured to decode the third syntax element to determine a value corresponding to
the third syntax element indicative of whether the palette mode encoded block of video
data includes an escape pixel. Video decoder 30 may be configured to decode the
fourth syntax element to determine a value corresponding to the fourth syntax element
indicative of palette size. Video decoder 30 may be configured to decode, based on the
determined values respectively corresponding to the third and fourth syntax elements,
the plurality of syntax elements that are different from the first syntax element and the
second syntax element using context mode after decoding the plurality of instances of
the first syntax element and the second syntax element using bypass mode.

[0218] In some examples, the encoded palette mode information may include another
syntax element, and video decoder 30 may be configured to decode this other syntax
element to determine a value corresponding to this other syntax element that specifies a
number of distinct values that a palette index has for the palette mode encoded block of
video data. Video decoder 30 may be configured to decode, based on the determined
value corresponding to this other syntax element, the plurality of syntax elements that
are different from the first syntax element and the second syntax element using context
mode after decoding the plurality of instances of the first syntax element and the second

syntax element using bypass mode.
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[0219] In some examples, the encoded palette mode information may include another
syntax element, and video decoder 30 may be configured to decode this other syntax
element to determine a value corresponding to this other syntax element indicative of a
last instance of a syntax element of palette run type flag] xC ][ yC ] for the palette
mode encoded block of video data.

[0220] In some examples, video decoder 30 may be configured to determine the
encoded block of video data has one or more escape samples. In such examples, video
decoder 30 may be configured to decode a last escape sample in the encoded block of
video data among the one or more escape samples. Video decoder 30 may be
configured to infer an index value that applies to samples of the encoded block of video
data following the last escape sample. Video decoder 30 may be configured to decode
the samples of the encoded block of video data following the last escape sample using
the inferred index value for each sample of the samples following the last escape
sample.

[0221] In some examples, video decoder 30 may be configured to determine a number
of palette indices received. In such examples, video decoder 30 may be configured to
determine a number of palette indices left based on the number of palette indices
received and the number of instances of the first syntax element. Video decoder 30 may
be configured to determine a maximum possible run value for the encoded block of
video data based on the number of palette indices received and the number of instances
of the first syntax element. In some examples, video decoder 30 may be configured to
determine the maximum possible run value for the encoded block of video data
according to: nCbS * nCbS — scanPos — 1 — paletteIndicesLeft, where nCbS specifies a
size of the encoded block of video data, scanPos specifies scan position, and
palettelndicesLeft specifies the number of palette indices left.

[0222] FIG. 9 is a flowchart illustrating an example process for encoding video data
consistent with techniques of this disclosure. The process of FIG. 9 is generally
described as being performed by video encoder 20 for purposes of illustration, although
a variety of other processors may also carry out the process shown in FIG. 9. In some
examples, block encoding unit 100, palette-based encoding unit 122, and/or entropy
encoding unit 118 may perform one or more processes shown in FIG. 9.

[0223] In the example of FIG. 9, video encoder 20 may be configured to determine that
a block of video data is to be encoded in palette mode (900). Video encoder 20 may be

configured to encode the block of video data using palette mode into an encoded
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bitstream (902). In some examples, video encoder 20 may be configured to generate
palette mode information for the block of video data (904). The palette mode
information may include a plurality of instances of a first syntax element and a plurality
of syntax elements that are different from the first syntax element. For example, the
first syntax element may include palette index idc or palette escape val, and the
plurality of syntax elements that are different from the first syntax element may include
a palette run_msb _id plusl syntax element. As another example, the first syntax
element may be an indication of an index to an array of palette entries or the first syntax
element may specify a quantized escape coded sample value for a color component
corresponding to an escape sample. The plurality of syntax elements that are different
from the first syntax element may include a syntax element that specifies an index of a
most significant bit in a binary representation of a variable representing run length and a
syntax element that specifies a run type mode.

[0224] As another example, the plurality of syntax elements that are different from the
first syntax element may be any and all syntax elements that are different from the first
syntax element. As described herein with respect to some examples, the plurality of
syntax elements that are different from the first syntax element may also be different
from second, third, and/or fourth syntax elements. In such examples, the plurality of
syntax elements that are different from the first, second, third, and fourth syntax
elements may be any and all syntax elements that are different from the first, second,
third, and/or fourth syntax elements. In some examples, the plurality of syntax elements
that are different from the first syntax element may be any and all syntax elements that
are not bypass mode encoded and/or that are not to be bypass mode encoded.

[0225] Video encoder 20 may be configured to encode, using bypass mode, e.g., the
bypass mode of a CABAC coding process, the plurality of instances of the first syntax
element into the encoded bitstream before encoding the plurality of syntax elements that
are different from the first syntax element into the encoded bitstream using context
mode (906). Video encoder 20 may be configured to encode, using context mode, e.g.,
the regular CABAC context-based mode, the plurality of syntax elements that are
different from the first syntax element into the encoded bitstream after encoding the
plurality of instances of the first syntax element using bypass mode into the encoded
bitstream (908). In some examples, the plurality of instances of the first syntax element
are grouped together such that switching between bypass mode and context mode while

encoding the palette mode encoded block of video data is reduced.
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[0226] In some examples, the plurality of instances of the first syntax element includes
all instances of the first syntax element for the block of video data. In such examples,
all instances of the first syntax element are encoded using bypass mode before encoding
any subsequent data, such as the plurality of syntax elements that are different from the
first syntax element. Otherwise stated, video encoder 20 may be configured to encode,
using context mode, the plurality of syntax elements that are different from the first
syntax element after encoding all instances of the first syntax element for the block of
video data using bypass mode.

[0227] In some examples, the palette mode information may include a second syntax
element indicating a number of instances of the first syntax element (e.g., indicating
how many instances of the first syntax element there are for the block of video data).
The plurality of syntax elements that are different from the first syntax element may
also be different from the second syntax element. In such examples, video encoder 20
may be configured to encode, using bypass mode, the second syntax element into the
encoded bitstream before the encoding of the plurality of syntax elements that are
different from the first syntax element and the second syntax element. In some
examples, video encoder 20 may be configured to encode the plurality of instances of
the first syntax element such that no instance of the second syntax element is interleaved
between any two instances of the first syntax element for the palette mode encoded
block of video data in the encoded bitstream. In some examples, video encoder 20 may
be configured to encode the second syntax element into the encoded bitstream after the
encoded plurality of instances of the first syntax element in the encoded bitstream. For
example, video encoder 20 may be configured to first encode all instances of the first
syntax element, and then encode the second syntax element into the encoded bitstream.
In some examples, video encoder 20 may be configured to encode the second syntax
element using a concatenation of truncated Rice code and exponential Golomb code.
[0228] In some examples, the palette mode information may include a third syntax
element and a fourth syntax element. In such examples, video encoder 20 may be
configured to encode a value corresponding to the third syntax element indicative of
whether the block of video data includes an escape pixel into the encoded bitstream.
Video encoder 20 may be configured to a value corresponding to the fourth syntax
element indicative of palette size into the encoded bitstream. In some examples, the
palette mode information may include another syntax element, and video encoder 20

may be configured to encode a value corresponding to this other syntax element that
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specifies a number of distinct values that a palette index has for the block of video data
into the encoded bitstream.

[0229] In some examples, the encoded palette mode information may include another
syntax element, and video encoder 20 may be configured to encode a value
corresponding to this other syntax element indicative of a last instance of a syntax
element of palette run type flag[ xC ][ yC ] for the block of video data.

[0230] In some examples, video encoder 20 may be configured to encode a last escape
sample in the block of video data among the one or more escape samples. In such
examples, video encoder 20 may be configured to infer an index value that applies to
samples of the block of video data following the last escape sample. Video encoder 20
may be configured to encode the samples of the block of video data following the last
escape sample using the inferred index value for each sample of the samples following
the last escape sample.

[0231] It should be understood that all of the techniques described herein may be used
individually or in combination. For example, video encoder 20 and/or one or more
components thereof and video decoder 30 and/or one or more components thereof may
perform the techniques described in this disclosure in any combination.

[0232] It is to be recognized that depending on the example, certain acts or events of
any of the techniques described herein can be performed in a different sequence, may be
added, merged, or left out altogether (e.g., not all described acts or events are necessary
for the practice of the techniques). Moreover, in certain examples, acts or events may
be performed concurrently, e.g., through multi-threaded processing, interrupt
processing, or multiple processors, rather than sequentially. In addition, while certain
aspects of this disclosure are described as being performed by a single module or unit
for purposes of clarity, it should be understood that the techniques of this disclosure
may be performed by a combination of units or modules associated with a video coder.
[0233] Certain aspects of this disclosure have been described with respect to the
developing HEVC standard for purposes of illustration. However, the techniques
described in this disclosure may be useful for other video coding processes, including
other standard or proprietary video coding processes not yet developed.

[0234] The techniques described above may be performed by video encoder 20 (FIGS.

1 and 2) and/or video decoder 30 (FIGS. 1 and 3), both of which may be generally
referred to as a video coder. Likewise, video coding may refer to video encoding or

video decoding, as applicable.
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[0235] In accordance with this disclosure, the term “or” may be interrupted as “and/or”
where context does not dictate otherwise. Additionally, while phrases such as “one or
more” or “at least one” or the like may have been used for some features disclosed
herein but not others; the features for which such language was not used may be
interpreted to have such a meaning implied where context does not dictate otherwise.
[0236] While particular combinations of various aspects of the techniques are described
above, these combinations are provided merely to illustrate examples of the techniques
described in this disclosure. Accordingly, the techniques of this disclosure should not be
limited to these example combinations and may encompass any conceivable
combination of the various aspects of the techniques described in this disclosure.

[0237] In one or more examples, the functions described may be implemented in
hardware, software, firmware, or any combination thereof. If implemented in software,
the functions may be stored on or transmitted over, as one or more instructions or code,
a computer-readable medium and executed by a hardware-based processing unit.
Computer-readable media may include computer-readable storage media, which
corresponds to a tangible medium such as data storage media, or communication media
including any medium that facilitates transfer of a computer program from one place to
another, e.g., according to a communication protocol. In this manner, computer-
readable media generally may correspond to (1) tangible computer-readable storage
media which is non-transitory or (2) a communication medium such as a signal or
carrier wave. Data storage media may be any available media that can be accessed by
one or more computers or one or more processors to retrieve instructions, code and/or
data structures for implementation of the techniques described in this disclosure. A
computer program product may include a computer-readable medium.

[0238] By way of example, and not limitation, such computer-readable storage media
can comprise RAM, ROM, EEPROM, CD-ROM or other optical disk storage, magnetic
disk storage, or other magnetic storage devices, flash memory, or any other medium that
can be used to store desired program code in the form of instructions or data structures
and that can be accessed by a computer. Also, any connection is properly termed a
computer-readable medium. For example, if instructions are transmitted from a
website, server, or other remote source using a coaxial cable, fiber optic cable, twisted
pair, digital subscriber line (DSL), or wireless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wireless

technologies such as infrared, radio, and microwave are included in the definition of
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medium. It should be understood, however, that computer-readable storage media and
data storage media do not include connections, carrier waves, signals, or other transient
media, but are instead directed to non-transient, tangible storage media. Disk and disc,
as used herein, includes compact disc (CD), laser disc, optical disc, digital versatile disc
(DVD), floppy disk and Blu-ray disc, where disks usually reproduce data magnetically,
while discs reproduce data optically with lasers. Combinations of the above should also
be included within the scope of computer-readable media.

[0239] Instructions may be executed by one or more processors, such as one or more
digital signal processors (DSPs), general purpose microprocessors, application specific
integrated circuits (ASICs), field programmable gate arrays (FPGAs), or other
equivalent integrated or discrete logic circuitry. Accordingly, the term “processor,” as
used herein may refer to any of the foregoing structure or any other structure suitable for
implementation of the techniques described herein. In addition, in some aspects, the
functionality described herein may be provided within dedicated hardware and/or
software modules configured for encoding and decoding, or incorporated in a combined
codec. Also, the techniques could be fully implemented in one or more circuits or logic
elements.

[0240] The techniques of this disclosure may be implemented in a wide variety of
devices or apparatuses, including a wireless handset, an integrated circuit (IC) or a set of
ICs (e.g., a chip set). Various components, modules, or units are described in this
disclosure to emphasize functional aspects of devices configured to perform the
disclosed techniques, but do not necessarily require realization by different hardware
units. Rather, as described above, various units may be combined in a codec hardware
unit or provided by a collection of interoperative hardware units, including one or more
processors as described above, in conjunction with suitable software and/or firmware.
[0241] Various examples have been described herein. Any combination of the
described systems, operations, functions, or examples is contemplated. These and other

examples are within the scope of the following claims.
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WHAT IS CLAIMED IS:

1. A method of decoding video data, the method comprising:

receiving, from an encoded video bitstream, a palette mode encoded block of
video data of a picture;

receiving, from the encoded video bitstream, encoded palette mode information
for the palette mode encoded block of video data, wherein the encoded palette mode
information includes a plurality of instances of a first syntax element and a plurality of
syntax elements that are different from the first syntax element;

decoding, using bypass mode, the plurality of instances of the first syntax
element before decoding the plurality of syntax elements that are different from the first
syntax element using context mode;

decoding, using context mode, the plurality of syntax elements that are different
from the first syntax element after decoding the plurality of instances of the first syntax
element using bypass mode; and

decoding the palette mode encoded block of video data using the decoded
plurality of instances of the first syntax element and the decoded plurality of syntax

elements that are different from the first syntax element.

2. The method of claim 1, wherein the plurality of instances of the first syntax
element includes all instances of the first syntax element for the palette mode encoded

block of video data.

3. The method of claim 1, wherein the first syntax element is an indication of an
index to an array of palette entries or specifies a quantized escape coded sample value
for a color component corresponding to an escape sample, and wherein the plurality of
syntax elements that are different from the first syntax element includes a syntax
element that specifies an index of a most significant bit in a binary representation of a

variable representing run length and a syntax element that specifies a run type mode.

4. The method of claim 1, wherein the first syntax element is palette_index idc or
palette escape val, and wherein the plurality of syntax elements that are different from

the first syntax element includes a palette run_msb_id plusl syntax element.
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5. The method of claim 1, wherein the plurality of instances of the first syntax
element are grouped together such that switching between bypass mode and context

mode while decoding the palette mode encoded block of video data is reduced.

6. The method of claim 1, wherein the encoded palette mode information includes
a second syntax element indicating a number of instances of the first syntax element,
wherein the plurality of syntax elements that are different from the first syntax element
are different from the second syntax element, and wherein the method further
comprises:

decoding, using bypass mode, the second syntax element before the decoding of
the plurality of syntax elements that are different from the first syntax element and the

second syntax element.

7. The method of claim 6, wherein no instance of the second syntax element is
interleaved between any two instances of the first syntax element for the palette mode

encoded block of video data.

8. The method of claim 6, further comprising:

determining, after decoding a number of instances of the first syntax element
equal to the number indicated by the second syntax element, that subsequent data in the
encoded video bitstream following the number of instances of the first syntax element
correspond to the plurality of syntax elements that are different from the first syntax

element and the second syntax element.
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9. The method of claim 6, wherein the encoded palette mode information includes
a third syntax element and a fourth syntax element, wherein the method further
comprises:

decoding the third syntax element to determine a value corresponding to the
third syntax element indicative of whether the palette mode encoded block of video data
includes an escape sample;

decoding the fourth syntax element to determine a value corresponding to the
fourth syntax element indicative of palette size; and

decoding, based on the determined values respectively corresponding to the third
and fourth syntax elements, the plurality of syntax elements that are different from the
first syntax element and the second syntax element using context mode after decoding
the plurality of instances of the first syntax element and the second syntax element using

bypass mode.

10. The method of claim 6, wherein the encoded palette mode information includes
a third syntax element, wherein the method further comprises:

decoding the third syntax element to determine a value corresponding to the
third syntax element that specifies a number of distinct values that a palette index has
for the palette mode encoded block of video data; and

decoding, based on the determined value corresponding to the third syntax
element, the plurality of syntax elements that are different from the first syntax element
and the second syntax element using context mode after decoding the plurality of

instances of the first syntax element and the second syntax element using bypass mode.

11. The method of claim 6, wherein the encoded palette mode information includes
a third syntax element, wherein the method further comprises:

decoding the third syntax element to determine a value corresponding to the
third syntax element indicative of a last instance of a syntax element of

palette run_type flag[ xC ][ yC ] for the palette mode encoded block of video data.

12. The method of claim 6, further comprising:
decoding the second syntax element using a concatenation of truncated Rice

code and exponential Golomb code.
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13. The method of claim 1, further comprising:

determining the encoded block of video data has one or more escape samples;

decoding a last escape sample in the encoded block of video data among the one
or more escape samples;

inferring an index value that applies to samples of the encoded block of video
data following the last escape sample; and

decoding the samples of the encoded block of video data following the last
escape sample using the inferred index value for each sample of the samples following

the last escape sample.

14. The method of claim 6, further comprising:

determining a number of palette indices received;

determining a number of palette indices left based on the number of palette
indices received and the number of instances of the first syntax element; and

determining a maximum possible run value for the encoded block of video data
based on the number of palette indices received and the number of instances of the first

syntax element.

15. The method of claim 14, further comprising:

determining the maximum possible run value for the encoded block of video
data according to: nCbS * nCbS — scanPos — 1 — paletteIndicesLeft, wherein nCbS
specifies a size of the encoded block of video data, scanPos specifies scan position, and

paletteIndicesLeft specifies the number of palette indices left.
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16. A device for decoding video data, the device comprising:
a memory configured to store the video data; and
a video decoder in communication with the memory, the video decoder
configured to:
receive a palette mode encoded block of video data of a picture from the
memory,
receive encoded palette mode information for the palette mode encoded
block of video data, wherein the encoded palette mode information includes a
plurality of instances of a first syntax element and a plurality of syntax elements
that are different from the first syntax element;
decode, using bypass mode, the plurality of instances of the first syntax
element before decoding the plurality of syntax elements that are different from
the first syntax element using context mode;
decode, using context mode, the plurality of syntax elements that are
different from the first syntax element after decoding the plurality of instances of
the first syntax element using bypass mode; and
decode the palette mode encoded block of video data using the decoded
plurality of instances of the first syntax element and the decoded plurality of

syntax elements that are different from the first syntax element.

17. The device of claim 16, wherein the plurality of instances of the first syntax
element includes all instances of the first syntax element for the palette mode encoded

block of video data.

18.  The device of claim 16, wherein the first syntax element is an indication of an
index to an array of palette entries or specifies a quantized escape coded sample value
for a color component corresponding to an escape sample, and wherein the plurality of
syntax elements that are different from the first syntax element includes a syntax
element that specifies an index of a most significant bit in a binary representation of a

variable representing run length and a syntax element that specifies a run type mode.

19.  The device of claim 16, wherein the first syntax element is palette_index idc or
palette escape val, and wherein the plurality of syntax elements that are different from

the first syntax element includes a palette run_msb_id plusl syntax element.
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20. The device of claim 16, wherein the plurality of instances of the first syntax
element are grouped together such that switching between bypass mode and context

mode while decoding the palette mode encoded block of video data is reduced.

21. The device of claim 16, wherein the encoded palette mode information includes
a second syntax element indicating a number of instances of the first syntax element,
wherein the plurality of syntax elements that are different from the first syntax element
are different from the second syntax element, and wherein the video decoder is further
configured to:

decode, using bypass mode, the second syntax element before the decoding of
the plurality of syntax elements that are different from the first syntax element and the

second syntax element.

22. The device of claim 21, wherein no instance of the second syntax element is
interleaved between any two instances of the first syntax element for the palette mode

encoded block of video data.

23. The device of claim 21, wherein the video decoder is further configured to
determine, after decoding a number of instances of the first syntax element equal to the
number indicated by the second syntax element, that subsequent data in the encoded
video bitstream following the number of instances of the first syntax element
correspond to the plurality of syntax elements that are different from the first syntax

element and the second syntax element.



WO 2016/123488 PCT/US2016/015663
75

24, The device of claim 21, wherein the encoded palette mode information includes
a third syntax element and a fourth syntax element, wherein the video decoder is further
configured to:

decode the third syntax element to determine a value corresponding to the third
syntax element indicative of whether the palette mode encoded block of video data
includes an escape sample;

decode the fourth syntax element to determine a value corresponding to the
fourth syntax element indicative of palette size; and

decode, based on the determined values respectively corresponding to the third
and fourth syntax elements, the plurality of syntax elements that are different from the
first syntax element and the second syntax element using context mode after decoding
the plurality of instances of the first syntax element and the second syntax element using

bypass mode.

25. The device of claim 21, wherein the encoded palette mode information includes
a third syntax element, wherein the video decoder is further configured to:

decode the third syntax element to determine a value corresponding to the third
syntax element that specifies a number of distinct values that a palette index has for the
palette mode encoded block of video data; and

decode, based on the determined value corresponding to the third syntax
element, the plurality of syntax elements that are different from the first syntax element
and the second syntax element using context mode after decoding the plurality of

instances of the first syntax element and the second syntax element using bypass mode.

26. The device of claim 21, wherein the encoded palette mode information includes
a third syntax element, wherein the video decoder is further configured to:

decode the third syntax element to determine a value corresponding to the third
syntax element indicative of a last instance of a syntax element of

palette run_type flag[ xC ][ yC ] for the palette mode encoded block of video data.

27. The device of claim 21, wherein the video decoder is further configured to:
decode the second syntax element using a concatenation of truncated Rice code

and exponential Golomb code.
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28. The device of claim 16, wherein the video decoder is further configured to:
determine the encoded block of video data has one or more escape samples;
decode a last escape sample in the encoded block of video data among the one or

more escape samples;
infer an index value that applies to samples of the encoded block of video data

following the last escape sample; and
decode the samples of the encoded block of video data following the last escape
sample using the inferred index value for each sample of the samples following the last

escape sample.

29. The device of claim 21, wherein the video decoder is further configured to:

determine a number of palette indices received,;

determine a number of palette indices left based on the number of palette indices
received and the number of instances of the first syntax element; and

determine a maximum possible run value for the encoded block of video data
based on the number of palette indices received and the number of instances of the first

syntax element.

30. The device of claim 29, wherein the video decoder is further configured to:

determine the maximum possible run value for the encoded block of video data
according to: nCbS * nCbS — scanPos — 1 — paletteIndicesLeft, wherein nCbS specifies
a size of the encoded block of video data, scanPos specifies scan position, and

paletteIndicesLeft specifies the number of palette indices left.
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31 A non-transitory computer-readable storage medium having instructions stored
thereon that, when executed, cause one or more processors to:

receive a palette mode encoded block of video data of a picture from a memory;

receive encoded palette mode information for the palette mode encoded block of
video data, wherein the encoded palette mode information includes a plurality of
instances of a first syntax element and a plurality of syntax elements that are different
from the first syntax element;

decode, using bypass mode, the plurality of instances of the first syntax element
before decoding the plurality of syntax elements that are different from the first syntax
element using context mode;

decode, using context mode, the plurality of syntax elements that are different
from the first syntax element after decoding the plurality of instances of the first syntax
element using bypass mode; and

decode the palette mode encoded block of video data using the decoded plurality
of instances of the first syntax element and the decoded plurality of syntax elements that

are different from the first syntax element.

32. A method of encoding video data, the method comprising:

determining that a block of video data is to be coded in palette mode;

encoding the block of video data using palette mode into an encoded bitstream,
wherein encoding the block of video data using palette mode comprises:

generating palette mode information for the block of video data, wherein the
palette mode information includes a plurality of instances of a first syntax element and a
plurality of syntax elements that are different from the first syntax element;

encoding, using bypass mode, the plurality of instances of the first syntax
element into the encoded bitstream before encoding the plurality of syntax elements that
are different from the first syntax element into the encoded bitstream using context
mode; and

encoding, using context mode, the plurality of syntax elements that are different
from the first syntax element into the encoded bitstream after encoding the plurality of

instances of the first syntax element using bypass mode into the encoded bitstream.

33. The method of claim 32, wherein the plurality of instances of the first syntax

element includes all instances of the first syntax element for the block of video data.
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34.  The method of claim 32, wherein the first syntax element is an indication of an
index to an array of palette entries or specifies a quantized escape coded sample value
for a color component corresponding to an escape sample, and wherein the plurality of
syntax elements that are different from the first syntax element includes a syntax
element that specifies an index of a most significant bit in a binary representation of a

variable representing run length and a syntax element that specifies a run type mode.

35. The method of claim 32, wherein the first syntax element is palette_index idc or
palette escape val, and wherein the plurality of syntax elements that are different from

the first syntax element includes a palette run_msb_id plusl syntax element.

36. The method of claim 32, wherein the plurality of instances of the first syntax
element are grouped together such that switching between bypass mode and context

mode while encoding the palette mode encoded block of video data is reduced.

37. The method of claim 32, wherein the palette mode information includes a second
syntax element indicating a number of instances of the first syntax element, wherein the
plurality of syntax elements that are different from the first syntax element are different
from the second syntax element, and wherein the method further comprises:

encoding, using bypass mode, the second syntax element into the encoded
bitstream before the encoding of the plurality of syntax elements that are different from

the first syntax element and the second syntax element.

38. The method of claim 37, wherein no instance of the second syntax element is
interleaved between any two instances of the first syntax element for the block of video

data.

39. The method of claim 37, further comprising:
encoding the second syntax element into the encoded bitstream after the encoded

plurality of instances of the first syntax element in the encoded bitstream.

40. The method of claim 37, wherein the palette mode information includes a third

syntax element and a fourth syntax element, wherein the method further comprises:
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encoding a value corresponding to the third syntax element indicative of whether
the block of video data includes an escape sample into the encoded bitstream; and
encoding a value corresponding to the fourth syntax element indicative of palette

size into the encoded bitstream.

41. The method of claim 37, wherein the palette mode information includes a third
syntax element, wherein the method further comprises:

encoding a value corresponding to the third syntax element that specifies a
number of distinct values that a palette index has for the block of video data into the

encoded bitstream.

42. The method of claim 37, wherein the palette mode information includes a third
syntax element, wherein the method further comprises:

encoding a value corresponding to the third syntax element indicative of a last
instance of a syntax element of palette run type flag[ xC ][ yC ] for the block of video
data.

43. The method of claim 37, further comprising:
encoding the second syntax element using a concatenation of truncated Rice

code and exponential Golomb code.

44. The method of claim 32, further comprising:

encoding a last escape sample in the block of video data among the one or more
escape samples;

inferring an index value that applies to samples of the block of video data
following the last escape sample; and

encoding the samples of the block of video data following the last escape sample
using the inferred index value for each sample of the samples following the last escape

sample.
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45. A device for encoding video data, the device comprising:
a memory configured to store the video data; and
a video encoder in communication with the memory, the video encoder
configured to:

determine that a block of video data stored in the memory is to be
encoded in palette mode;

encode the block of video data using palette mode into an encoded
bitstream, wherein the video encoder being configured to encode the block of
video data using palette mode comprises the video encoder being configured to:

generate palette mode information for the block of video data, wherein
the palette mode information includes a plurality of instances of a first syntax
element and a plurality of syntax elements that are different from the first syntax
element;

encode, using bypass mode, the plurality of instances of the first syntax
element into the encoded bitstream before encoding the plurality of syntax
elements that are different from the first syntax element into the encoded
bitstream using context mode; and

encode, using context mode, the plurality of syntax elements that are
different from the first syntax element into the encoded bitstream after encoding
the plurality of instances of the first syntax element using bypass mode into the

encoded bitstream.
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if( cumrentPaletteSize = 0)
palette_escape_val_present_flag ae(v)
if( palette_escape_val present flag ) { \
if(cu_gp_delta_enabled_flag && !IsCuQpDeltaCoded ) { \
cu_qp_delta_palette_abs \ ae(v)
if(cu_gp_delta_palette_abs) \
cu_qgp_delta_palette_sign_flag ae(v)
}
if(cu_chroma_qp_offset_enabled flag && !IsCuChromaQpOffsetCoded ) {
cu_chroma_gp_palette_offset_flag ae(v)
if(cu_chroma_qp_offset flag && chroma_qp_offset_list len_minus1 >0 i
cu_chroma_qp_palette_offset_idx / ae(v)

) /

) |

if( indexMax > 0) /
palette_transpose_flag / ac(v)

scanPos =0 /

while( scanPos <nCbS * nCbS ) { /

if( palette_run_type flag[xC ][ yC ]== COPY_INDEX MODE &&
adjustedIndexMax > 0)

palette index idc ae(v)

if( indexMax > 0 ) {

maxPaletteRun = nCbS * nCbS — scanPos — 1

if( maxPaletteRun >0 ) {

palette_run_msb_id_plus1 ae(v)

if( palette_run_msb_id plus1>1)

palette_run_refinement_bits ae(v)

} else

FIG. 7
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FEAT FH 55 B B UMD T IR 56 — 1 VE Jo 3R SO 5 ik n R I ik 2 A 5249 2 e Ak
TRE LT i 28 =BV Ju R B i B i e A A A B SOBE SR RS AN [R] T BT IR 5 — TR
TLER MRS AR TR I TR 2 EE TR .

26 ARFEACFER 21 iR 28 B, Horp TR & il 1 i B X5 B & 38 = iEVE T &R,
Hrp prid g rs 2s &2 i — PRl E UL -

FE bSPTIR B8 — 35 VR T 2 A E XN N T BT iR 28 =i vE o = E TR m H TRk & R Ak
B G AL I AR JE I palette_run_type flag[xC] [yClHITETE TG R I A LA

27 RYEPCR ZE R 21 Pk ) e B, Horp Frid A g is 28 2ot — B BL E DA

15 AT S i 15 FE EBFAC A A I B IR AR S BTk 28 BV A T R .

28 ARIEACH ZE R 16 ik ) 3 B, Horp Frid AR R ps 28 2ot — B BL E DL

T8 PIT IR 22 i 6 (1) PR B B — B AN IR A

FERS T I8 25 i 3 B4 R AT T ) P 3R — B 22 A 3% B R A PP ) B R TR R R A

HETIE T B id 28 9 i 1 ALAES B R 8 BT IR e R IR PR AR SR B FEAR B R 5B s &

A8 FHAE BT 38 s AR 3 HH A AR 22 J5 T BT R A H 1R sk — R AR 11 I 3R P HE BT 2 5 R i i
Jr ik 22 i A ) AL AT 1 B PR AE BT I e R IR R AR 2 SR R BT IR R AR

29 AREACHZER 21 Pk ) 3¢ B, Horp Frid AR R ps 28 2o it — B BL E DL

fiff s BT BRI ) IR i 2R 51 I ECE

BT P S v AR &R 5| B BTl £ B A IR 5 — 15V JT 3R B S 1) B ik 2 H 1 E e
RWERELIEH ; &

BT P S T AR R S| B T IR B B AT IR B — 1R T 2R 1 SL ) Pk £ B 7€ H
T Fridk 28 G i R AR AT R Hm B 1) B3 K mT RE e AR AR

30 AREACH ZE R 29k ) 3¢ B, Horp Frid AR iS22 it — B BL E DA

MR HEnCbS*nCbhS—scanPos—1-palettelndicesLef tffiE FH T AT ik £ g i i A0 A0 5 s B
(1) i 5 K ] RE VAR AE , FL s nCbSTa 18 Frids 28 b i AR AECH B F) K /)N, scanPos$i 7 $1 4
fi'E , HpalettelndicesLeftfg & ® A AEMR R FIFI TR S H .

31— FpERF I PR BTN AT AP AR, H BB E TR 2, Frid f8 S E AT 815 — 85X
2N FEER

MNAFfitg A BRIV 1) 8 R AR X G B ) AT A B e

FRUSC T ik 8 R € A A X S A PR A AT Bl 1 20 g RS A AR A B, b ik 2
i AR S B S AT R 2 S0 AN T Pk 5 — 8k e = 1 2 MG
TR s

TEASE F B OB S AN [A] T BT id 28 — 157k Ju R I Bl 2 ANE VA T 26 2 18 55 B
RN BT IR 58— 1B L U R I Bk 2 A543l 5

FEAS FH 55 B A UM I I 56 — TRV Ju R B ik 2 AN S0 2 J5 A A B R SORE AU A A
[F T iR 56— 8k n R ik 2 MLt 3R )

S TR 25— i8R TC R M TR L M iS 1 2 A> SE AN R T B ik 28 — 18k o = i id
LRI 2 A TEVE T B SRR BT IR 28 1R 0 RO X A R AR AT i e
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SZ—W%@MﬁﬁﬁWﬁ%%ﬁﬁ%@%:

Hiff e AR AECH Hoks DL bR i 204 12

s A B 0Ok BT ik ﬁﬁﬁﬁﬂﬁﬂ&%ﬁﬂhﬂ@iﬁﬁ%ﬁéﬁﬁﬁ%@%ﬁ
PR P45 -

FEAE FH T BT IR MRS i B ) AR A S, AR Bl A e i S BB B S — i
TR M2 NS AN A T BT 5 — 1B n R/ I 2 AN BRI

7R B R SR A AS ] T BT id 55— 15 VR0 R B BTk 2 N8V 0 R gD il T ik 4 9
b7 3t 2 i sl FH 55 B A 2 i 28— P52 70 22 (1) I I 22 A S 451 G ) 1l P ik 22 G b 7 97 5 J%

FEAT FH 55 B A5 20K T 28— 1815 T0 21 1 T I8 22 A4 SIS 491 20 i 1l P 3R 8 2 6 S 9 2 S A
F B SO ASE] T Ik 28— i85 T R TR 2 AN 1EVE 0 2= b T iR & i AL i

33 AR BRI EE SR 32 AT IR 1 7 1 , Forp BTl 28 — 1B VR U R BTk 2 A S B & H T B
AR L BT 25— T s R I BT A S

34 HEHEAURFE SR 32F R () 77 4, Hodh BT iR 55— v 0 3= ot P i 2% B B RE 21 i &
Sl e R EE & T X N T IR M FEAR I B 0 B & AR R H 2 B REAE , B A
[F] T Frid 28 —i8 ik n R IR 2 /M EE T R B 5 18 € BRI IR K 2 AR 2 1) kR oR
HH ) S e A AL B R S TEVE TG 3R AR E AR R R U iE R T R

35 MR PR EE R 32 il 1 5 v, e BT ik 5 — 1BV 0 % Apalette_index_idcH
palette_escape val, HHEHAFETHAE —HEuRm TR Z MEE TR A S palette_
run msb id plusli&VEIL R

36 AR 4 BRI B SR 32 AT IR 1 7 v , Forp B 28 — 1B VL U R I BT IR 24> S 4t o L 7 —
i, LS 1S 24 i B iR 28 ) EE AR S X 2 60 1 A AT F B ) 7 55 R A X S BT SOisi e 1Al )
DIk /b o

37 R AUFE R 32 AT IR 1Y )51, b ik R e (5 B & TR BT 55 — 180
RIS A H 28 B o R, P AE TR 5 — A n R iR 2 /MiEE TR A
TFHTRSE —iEkoR, PR ik — D ad.

TEAE T Frid 58 — BV 0 R LR 36 B e R TR 2 MBEE G RN TR dmit 2
AT FH 5% A ORI I 28— 1EVE T R S i T iR 4 Y DAL I

38 MR E R 3Tk 1) 7, Hoh 2 T Frid A R S ) Fr iR 28 — 18V e R
ARAAT PR AN S8 2 (8] TC Bk 38 Bk Ju R I SE A 4

39 ARIEACH] LR 3T prik i 77 7%, Hoadk— P

T8 iR 8 b AL () B ik 26— 8 VE TC R R TR 2 G RS 1 22 > SEAA 2 S5 4 P 2 —
L TL R I b ST iR 22 i b A 3

40 . KR AR B SR 37 TR 1 5 ¥4 , 2o rp B o e B (5 B & 28 =B e R R Y
ETuE , P iR g7 ikt — 0 A

W0 BT i i 55 = TE VT 3R B HR 7 IR AT S AR R A A A0 G R R A 1 4 G 5
N2 T A TR

W 6 T BT 28 DUE v 0 R 0 38 s VR E bR R /N L G A R BT R 42 G R S 97

41 YRR AR 3TRTIR B 7%, Herh iR e R s A& B =18k, Hd
A7
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WX BT BT IR 5 =381 0 2R A g TR & gm i AL i , BT IR 56 =Bk e = fe e i
PR G BriR WL is e pr B A RME 5 E

42 MRAER AR 3TRTIR B 7%, Herp iR e R s A& B =18k, Hd
YIRS i A S i

Yt BT BT 28 =1k n R i 4e s T Frid i e e ffipalet te_run_type flag
[xCJ [yC] A 1EE TG 2% 1 B AR SE A9 1O 4H

43 RPN EL R 3T Tk 1 7 v, ot — A4 -

8 FHAR T S W00 5 Fa B BH S AT HD I SRR il BT 268 —EVE L &R

44 ARYERURNELR 3201 51k, ot — D adE

2 T BT IR A AR i 1 BT IR — B2 AN R AR R ) B R IR R A

HEWTIE F T B WA A s B i) 72 B i e R IR AR AR 2 JE R &R 5 ME s &

87 I AE BT e A I HA R A 2 I P T TR A5 A P 1 5 — A AR 1) B ok B 1 T 2R 51 R 2B
FIT IR W AT A B (1) 7 I B A I M A A 22 S5 R BT AR

45 — P H T SRt AP i 2 B, pridk 56 B A4 -

220 B DU AT BRI () A7 it 4 s %

LT iR At A S AR D 2% , BTl A5 i 2 22 e B DA -

ff 78 A7 T BT 8 A i A A0S ol D R GO 5 22 G 5

il FH 8 AR ASE OB T 3R MR AT i B 2 .28 i i 7 9, P 2 T AR P A e B A
G BT IR AT B B ) B IR A G 0 2% B S L B LT DL R 25 10 BT A AR ) 25 -

FEAE FH T BT IR MR i B ) AR A S, AR Bl A e i BB B S — i
TCER I 2S5 AN A T BT 5 —1BE n R/ I 2 NG R

FEA BN SO A AN ] T BT iR 565 — W55 0 R B PR 2 AME VR G R Gt T iR 4 Y
T 37t 2 BT A FH 55 s 5 0K I i B8 — 182 70 32 (0 BT i 22 1 S48 G R Fs BT 3 28 B 97 5

FEAS FH 5% 2 A5 20ORE BT IR 55 — 1835 0 32 B ik 22 A4 S 491 S B B8 Pl 38 28 G R 7 3 2 ) A8
BRSO F T BT i 88— 8 0 R I T IR 2 /MBI TG R S TR & Jm i AL
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AT S & ECABACIFRIHYIEBIRE S 574E

[0001]  ARHTEZRF5K201551 H30H HiE ) 3 H il B & F il 2 2662/110, 3025 L
i, BT H U R A P AR L DA 51 R 7 IR AR S

BRARGUE
[0002] A B K bt B St e A 2 » EL RS R b b S AR A ik - ) CEu Al Y 3 e A R
EYSE STISEN

ERREA

[0003]  g=pHiAnRE APl HEANR T ZIaE R E S, B E TR T ER RS L)
RGN BEE (PDA) B EELE S BN PR B R D 5 2 BORE AH AL %k
FACT A B BT EAARTE O AT R AT Rk ) i 5 e R T 2R e
BB B R R F A" AR TE 2 BOCR B AR A ke B S DR B A S
KA 48 F A , 1 4 HMPEG—2 MPEG—4 . ITU-T H.263.ITU-T H.264/MPEG—4. 510884 itk
PUATBERS (AVC) W ITU-T H. 265 BUR AAFEND (HEVC) Bt 7 5 I AR i f 1% SE bR AE 3 f
FIr 53R 1 IS 7 AR o A0 0 2 3 T S it 3% A A s 248 R AT AT A e S R Gt
5 )% / B ATAE B AR S S

[0004] A Hs i 16 AR AT 75 18] (B ) TR0 A2/ Bt 1) (B v T)) il ke o 2> B A% o AL A
JFH A A B TUAR 0 T 28 T H AR, , mKe A A U e (RI, R A5t S AR A ot Fg — 35843
3 B ARATER o A5 FH OG- [R] — B R v AR R AT Bk i 7 2 285 A5 A 1) 23 1) Pl > S A P 4] 22 it
P FRD (1) 180 A A R ATE o B ) 22wt 1) 36 (PEB) U1 A v (R A AT v £ i o6 T[] —
] e B AH AR R B 2 25 R AR I 2 TR PN B3O8 T H B S5 B 7 A (1) 2 28 R A () i TR) Tt
Bl AT RR AR, H 225 B T A AR E 2 il

[0005] 7 [) B [a] F 0 72 A5 AR5 126 0 () Bk i L A ke o e 4 5040 36 7 o PR AL 1) JiR G B 5 1
D 2 18] AR 3R 22 o AR R 8 1) T2 R F 0 1 BR ) 25 28 5 AR () B 1) 32 30 ) oK G i o 1] 3664
B, B R B 18 /R & BT H 5 TR B2 18] 1) 25 57 o AR 40 ot Ay 1R e A X % B o 25000 R
Tt A BERS Bl Ry 1 3k — 20 e i, TR e AR H R AR 2 3808 6 B AR 38, AT PR AR TR AR B
B, P R A RBGHAT B AL BT BN ARSI 2 Al KRBT S P DUE A E R
B — o), HoaT AR BERS DL IR B 2 R S .

[0006] WA FH U 2 AR ASE 2 2 i - A2 B 91 G EEAR T PR 2 o RO SR 0, T B AR X 8 B A
FH I EAR R 7R AR o 25 TT 28 i LA ASE A5 FH AL 060 BT E i R ) 2R 5 B A SR 3R
TN AR T ARRG R S| LB A N 25

RAAE

(00071 A B R3S B 0 T I B ) A 2 16 6 o 28 01 R L , A8 35 T TR E AP P 28 T
o, AR R g (B, 9] Gn AL A e B 5 AL A ) 5 1) PA 2 R 6 ) T AT N B R AR
YRR DL T 2R s DX (B, 25 5 B) R AL AR 90 o 3 T IR bl i A 2 1A T (41
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n) e R B BN SR B ML 1) B X 3o P9 2 B A5 ) AT R R
i — B2 RS AR R SRR B R B R R E B B 5% H A SR BT B R 51 (61
i, RE5HE) M AR FER bR R E @O R) AR PR K EOR T RE 5 5 1Rk 3t
TR CUAR R R ARE RS T R L R b AR A TR IR TR R AR S TR
AR PR R S e JL B R TR R TN A i 2% H TR AR 51 A R AE TR s 1A 1 i A
B R AR E R EHCERSEOR PR — B 1S R A IR
[0008] NSl FR L AR 5 Wil A A AL ATERC A 1) 5 9k 5 H 458 M i B AL AR A6 it #2
el F 222 A 0 RS X G 5 ) AL B e 5 AN 28 0 R ML AR 3t 2 M P T 8 8 B AR 5 i D )
MUBE A ) 22 g I O 5 B, Herp 2 2w i R o S BB & 38— iR Rm i 2
NS BANF 5 IR TR 1 2 MEVE TR A B SO RIS A R 58— 1o
R 2 AR TTER AT 55 B A UMY 28— TR IR T R A 2 S ] A2 45 55 i A 3
B IERITT RN A R A R SO RS AN R T 28— TR T R I 2 MR TT R
LA S — R R A MRS 1) 24> e Bl AR T 58— i R I a g i) 2 koo
FORA RS2 1 AR 30 5% ) DA S dl e
[0009] 7 55— sl rh , A B ik T RS AP A HiE 1) 3 L, i A B R 2 il L DA AF
T AR (1 A7 Gk 455 5 S5 17 fik A5 X DU ) 5% , PIT i AL AT A 245 22 TG L DA, - D22 i
MU AT AT B 18 228 A EEa A% o 2 B (1) AL AR B s A B AL A 4 i T 22 TR
AR B 1) AL AR B ) 0 2 5 T RS04 2., e rp e g R o B U E R & 5 —
TEETCER I Z AL B AR T 58— TR e R I 2R T & s AR R SO RS AN R
TR IR I 2 MER TR A 55 B8 UL 55— 1R e R I 2249 s 74 H
55 BRI 5 VAU R I 2SI JE i B R SO IS AN ] T 28— 1R iR T s 1Y
ZATRIEITCE s S A S — A TC RN AR 1) 2 A S AR T 58— TR iR TR I s
22 TR IE TC 3R R RIS 22 1 C o 2 2 i A AU s e
[0010] 7 55— sl rh , A B ik e b A7 (A 45 B0 AR & I PR TH SN AT S el A4, P
ARG FEPAT I LA — B2 N A 4 M2 S B A I S 2 WA T ) 2 1 €0 A A X i L 110
MUBTEC A R 3 22 G R AU 3 42 AT FH 1 22 TR mp b X 2 i 0 AL P8 4 ke 1) 28 20 ) 1 €2 A
(SN NS L L b TR ALY TR S U S SRR S e a IV N D E A M I DN N i i i = R
R 2B ITE A BN SRR AN ] T 28— TR TR I 2 MR IR TR 2T A
55 AR UMD 26— A TT R (0 22 A SE ] s A4 55 B SR A 21— TR s RIN 2 S il 2
JEAE BRSO RS AN R T 28— A TR I 2 MER TR s RS iRk n R &g
R i) 22 A S5 B AN [R] T 55— 182 T 3R I A RS ) 22182 T 3 OR IR S 2 R C R 2 4
RIS e o
(00111 8 55— Sl rh , AR 5 W4 Gt A AL ATUEAC 30 1) 75 32k 5 T 3 73 2 B 97 A s AL A s Bk
R DA € AR 2 3 B 5 A P O € AR s WS B G 55 s 0 i B 7 9 » Lm0 ) €A
A2 2 G A ALK A B B 5 - 7 A T AL A B 1 1 8 BB A5, A R s A5 R
B H IR R AL RANE T 25— TR ICR N 2 MRE IO R AR A B R SO
R ANF 25— TEIR T R 0 22 A TETR T B G A e S B A U A P 55 AR UK B TRk
TEER I 2SI B P 28 A R T 0 5 B A A5 P 55 i A 2ORE 265 — R TT 3 (1 22 A S 1 G i ol
St At 2 e A B SO SR AN [R] T 58— TR T 3 1 2R T R G i e e i ar
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[0012]  F£ 55— sl , A 5 W fi ik T g A AR B o ) 26 B, T i e B LA 2 TG B DAAT
Tl WLE S R A7k 2% 5 S 55 BT IR At 45 8 A5 PO A0 D 25 » BT SR AL 2 % 2 22 TG L A, - W
A7t A5 a5 AL A3 R RO LR AR 20 5 5 158 P I Cou A R AL AR o B i
JR 22 G AL » e rb 20 PG B DA P R € AR 2 G 5 I A3 30 B 1) AL AT ) 45 378 4 i L LA
BEAT LA 25 AL G A 2 - 7 25 FH - R ATAICHE B 1 ) o B 245 2, L rp R e AU 545
ISSEREI A R IV D E A M VS N Eil e w2 VI N T A 2D e R U Ml N
TOREAN R 58 — 1892 0 FR K 22 MR 0 3R 9 0 2 2 S 3L 2 A P 5% I A Ok 28— i
TRTCER I 2 A S G A R G R 7 90 5 S A5 Y 55 AR O 5 — TR T s 1 2 S i
JR & Gt Ar It 2 e A R R OB ECRE AN [R] T 58— T T 3 1 2B T R G i e e Y
(DAY

[0013] "1 SC A it B 12 380 B 4 38 i I 38 A W (10— B8 22 A S 401 ) A o A e B ) L B
ik B AR B DE o A K Pl 2 B SO 3R A5 St 1fo & L

B [=115¢ BR
(00141 J&] 12 35t B R R YA 5 B o BTl R X BRI S PRI E 5 2R e IR AE
[0015] &1 272 Ut BF RTSAAT A 5 W o BTl it X BRI S A9 WL A0 20 5% 2 (AU HE T

[0016] &I 32 Ut BH AT FAAT A 5 W o BT ik YO BRI S A9 WL 5% 2 (R E )
(00171 4R Bi B A5 & A K IR BOR 1A P32 TR G iR MRS A 1) 3R i 2% H 1Y

S

[0018] &1 52 Ui AT & A K W K A A B 2 25 T AR R O B 1 A EE0 i 140 2% 51 ) S 9] P
wA.

(00191 &1 652 1 W 45 45 A= 5 B (R B3R I Al R e oK B 0 S ARl A K BB 1 1 e
R SE B & B

[0020] &I 72 Ut 1 FH T 1 AR S ) 1R T 3 1 B 7 I AR A I 3R

[0021] 3832 Ut AT & A< A B Y FH T2 T 18 S AR AL AR ) 5 AR 1 AR AL o
R SEBIRE R IR I o

[0022] [ 95 Ut AT & A< A B G FH T2 T 1 S AR AL AR 6 5 R 1 2 R AP A
R SEBIRE R I o

B A

[0023] 7<% B 7 T A S 0T FH T P 25 R0 (9, AATEA) I H2 AR o 4 8 Bl , A% BA 4
AT SR (B0, AEARE ) 10225 T U AR 0 RS I R A BT R AR RS 45 S 2
T B SCH B IE R I R RS (CABAC) IHEA o 72 4% K BH IR £ Pz gl o, 4n F SCHE V4
H R IR , AR BH I 2 AR AT 5f DA 1 € ASE =X Tt B B A ke DA e R PR AS Rk e K/ Bl A1 o A
28 52 25 FE R R o 28011 SR U0, AR R B IR 5¢ T el 2R 51 40 40 (9 i S gk 1y R e il % 51 4
H) MEIA.

[0024] 7 (404, 4nD . MarpeH.Schwarz & T.Wiegand, IEEE Trans.Cir.&Sys.Video
Tech., “H.264/AVCHLAN 48 br o 1 2 T R S0 B i B it il R 122087 4 5 200347
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ATH, B 139 iR 1) CABACIE FEH , AAAE PR (1) 55880 K (2) bR OB e 5%
A, ANAEAE BN SCHE TR Rk, 55 45 X mT 3@ 1 >R A A B TSAZR FE47 BE LI B
BT R SC s s e 2 55 B AT X — 2 Ab R A T 8 — D AR BRI 55 % it
ilEAGOEVEE NP DN PN

[0025]  #F 47 P E AR AR SRR AL T, 4R . Joshi & J . Xul¥) “w A A B (HEVC) JBf
N PERD : 27 JCTVC-S10057 Fr iR 1), 72 b %= N & 19 ,palette _index_idc K
palette escape val[JiEVEIGE L CABACSS B AR 230D H 5 28 CABAC I I SCAR 2 13 A5 1) 3L
BiEEIUE (B, palette_run msb_id plusl) 2245 . A BH F i 4 48 55 B A 20 2R 1) 18
FEIuR AR — R EAR AR SR, “& 55 A U3 E” J “& bR SeiE R 45 il
CIRSREZE 82 2 ey S Q2N ol N = 7 [

[0026]  4nASCAAS A, ARTE “P A" 1) S 400 AT 5038 RO TE “RIA 5 HAR T “PRAI 1 S 451 ]
DR AR TE “ 2" TR AR TE “IN 2" B DA JE 4 AR T 25 10] | 44 il ik 22 1 28 He e 58 4
15 OLAR AN It o 23 SR U, X “PN R RIS AR 1 S 25 18 00 5 0 “BIAEAD 287 1) 225, HOGE “PLAn
BRSNS H IR 5 WA RIS AR 275 R, X “I A7 1 S 25 108 350 I 1)
22 , A DA ) S e 50 “N R IS5

[0027]  4nASCRRAE A, “H A7 FRAATAT R AL 9 25« 25511 R Ui, “PN 257 AT R ARKILAI L BF
2 R ARART TR 2 AR AT AT 2S48 B ARG R AR (T i (5 4n , BRI ES 488 | B
N A BB EEE BRI S BE  ToR N A EE S R -

[0028] WAL RS FH, ARAE “PRA” W HRARBF 3 N 25 T #E Sh N 45 AT LU 91 2 I 2 1 ]
8885 AR R AT AR 4 (5140, Bk N 5 25040 T A2 3l 25 85 s A3 G Eds %
HFEE) .

[0029] WAL RS FH, RAE “PUMR” TR AR AN R L — B AN G 6 BT A 22 1 ]
BRI — B2 AN R AN R TR 2 A R ) — B2 AN B O BT R 2 A [
G g an , ok 7 TR 4 30 AR Bt B T AR ) A B A 5 E R BN ER B 58 0 A
KB Z A8 N T 2 NE BRI ZA 785 — B2 AN EE AT BHSEE VB R 3
P S R

[0030]  PEAEGEANAR RN, B G N I S (2 ] HAE B[R] b~ o 28 T ix el i, ©HF K
o an 5 T Je ) AR 4 YEI J FLE PR TR & M TR, HAX e T B B0 R IR A 5 A0 A0 e
T~ R G RLRE SR T, FESRALZE AR & P AL B A TAE LT BoR 28 B, TS
A BERE N AR AT N R A1) E BN A X — R B N SRS B A S E e | B2
A LU BE AR 321 5 o AT AN P S FH 2 8 2 1R S V-3 B B L » L DR A S A A B A 5 R T A
FE48 N 2S (B1an, BE&EN 25 J7 T RCEAKT

[0031] 7 AT+ 1A AR I ML B A 1 — AN S5 o, A0 S AL 2% P38 A 5 FH T B i i
(5 4, BA A 10 EE bR L TN I i s LA ) e AR et b 1) 2% B LR R — B2 AMME
FRIME , S i RS TR R AE R IR e b 10 2% B 10 2R 5IHE R Yn i U/ R S By
0 YRS AL HE B, AE — e sz b, M G A 2% ] AR S AL R RS T R s TR R &/
B GIME 4R, KA RS 28 v] N2 G bS r I 3RAS T Jr I AR, LU FH T B il el 4 31
BRI R GHE AR E TR R R A S AR P 5% H AHOC UL @i % Fiig &
.
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[0032]  Z&45Ske it , T fIR A AL A P A e DX 3l B A AR A/ N ) €% o MBI R 2% (f91)
U, WA G A 38 sl AR AT %) mT BE0D (B 40, G AT BR AR AD) P il I “ T (R LR IR EE 52 [X 35
(R AT o 18] € R ] R IE R e i X 38 (1 4, 45 7 Be) A AASUER 408 1) €6 % A% R AL 1Y)
ol (BN, %) AR A T BRI R 51, TR R I — s 2 MBS R A S 4 E
K A G R AT SRR P RME R BRI 2% H MO 281K UL, T AR il 6 5 45
B ) d R EAG RAE AE S N I BB R AT A AT IR B ) B A B —
WL MERA. AN AE— BT, MRS 3% o] N A I BRAE LARf 5 /2 5 MoK G R E
VBN BT iR e o 1) fi 2 AR A R 10— 3 o AR 2 T TR AR I B0 110 25 P 7 THT , AAT R A 3
AR AT AR FAE 0 — B2 3 B R S UE AT R, T A R 0 MR i 2 i
Xof S PR 15 2% (E B L AR A B 4 BEAT R ND o 6 3 TR B A RS R L T » R BIME SRR R €t
Hgl TR m TR N U R BRI 2k B o A i B AR B A I T AR A 0D
FREA

[0033] i i i B RS W R & & T Bf e 7 AR B N AR PRI B — B 2 AMME S Y
T HBCRACT & N2 TS 0 3 T R RS I B R v 5 — s 2 AN e 3 g
FEA (0 4n FH T ot 18] BT P L0 R R 4 A) — e - 28 SR U, i SCRE VR A A
Y 2 B RS 2% B & U m Y B AR D 2% (m AR i 48) 1T 2210 B DA PR AT I [ K ot pAy ol 44 1%
fid, DL R 7T 1 E b ) 3

[0034]  7E—sesfr) s, B TR AR A B R i A L B DL S — B2 S MU RS bk — i
15 o 254515k 156, v 20 R A PR RS (HEVC) A FH TTU-TARA 2605 5 52 24 (VCEG) K 1S0/IECiE 3]
B 5 5 4 (MPEG) FAR AT BE & & A /N (JCT-VC) JT 2 11 35 (0 AT % A s v« 58 22110
HEVCARVEE SCEF20134E4 A B E PR s S BE R (TTU) (B SRR UEAL BRI T A TF N “ITU-T H. 265,
ZYIH : AT AR 25 (AT Je 22 WA 2 Gt SR fiti——32 S A AT B0 —— i RCR A AT 12 1
(SERTES H:AUDIOVISUAL AND MULTIMEDIA SYSTEMS Infrastructure of audiovisual
services—Coding of moving video-High efficiency video coding)”.

[0035] SRy 7 HR AL BRHE S AR N A B B A AR TS, JCT-VOHKE T &k SE i BIHEVCHR 1 (B FR A
HEVC 5838 P 25 305 (SCC) FRUE) o $EFRAE “HEVC SCCHEZE2” By “WD2” (FJHEVC SCCARE [ 3 T.4F
BELRFIR TR, Joshi &J . Xulf) SCAEJCTVC-S1005 “HEVC b %8 Py 5 RS B %2 50 722” (ITU-T SG
16WP 3% ISO/IEC JTC 1/SC 29/WG 112k TAUA BRI B & A& /E /N (JCT-VO) , 2519k
2P0 R B 4, 20144F10 H17H 324 H) .

[0036]  mRHEVCHEZE SR it , 1F Jy s, J T 1R e bR 1 VRS R AT 4 e B LA A PR AL B0
(CU) B o 7B L e Sl A, 25 T U bl 1 35 B R mT 2 I B LA A/EHEVC I HE 22 11 Tt 5
G (PU) #8830 Rt , FECURSE SR B R SO R 19 BT LA B A JF Ik R ] 53 41 51 % AR iE
FTPUL SR , 1K 26 58 T-HEVC I S48 A 24 40, 200 SR BRI 1) 4 S A B i R 1) 28 T 1 B A 1
PEID A, RN , X e 4 AR AT 28 1 FH DAk ST A e I B0 R T R 1 R B8/ bRt 1 36
Iy TAEAEXEAFOL T, F T IR AR RS ) B 0 m] 07 T B R T Bl B 2 AR T T AR X
15

[0037]  7E— sz gi b, R o b AT H— Bk 22 ANCU L PUBSER 98 (AT AT X 35, (461 61, B3040 F A A
B T 28k, AR T HE (e n] DL R AR < A RTCUA I B 2 BR RAE , o 4
X IR 5 5 SE A, CURECHE 4 X 38 o 5 R A 11 R /IS B e 7 5 AR ATE G L) 2% 2 555 38 AR AT
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fRAD S o nTAE AR ARCU (9 dn, b7 & /80A J7 B 22 B CU) A 1 R € i 1) K/ I/ Bloa ik
L VR R BT A VR RS T B ) KN B/ BT IS AR AR R O 2 T I AR
Gt CUT G RAE X TCUH IR — G R AL E b (B, palette flagifescape flag)
AIE e R LA G BB R T T U E R R o A S B bR 1 2% B RS R
{8, 53 CUF IS B B R B G5 RIE 52 H MBI A (iR 2 51 6 F 1 G
FEAFAER IBEAR RAE, FPR R 9| W/ A R R g Rl (MTRe L@ B0 Tk
STULH T CUR 48 8 = A0 B AR K IETEAR (4, palette flagiiescape flag) .iX 4k
G EZPARAE R G R o AT AT AT A 5 0D 7 vk (B dn, [ 52 K FE 1R, — o B8 4%) ok
BRI H A 2 AR — s, ARSI 1 — B2 AN AR TR B iipalette flagik
escape flaglIfEbR o 78 H &S, AR ST ik (1) — B 2 FhEOR AT A H 9l tipalette
flagifescape flaglJiEpR.

[0038]  MRAG A4 B rp ) A AR m] A FH 7K P S 8 kO B B A O AT A 3R (B,
FAHE) « ZSBIR A, AT G i 2% P I8 A FH AP M 0 F 4 VA b 2R 5 e A i R
S ) 2 P g ol — 4ERE 51 o [ RE AT RS 28 v] 5 F AT YE M F 0k 25 8 T R 2R 5
[y o BRI I, A B R S T R AR TR E S R 7 RS Y 1T & PR RS B FE AR Z T AR AR B
TR BRACF M LA 333 (B0 a0, B B M) AT AR E R . BB SEIRL
T A B A IR 118 JH B ST A e P ke R T R A PR AT R PR AR

[0039] &I 14156 BH m ) F A J BH B 45 R 1) S R AR IR RS 22 45 LO AT HE I o AR ST i fee A, R
T DI PERS 287 — A2 SR N G b 28 S LA A 28 PR 3 o FEAS B A, RO “RRAI IR0 B
“BERL” — R 0T FE LA 2 i B AT AR o AT IR 2R 48 1 O AR A0 G D 7 20 S MRAT g i 28 3058
7N ] 28 0 B DA ARAT R AR A B R S 110 5 P S48 %) FH T 26 T R € R AL TR R %l
(151 401, CABAC) 1) 28 B 11 S A3 o 5 451 5K 156, AR A0 44 0 8 20 B AR AT 2 30 1 28 T 5 DA i FH 25
T AR ) R A B A 3 T 1 0 1) 3 L 3 5 12 AL R A B 1) 4% e B, 451 MHEVC 1AL v )
CUBSPU o 58 TV € bR 119 B ASS 2wl 8 A% Aot ) ot e B ] 198 R A Bt Py 3300 44 =2 )
BERD AR, 491 n EH HEVC AR E T 7 1) 25 P i e

[0040]  dnP 1+ AT R, AT RS R 10 i 2E B 12 K H I Hh L B 14 Y2 B 127 4
SRt AT o DR b, Y525 B 1 2 W] Bl R VE LA G A 2 B R AT S A % 2% o H (1 b2 B 14 1T i
1 EH Y5 B L2 BT 7= A I 28 G R AT I o« DRI UL, AR R s B 1A R ol R 1 A0 e A 2 T el R
AR & RS B 12 K B B2 B 140 AT PR A 2 B sl AT B A 1 2% O S 491

[0041]  JEAEE 12 HiH 3 B 1A EAFE 2 EE, A8 6 08N Bahi H3
B VECH (BN, 1B tEENL PGS LT A G0 BB Y B AR B R I T L
HLAE AN B 38 B B AR IR R U s 2 1 & L 23T B L (in—carcomputer) 5%
HAEPE .

[0042]  H (1) Hhs B 14 7] 2 H 15 18 16 2% B 1 28200 & Gm i A AL I - 5 18 16 i (L G RE 0%
W 2 gu RS LT A VR 25 B 1282 20 1) B M b 25 B 1410 — 5k 2 AR B EE B 78— A1)
o, {530 16 AT G5 5 T 1 268 % SR HKs 48 Jm R AL AT SO T 32 1 S 3 B A s S 1 A —
B AN G IR 7R S A, Y2 12 mT AR 91 G T 2 8 A B U0 38 15 A v SR TR 1) 2 G
WA AL , ] Ke 22 ) M A A 5 31 B 2% 8 14, — B 2 AMEE A T L5 04
T/ B BRI A5 AR, B an S A (RF) A0 55— 55 22 AN R B 2« — B2 AN T8 A B4 mT T o
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ST ALK X 28 (0 G RSk kA ) sk ] i 2 BRI 4 (481, ERL R ) 80888 7 o — B2 A T A 4
PRAT L5 i p A Akt B RE YRS B 128 H (X3 B 140038 A5 1 e e
[0043] £ 55— SEA 538 16 7] 0055 A7 if b P58 B 1 2P 77 A2 1) 22 A R AU ALK B 14 17 fi 45
ARSI, H A RE B 14T (191 40) 28 b B 453 A7 H R A7 BT A7 FDUAT it A o A7 A
AL 22 A A ) H s A7 A A, B A0 6 64 \DVD . CD-ROM . IR 3 A7 fifh 5 » 5] T 47
ik 20 2 B WL ATACHRE 1 L B 5 i M B A AR

[0044] 8 S — S, 5308 16 7] 055 A7 iff b 5 B 1277 A2 (10 22 G B LA K50 3 1) S AP Bl 55
Ry R A o AR S T, H R R T4 R e A AR T T A B T
SRR 55 2% B € r 1A B AR 1) 22 G B I 030 o SCAPH P 55 4 T DN E S A7 22 G S AL
P HRs 22 G A DS A 1) 1R 3t 2 B 14 R SR 1) I 55 8 o SISO Al 55 s B 5 X
TUIRSS#% (B, FTWs) SCARARE L (FTP) AR 25 25 W 25 Bt 2 47 fi (NAS) 2% B % A i
HORAN A .

[0045]  H 33 B 14 0] 28 ph b a5 (B0, DRRS X HE0) SR A7 BN e 2 B AL A0 30
Bl ) LIS A T 58 & T AR B T SO R S5 3 B R e g A AL SO 1) e 215
& (N, Wi-FiiE4e) A 48 (Bt , DSL H 48 A Hi 8 I 25 55) , B B2 & - 22 A AL
PR WS R 55 2 1) R T i A i A i R SO B B I AL

[0046] A E 1212 H A2 B 14 7] 2 BC B AT & A B AT 2k 1 R Gt 10 3 A S a3
iy (%41, CABAC) o SR TH , A i BH I 5 T 3 A 1 136 5 BRCABACHT BAR AN BR T~ 5 £ i FH B st
SE o TR B R 3E FH T (B ) 4 ehy DR X S35 22 i 22 S I A (51l s e el 0L 39 A
MU 2 AN S U A R MR AUR ) AR A T A i - Bl A o AR L fr 4L
PRASCHE ¥ G i) A7 s Bl A7t B L P MBSO (10 A ), B e o P o o — e s ol e, R
PR 22 48 10 R] 20 e B DA SCfF 0 ) B30 ) AL S AT S35 4] dan AL A0 A% B s LA 4
JBC AU 8 I/ BT T P 2 o

(00471 P 1Ap Bl B AR 1 i) 28 45 10 S 9] 5 ELAS I B ) B0 w3 ) AR 6 55 G )
BB SRS B TA) AR AR R AR MR PR e (9 40, AL AR G A BRR A3 A ) o A2 L
ST, AN X 8 30 AR i ) A S Ak 2 B ALL AR R I o AL 2 2 T T G A A
¥ PR Bl A7t Bt A » B/ BT AL e B P M AT fik oA 2 Bl S e Atie « A2V 22 5K
e 5 AR AN T A5 5L OO B30 i 5% 1) 47 i 2% S/ BN Ak s A 2R LR AL 00 1) 36 R 3A
GEIEVS TR

[0048] £ I 1R SE 5] o, Uik B 1 260, 35 AL AT 1 8 AL A0 ) 2% 20 L2 fif Hh %% 11 22,0 £F — 2512
fleb i 2 1 2200 605 R 4% / R 2% OR B TR 4%) B/ BRI 4% MBI 18 v 055 451l
SABNLI VLA S22 B 547 50 w0 B 47l B2 A0 DU A3 08 1 AR 5 2« P L WAL ARE P 2 i A3
B A AR B AL N2 11 K/ B T 7 AR AR A 1) T S T R 4 » BRI
PaE X EERIEI A5

(00491 L AW 4 i 5% 20 7T Gt A5 >K H AR ATTE 1 S B MRATE s o 7 — LE s il by, Y52 B 1222 e i
HH 4% 1 220 2 G A AL B A ELFR A S 1) H A b 38 B 14 A8 L e S vy, 22 G i ALK 3 3
A T AR BAR B AR 5545 b LLOE A3 B AR 5 A7 B T A / Bk o
(00501 eI L SE . H IR 3 B 14855 4 A% 11 28 AL 5 28 30 S i 7R A B3 2. £
SR B N 1280 RIS K/ m A R S o e A\ 1 28 T R T 1645 A
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DA AT o B 28 B 32 0] 5 H i b2 B 1482 p ek 7 B 138 B 144858 — Bk i, B 28
H32W IR A MRS o R3S B 320 A RPN S B 9 W A BoR g8 (LCD)
TEIRE EVLIR I % (OLED) B a%, oA — A SR 3E E

[0051] Ak BHIE vl FE AR g i 25 200K Fo e (5 B “HME 5 KX 8RS B i — 3%
B0 , ARG A8 30 o RAE “FAE 5 K187 B R AT R AR B FR AR T A0S 2 15 46 A A5 4
[V G 2 B/ B B B A5 o 38 {3 0T ST M B S R AR o B AR HE , BT B — B
V) %5 PS5 1110 & A2 LG 38, 9 P 388 45 T 75 G AN () A B8 v T R DA dm R 7 A7 s 21T S HL
AT AT R AR A, BT IR BV G R Bl IS 1T R ARG B AR AT 0 T L Gk 2 5 AT AR B (] i3k
ITREER DAt R SRR 25 30 R B AR AR “Hai” HE a5 8 (E45 B 2SR 0 S B4z
SN R AR ORI EAT A 2 S T S — I [A) AR A 2R

[0052]  MRAZmis 2520 S AR AR D45 30 % H 1 STt ol 2 P& 1 v 6 AT — 35, 9 dn— 5%
ZANAL IR A B A 5 AR (DSP) & AR A % (ASTC) (I vl 4wfZ 1 TRE 5] (FPGA) &
BB 4 A B AT AR 2H G o Gn SRR ot DL SR SE TR A, TS 4 2% B T T3 AR 48 4
1P T A& I AR B PR SN T S AP AR, HLnT A B — B2 AN b PR AR A R AT Pl
RIE A CAPAT AR AR Al R A (AR A R 5 A A 55) R RIMT
—H RN —E A IS AR D 35 20 AR AR 2 30 [ — 3 A T — B2
o ag BT 28 L SR i 28 SR RS 2% P I AT — 35 vl FE X B 2% B R SR O A & S gm i 28 / ffhD
B (Y fAAD 2% (CODEC) ) A4 -

[0053]  f7E—sesfi) s, WEAT G i 5 20 S MR AT A AL 25 30AR 5 491 I ST i 42 2% [PTHEV CAR #E L
FEHEVCHR A o 48 318 IR0 s i s E #5417 JE ARHEVCHRE 2 4h, IEFF 255 S HE T
HEVCH ] {i 45 A0 AT PR « 22 40 B AR AT PR S SDIFS Y FE o A4 , A $E A 35 1 1R C0 bR 1) PR A A
2 (il , s o B A A R) A T3 REHEVCARUE o 28— Se Sz 45 i, 2% 2 B b 3o 2 T 6
AR ) VR T 3R B AR AT 3 FH T2 IC B DR 8 H U PR RS bR AE SR AR () S i 2% S RS 2
DRI, TS24 B H B T i - HEVC S 15 2% Hh i 3665 526 (CU) sl HTI 5 e (PU) 1) 365
P 32 3 €0 A ) PR A A ) 7

[0054]  YEHEVC K& & MM BEAG Am o o, AR A0 2138 5 B 46 — RN v o B i T i R4
“Wi” o A AT LS = AN EEASRE B, AR 78 SL Seo M2 Sero SLN BH FEREAS ) — 4ERE 51 (R, £R) o Scp
NCbRE FEREA 4L 51 o Ser NCr R FEREAR) —YERE 51 B FEREARLE A SO IE ] P RRAE “E8
FE7 AR AR ENEOL T, B R al ey, HoaT (B B BEAE AR S

[0055] Sy AR ] A GRtid R , LA G i 2% 20 7] 7= A= BERD B4 1Y BT (CTU) I 4E & .CTU
HH ) AR — 3 AT O B FERE AR I B R R R e | 8 AR A 1) AN R R AR TR, B FH DA B i
VERD I 5L B F AR A T AT 128 000 1) 3590 465 ) o LD A R b w] R R S N X N, CTUSE W] 4 Bk A
BT B B KRS B IE” (LCU) SHEVCHICTUR] |2 KB T 191 L1H . 264/ AVOR) & bR v
(1) 728 BRI, CTUA W PR T4 i R/ LT & — 5 2 AN RIS BT (CU) o« U AT & 7E 6
ARG S 7 ) BB B ANCTU & RS T R vl B3 V) Fds sk 2 U s - U1 3 9 V) A dse
LA RS IR T U R G BB R T R EE S W U R s v 8 U0 v (i & 0D
CTU.

[0056] A< BH A fi B RS “HAI R G B “RRAIER” B “H” DL — B 2 MR AR I T
ST AEA IR T IR — B 22 AN B ) R A 3R AT PR AL 0 1 v 45 1 o AT B G S R Y S 4 2 R ] L
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CTU.CU.PUZZH BT (TU) 3R TR X 5555 A — Lo 5 T, PURR IR 7T 45 2 e sl 7 B
43 X B IR B 4
[0057] N7 AR & BERGCTU, MAT 4 5 45 20 AT 6 CTUPK] 12 b 254 B s U= B B AT D 43+ 4 431
DK PR R 7R e Rl 23 B RS He , BR] I iy 42 “UR RS A B B 507 o R R g REAS AN X N . CU [
B T B B AR I R Bl % £ FE R AR I A AN X B B R, BT IR B B B FERE AR P A1)
COREARE B Je CriEARFEF , DL K UL ERD BT I B A5 B 1R R AR 1R 18V 25 0 o IS 4 5 2 20 7]
W CUR BEND B 43 B B — B 22 AN Tl I B o TR0 m g 2 FH AR 5] T A AR AR R A6 0% (RR, TE 5 T
BEARIE S TE) B CUR PN B e (PU) ] P (1) B B AR AR 1A O, B8 ) B FERE AR R R A
o LTI R K FE A Ko SN R A A A7 T 14D 35 485 40 o AR AT G i) 2% 20 W] 46 CUTH A —PU
(17 B T e L CO T I B K Cr T ke 77 A= o 14 B e, ) 1 Code B SR 4 Cr e
[0058]  HfL il st AL 5% 20 ] {85 F ot Ay 01000 s ot ) 000 5 A 7= A= PU RS 0 4 3 o 2t SR R 450 4 L
A5 20/ FHMT P P00 = A PURKT FUIIPAE SR, T84 MR AT G R 25 20 0] 56 T~ S5 PUAH DGR 1 1 () &2 A
F AR A 1717 7 A PURK) T 1 e
[0059] Lyt SR AR A 2 i 7 205 FH ot [|) F50000 A 7= A= PURKT DU 14 e, 04 MRS 4 0 2 20 1] 2 T
Bk S5 PUAH SCIRI B Fr A — B 2 AN B R I 2 ARG R 2 5K 7= A2 PUT) Ti0 P B o 400400 2 ) 2% 20
AT A P B i) O B X ] FR0I DA 7= A2 PURR SR04 A4 s A 85 2048 FH 8L 1) F3L 00K 7 AE PU
() T BB, PURT B A B — iz B[] & (MV) o 4 P50 4w A 25 20458 FH X ) 3300 5K 7= A= PUR) 13
DA B, PURT B A ANV
[0060]  E KI5 4 AL 2% 2077 A CURR) — B8, 22 ASPURK RN B (451 4, F50000 1k B 2 e L F0 4 C b
B R TR Crk) 2 J5 , WA 2 A 2% 20 1] 77 AE CURK) Bk A Bl . CUR Bk A Bl b i A — REA W] 758
CURIPU Tl 4 Bk o (1) B A% 5 U B A B rb 1R 0 DA AR S T ) 22 St o 28 451K it , A0 A0T 2 )
A5 200] 7= AR CURY BH BEFR AR B o CURR) BR B Ak R B e (1) B — R AR 8 7~ CURY) Tl 14 B 55 e ) —
P IR FEERE AR 5 CUR Ji iy B 58 3 B e v 56 97 AR AR 2 (D PR 22 5 o S A0 » A AT G L) 2% 20 7]
F=HE T CUR ChBk AR B . CURY ChBR AR R rb (1) B — A AS R $8 7R CURK T P4 Chdie A 1) — 35 H 19
ChA¥ A 55 CUM iR 4B Co BERGHR [ 0 IR AR 2 ] 1) 22 57t o A 2 i 4 20348 1] 7= A= - CURY Cr
W A CURI Crak & B () 5 — REAS AT H5 7R CURR TP Cr e o i) — 35 dh i CrBE AR 5 CURY J5
BCr R HL b (1) 55 REFE AR 2 (A 22 57
[0061]  gbAb, WEAI 2 i 4 20 0] {5 FH DU 43 A% 43 EIHE CUR AR AR B (191, BH FE i AR L Ch iR AR
B e Crik 4B 43 e — 81 %2 N A8 b (4, B AR 4B L ChAR i % Cr A i) o AR b
AT AN AR R AR 3 R AR B HE TR B . CUR AR 4 B T (TU) BT B BERE AR IR AR e i | €8 PR A
RPN R AE e B, Je F DA AR 4 BRORE AR G35 AT AR 4 (R IE 2 S5 44 o DRt , CUR A —TU BT 5 B
A ChAR e B [ Cr R 8 He FH DG B 5 TUAH S I 1) B 5 7% 6 b ] SAp CUI) B B2 Bk AR B 1) 7
B, ChAS B ] N CURI Chik A B ) F-BR . Cr A8 e B i CURI Crik X B i) 18
[0062] WA 2w D545 20 1] 44 — B 2 AN AR 4 B F T A8 e B DL P2 AR TUR ZR i . K& mT A8
e ZHH) LR D A BB AR R, AR S48 20 Pk — B 2 AN AR B T
TUR A B AR $a e DA = AR TURY B B R A G A 25 20 A — B 2 A8 486 3 FH T TUI Ch AR
e DAL= A TU) Cb R B  ARA G b5 25 20 IR — B 2 A28 4 N AT TUR Cr AR 4 FR L= AE TU
[ICr 2.
[0063]  7F 774 Z ¥ (6t , BH B 2%k .Cb REPhBiCr R 2 5 , MU tE 2420 1] &
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TP R AL I H FR AR AR e /A AT A LA AT B R FH DA R AR e R 500 B 1
i, M SR — 20 IR 4a I 2 o FEAR A G 25 20 B A0 R AR 2 I , PRI 2 5 4 20 7] 495 4 L)
fRn& BN A KA TEVE IO R 2501 U, ML 9 A 2% 20 7] X 45 7~ 48 B A0 AR H SR 4011
R CR AT BN SCH & B 3k I SR D (CABAC) »

[0064]  FLCABACSK 15t , /B SE A5, WA 4t L) 2% 20 J A A0 AF L) 2% 30 1T I 138 ME 23 A TRY (b 4
B BRSO RY) DA T bR SO S AR A 0 A DS ) A4 5 b AT BN 28 R 3, R S
B (Ctx) AN T EFEZANAR BN 0P —F R LI 8ER, i Lo —
] TR B MR AR o BRI U, A () R R TR 0l A X R — R SR E S R G A B AR AL
THERZ E MR AR B T R IR AR 2 0 TR DA S BT gk ] ) e R R DA 2%
Rt AT o] VR A PRRAS LR IR A5 15 DA GE 35 o B — 47 e IR A AT 6 37 45 2 v g
PEAE o X 8 T HBE 2R A5 2R 11 BEBT 1 — RS mT R T 24 i b ) (451 4n, 24 w0 & BRR ) — gk
1) RO o DR, A ABE TR fy 3 36 M 52 e A 48 3R 0 — B SR A RL AR 2, TR A B iR A8 22 /05
fam bR B 4 e R ER o ST R B R SCRRRD I AR T IE MR AE B R SCE IE M
BN

[0065] [, #0400 G 2% 20 ] 4 FME 2R AR TR H bR AF 5 BEAT Gt o [F) A 3, A0S0 A AL 253 30
RIS AR AR A AT HARRT 5 o A — S5 00T, A g b 25 20 T (8 F bR SCEE N S S
Ak N SCH 3 N AL AR PGB R JO R 2SR, A m D R 20 AT @ I e B R
SCERAE LIRS — e — b il AT B A MRS B R B bR SRR Sk gk AT bR SO X
Eb SR U, %o T e 3k i), AR AT G A 35 20 T E ok 2 120 k1 P R 0k B A B R B A
Tk R T O B A AT 55 B PRAL o £E X S, AW G B 255 20 AT A5 FH ] 7 A8 23R AR 2R SRt —
BT 55 B VR A o A AR U, 8 55 BE PRAD ) RIS R ST R .

[0066] AT 24 i 2 20 0] i H /B0 46 28 J08 2 B0 140 15925 G 28 I N2 38 o 182 Y30 ] B 25 R 28 495 G
(R FEVE TG ER o TR 3 AT A 25 TR il 2 B I8 S RH DR IR B4R 1 3 s B S 16 P 81 o S i T
FEM 25 5 2 (NAL) BTG 7 51 NAL B 76 R 1) 4 — 35 B0 B NAL B TR Sk, B3 IR G715 7
G R A% (RBSP) o NAL LI AR Sk AT L & 48 7ZsNAL B G R ARG I 5V 0 3R o Il NAL F2 6 1)
NAL S0 H5 Sk $8 %€ FINAL ER 6 R A RS $E/RNAL S G K R Y G RBSP R A & A 3 2% T-NALEL T N Y
BHEH N T REVE S A BB L RBSPAEL B A

[0067]  AN[F]ZRAYFINAL B G o] $5 2E AN R SR AL RBSP o 25 711K 3, 58 — R AU [FINAL B o ]
B Fr ZH4E (PPS) IRBSP, 25— 28T (NAL BA G ] 35 2 28 PERD 1) A IRBSP , 55 = 2571 [INAL
U Rl E BN AR50 AE B (SET) URBSP, 5555 o S5 2R MU A S0 O RBSP (415 24048 I SET
HUR AIRBSPAEXT) FINAL B T ] 4 ARAEARA 12665 2 (VCL) NAL L TT

[0068] LA fiF ) 2 30 AT H2 U AR AT 2 D 2% 20 77 A2 PRI AL I o e, WA A A 28 30°RT 0 41 7
Tt AT AR D 1BV 0 2 AT D 25 30 1) 22 /D343 3 F MAL IR RIS B VA T R i
SRR IR B o B S AT 3 (04 3ok A2 P KA b 5 E AWA90 4 A 88 20 PR A T 1) 3o 2 B30 28451k
Wi, MR AR A 2 30 7] fd FHPURKIMV A 5 24 B CURK 22 it 18] T30 PU AR TR B o [ RE b , F0 45 A
2830 7] 772 AL 24 BT CURI PUR 2 T Y TIMIER o 55 41 , WA A AL 2% 30 1T X 5 24 i CU) TUAH S IBE
()75 3 R BT [ Al o AUATUA NS 2% 30 R X6 A8 3 R B AT I AR He , L 2 5 24 /T CURY
TUH R BRI AR 4 B o A0S0 AR 25 30 R a3k 24 FiT CUKT PU R FLI 4 B P A A I 21 A\ 24 Hif CU
R0 TU R 22 6 b P Jsz 84 % e 20 48t BT 30 7 14D 6k I B 4% R 2 228 24 i CUPR) iR i e o @ ot o 7 1)
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Jr R —CUR) BRASE , ML b 2 30 ] 21 A ] s

[0069]  7E— LS, FH A5 2 i 2% 20 S AW AT At b5 25 30 AT 28 i B DA AT 58 T pl 1) 1%
B o 25451 SR 1, A5 J5E T TR Ca AR R A A 2 D 2 20 S A AT A 6 248 30 R B 1 1 1 AR 1%
TN TR 5 X8 (11, 45 7€ ) BB (1) 0 R B SR AE I 3R, T AN 2 AT B SO Hl
S PR T A O 000 s [E) o 000 P A 52 AR o DA U 7 2, AMATT IR B 25 T 0 4 iy R AR R A ) — B
2 H R GIHE AT RS, T AN 20 A AT A 1 4 AT B SEBR AR R AR B R = AT A,
H TR R 5B AR A Gk o B T RO 4R U R R AR %% H

[0070] 24 U5t , AL A9 9 ) 2% 20 W] 38 i Ay i FH - B ) I i s 7 T AR TR I 26 B DLER
IR AR R BE SO T B R S AR R AR R AE -5 T EUASORE DR 1) 28 5 MELEAT S A T X AL AT
BRI Pt AT G i o R A AL 25 30 0] M2 g b 57 i 3R A5 FH T e iy i € i, DL i1 2511
R GME RIS ZE 30 ] A R R I R 5HE S A AR 2% B ILEC DL B @ SR R AE . 7E
A 91G = AR R 2 5 ME AN UT B H 1 %6 B i AT R S ME R L, B TR TR
MR RERS ) H 1 AU AR IS 28 30 P ¥ IX —E R IR A AR B 5 &

[0071] 4 SCRE VEAN LA IA , F5E T I CAR 1 B AL (1) 25 AR A AR R « X6 T AR5 B AL () AR A s
(P25 e B, WA i 4 20 ] T A0 2 2 iy R A 1) s 32 G S AR ) T B - 23 4 SR 50, R AR
AT 8 22 0 BRI 4 HTCUR 2 22 K/ B AR I BUAME 2 {8 - P g B 25 20 1] 1 S 1
AR IR R ZINFA T A R 53 BIARAT A5 45 30 0 73 A1 AR AR 2 i 45 20 AT AR H8 45 22 F 4 {7 X0 45 78 Bk
R R AE AT b X TR T A b g — 18 &, M ga g 45 20 7] (S 5 K IL KB
B WS B AR R R R 2% B R 5HE . iSRG R EH AR S TR ERF (B, ANfFETE
B 22 RS B R e R R E R ARG E) I A TR R E= e N RHR R AR
P T R AR I BEAD , A dm A 28 20 7] Zw i H RS 5 KIZE R UL H TR BB RN &R 5
B o 72— LSz fgil o, AN g b5 25 2038 1] Z i Je S 5 ROE A T 45 @ b % AR R 101
FE EHEEIRA) 225k 0, PR AS 38 30 7] 28 it B DAL T2k FL B2 & (91 i, MSE, SAD
Je HRAEE) e (g R R R VLECE A H e oy B k46 H -

[0072]  — H 4 2t WA S b5 25 20 S 5 KI5 B 22 m A AL 38, ARAT A 6 28 30 A 1 4
Fe T WAL et B 25 20220 (1) 45 S50 2 TR EA b o RARUAGR RS 28 30 M B8 1 5 48 e b B R AL
BRI P U 20 i &R S ME B S 2 AR 2 B, LB @ 25 @ UG 2= 7E — 2L 15 0
MRS 25 30 7] 1 8 28 A AR IR RS R R R ik AR & BN, i@k 7 e R R A IR B
DAFH T30 AR 2 10 2 5 BT 28 T AR 30D o 7R AL AR S 2 30 0l 48 T b 1R R ke (1) 36k HY
BRGNS 2F 30 T FUl & T2 @ eh i AR = R R (BUH & EALAR
A o AATAAND 25 30 AT T8 I KA AR 2R A Bt i 2000 B i ok B Hod i A AR &= (BH 4
EAUIRAS) T iR 2 AR RS, DU A T & T R RS R R AT A5 R
[0073] it b SCRBRIA , 76 5L etk BEASAh , ER T B S R S Mm% H A —
% H A RoRn B s EE R (B, £ 51 nYChbCr JRGB . YUV . CMYK B8 H: e % 1) 2182 25 1]
) 5 B AR B B T AR SR ) 00N A B4 e ¢ B AR IR R AR o AR HE R AE SCAEJCTVC -
Q0094 (Wei Pu%E A, “AHG10: F T 3& FRExt6. OF 1A € B 1% AT ) 8 14K 1 (Suggested
Software for Palette Coding based on RExt6.0)” JCTVC-Q0094, FE ¥ F A4S PE V.17,
20144F3 H27TH 21201444 HAH) F i , P8 R vl A & AT AF U b & 5100 26 B - T
A VR o A mT A 5 oR 1 2 i e P R Co pROB X B S (B ik | LB 8 @A A T B 2%
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H o T PR I R b B — 2% H Ak B fEERR LLAR 7R 2% H 2 75 45 2 1 2124 /i i ¢
W CH TR = L3 7) o BEAROPR A — 38 1) R C AR S0 1) 8o 573 b 2 ) € mT /B 2 W ok P
B RRME A B (B0, 2 IR IS 5 AR 08 2% B 4180 3B W] AME 5 A& 2k H I

HH .
[0074] 42y 55—, A B A e, I E R AT 08 B o R 0 BB 2R 5 2 5 1Y)
o P R o B AR T AP VR DA A IR TN AT B 22 fi 2 2 4 ) BRAE A o R i P i g —

K EAEA (B — AN FE & (N, B REEAE) AN R4 & (1, S €6 BEAED B =A>
Ry ' (I, RGBLYUVES) o SC AT & MRS Il ik 2% B nT 76 T 21 3R vh o 28R U, IE 31 R
AT HOIALE 24 A7 R SRR CUH Y TR ek 2% B o ik P ) & v AT S S 5 R0k
PAFR 7R H1 2 () WK £ 2% B 75 FH T 2400 A i b o 7 — e sl P AR B RS AT T e 4
R AR T o 28 5K, BT 48 OB FE 2L EF A AT Y (Exp—Golomb code) SRXTIHFFEK
FEAE AT 130

[0075]  FEARKBAH KRB — G H 8 EFEAR R BT A G 7 S 1E . SR8, 48 K B
(A 38 T B — B R 20 B 0 S A € A/ BSR4 H - 9 B AR /K
MR VR AL EE e b (K REAS AR, 49 T R B R O e Al E L e
BT K, AR AT &6 2 BN il 25 B (U W %68 A1 Hedh 47 12600 1 1 € A T30
[19) Boxt 4T PR L —VE H B E MG 5 Ak HT 2% B - Rl S MRS 25 vT 156 28 Yl
FOH AR A H % H B SR ] F 7R B A i s AR k.

[0076]  4n b SCHr 51 B JCTVC-Q0094 /iy S5 v BT £ HA 1T, 56 FH 1A B AR 1 A f e o (1) g —
FEAT] & T =AM i —35, 40 S SCRT AR -

[0077] @i FEMLBEA R, BEAME H RAE I Bk B S 2R G, BXHT B
HEks &, Hifith HE 5 KEL 2R FEAE . TR R T HiR Gk B HES
Rk RER TR IREREE AR ERSEE R,

[0078]  @CopyAboveli =X, GE# FRIECopyFromTop izl o FE UL A A, WAL T HE A B B
AT REAS IE B 7 FIREAR R S M mr AR AR R Rtk 2% B R 51 e szl , 5t F B 7 & il
B, A B B n] 2 8% B DI 1S b5 I REAR SERR _E AR A i I RE AR .

[0079]  @{EMHZ GEMEFRAE R 510 o 7E AR rh , B A dth 5 5 R i R e b4 H % 51
1A

[0080]  GnASCHT IR , W EMR 2% H R 51 nT AR AE R bR R 5 BRI AR R 511X 2 ARAE 1]
A A FH DR A R BB AR - 46, R SCE R R , AR R 5 T B — B A
FH IR 1) R B0 BB - 25 91 SR i, TR B R 51 i A 5E R 1 B — R B0 7 & (f)
W1, RGBEHE IR 41 €8 i YUV 1RV 73 5, BRI SRABIEE) FHOCER I B — AH SR IR 1) 8 R B [
B 75 59— SE il d, WA R 51 n] B 2 /N AH QB B B0 A  7E — 2B L T, T
B €W AT A SR o) B AR AT AT R AG  [RI L, “ERAE” KK B AT 4R L= A &R
EHIAE M BB EER A5 & .

(00811  Ji A 4B WT HE 7~ A5 FE AR ] 1) 1R € A 1P el A 2 i3 0 ) 1R EE A R BT R T RE - 28451 R0t
e FAERE, MATE AL 2% (5, ML 24 1 2 20 B M AT AR A5 22 30) 7T % R 5B e F8 7 FA IR
b A A ) 2% S HLAS PR (bR 2R 53T 1R A 1) 22 N 48 i R A (1) S R 3R AT 1R A
K T-CopyAbove iz, , LA BERG 38 v X U AT FEAME I &R 5HME 5 07 fHABFEA ) & SE AH )
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(ot & A0 T BT FE AR 7 R A Y T fE B 2 BE00) (48 7R AR TR N B 7
FHABRE A i 2R 5IME I 2 N % 82 5 R AR Y I AR R AT BRAD o IR, 78 _ IR S5 b, 1 EAi
Z AR RE 2 ¥e B A A R 0 T EARE AR B b 5 A AR AR 5 il (1) 2 S B R E

[0082] K|tk , A2 5 5 e A a8 58 JB T M RIS JE R AR 3 E A — 2B 0L T,
FAE 5 kiR SIE R FRAE v] 5 9 FE K B B AD AR L o 72 1 T U6 B B H B9 0 sz el b, e oz F
AR A B ) 2R 51 i e SR i R SME R F 8 0 0h0,2,2,2,2, 5. 8 —Z SHEX BT
SRR P AR AR AR o 72 I SE G, FRAT B A s ] A AR 0 28 R AR (i, “27 1) 38— 1
B R GHME) AT IR AEXS 200 R SHE AT B 2 G, MU BERD 3% n) %) 3 i FE R AT R0,
FIT I8 W7 F2 48 7R = AN JE SR FE A B KA AH F 19 2 1 1 R 2R 51 E . DR AL T X 7R A
CopyAbove i zUx & 51 #EAT B0 2 Jg % PO AN R b & 51 I AR BEA T D vl F5 7 : MM TS
P REAAL B 5 B AT s B e 2 S A B HLE I EAN R 5

[0083]  {sfi F I €A, ML A0 G G 285 20 S / BCAR AR A B 2% 30 1] 48 T B DK R AR | e (il a0
BB T H) B R S, b R SO S i B — B 2 AN R AR % B IR 5HE & AE
— LS ) — B AN IR AR AR R MU SR 0 48 20 1] 42 0 B DAY 2R 51 Bt AT i 4 G LA
JE4E % 515 lth , U ARAD 48 30 1] 42 i B DA & gt 2% 51 gk AT A ag LU 7= A= = 51 e,
PRATARRG 2% 30 7] MBI IR 2% 51 B = A FE A B (19 a1, b 4 A 25 20 G S ) R AT ES 4l ) & 28481
KUk, FE TR B B R RS T T R4 S5 R R 4 R 51 B A — Lo S v, A S i 45 20 A
VLSS 2230 7] 22 e B DL 23 148 FHCABACSR A 2% 51 Btk AT 165 4w i) % fi i

[0084]  SAPKECABACTERG N T 15 8 (Bl4n, Bk e & Bl in & 51 & S1ME A &R 51 Heal L
BAGE) MR BERG #% (5 4, AR A 2 0 28 20 S AR A AD 28 30) BT 05 B AT gk il fh . — 33k
HL RS B — R — N2 M FE . — B2 AL B R VAT #RR A ik
Hi” o bR AT BE AR el A DU S E R A 1 — N B A TR K RS — e
Hidh AR 1) — 0 PR BT A S (R ce) VAT « RS AT 1PEAT L FRBBF A8 A B Y« BHE Af —31 ir
BT L BHC A BRI AT — 3 SRR RS AT — T B RS AT — T 30 28 ke 5t , — gk
4k AT AL il S A [ 5 K B A A BB 5 75 K.00000101 , B 5 F— Jo IR AL A K 3
BUESFRR11110,

[o085]  7E b2 Ja , AT B AG 88 mT IR ) B b S BEAD R SCRT R AR D A R
SEAELI 3k B IR R 28R, BEAD B TR ST o e O — 3k 1B AT BRSO . TR R, LA
Je A i AT A 0 L 3R o AE R A BRSSO JE ARG AR nT 2 T B R
ARG gk, R TR SO 8 FHCABAC | T SO A 1T B AL ) kil m]
i (R N s 1

[0086]  jbAh, AW ATIFERD A% (5] 41, FR A0 G i 7 20 A2 AW 400 fige i #8% 30) 1T 45 FH 5% % CABAC 1
(ol T, 55 PR AL BEAD) SRERE — L8 k], T AEXS B A b AT b R SOBER R . 55 PR A5
R FEARAE F E & BB R S (9, 1305 R S0 1 SR M R RS ok s R R L ek 2
Ui, 557 B% B Gl EEAERE LR S, I B MRS (OFIL) AR 0. 5. A 55 B
QPG ) 1 T8 AR AT AN b SO SRR, (E 2 78 Xk 3 AT 55 B A 3 PR R T AN A2 5
BERIPAT b SRR I BT B A TH B TH AR AR « AL, $0AT 55 B A 20 PR A A FR VR4
T R AT AR B R A i o {5 ) 5% A X 12 T 3 D ) k) W e R 1“5 i — bl

[0087]  ALAGISw A #8 20 K ANAF AR RS 3% 30 ] 22 it B A5 CABACTERD 2% (19111, 43 73l CABACYR
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f % N CABACE RS 2%) - CABACTEAD 2% AT 675 A LASAAT CABAC L ST 3 A 1y b SO
1 51 55 )7 ) CA AT 55 B AR A 1) 55 B A 0 3 A 5] 28, IR b R 8 b S s En , S
/N R 5= W == L | B 25 R 1 o | A = <2 (T ol N e W = 7 L = 3] B 0 A SR A
T AR T BN gk AT BERS AR, TIA A B 2Rt b SO R 5| e TR
FntMESHDOM A e T b, iV IR & S R B A 1 1 AT o MIE K 170,

[0088]  FECABACTERE LR UG (B, M55 B A5 X 2 bR OB U SR e 4 H R 2 TRER)
SINE LM o G 3k 1) 28 55 PR 0B , 54 5% R =3 AL 5| 28 50 s — i3k il
AT PR o 55 B AR U PR A 51 B AT TN R AN IR A n A A5 B AT, ] R —.
I, G SR 55 % kI Je B R SC R SRS N B A 55 i k2 — R R H AR S N
PFTE B S g g — e e, AR200 55 b ik i S bR S b R p AR A AT B 1 JE
SR ST D R e SR U, AR AR B TR SO A A B SR 5% i ] i PR A
A R A Bh B SO R 5l P 7 B A A AT o 2545k L 24 0 il A R AR A
A ARATEY 4 Bt AT G A B MR A B P Gt 28 20 S Mg h 4% 30 ] 48 e B DA 75 55 B 522X
B BRSO T U o AE 5 — S5 AT G 5 2 20 S M AR A b 25 30 ] 22 I B LA ik 2> 24
A5 FH R 8 A X AT 41 B 3R AT G b B A L ) i ) e e e 2 A 5% BB X 1) B R S
T AU IR B

[0089] A EAH IR BT A5 T HME 5 K& 5T R i A B A 8L =, i 5 1
AR, T AR, G S KERIRT, FHBERT , SR 5 3 T R A0 B A
ST R ETEVE TR I — B IS M R o 255 SR, AN B ) 4 R BT A AR
TR RS S o 7 — 28 S AR B EOR PTG H H T m i AR IR R K S A T A
AR AU AT B A AH DG TR Y PR AR R o (R L, G0 R SCHE AR , 78— 2B Ol T, A i
AR AT X PR AL AE ] 5 A% R BH () 0 AR AT e R R0 3 el R AL 3R

[0090]  4n b SCRTHEIA , 7 bR Ae N A B H 1) 4 T R i =0i% ihh , palette_index_idc
Jpalette escape valHJiEVEIC R L CABACT: 1% 13:0E ,, H 54 CABAC N SCiFhS 1) Ho & B vk
JLE (B, palette run msb id plusl) ZCHE . JRTM , #4855 B8 RS 0045 B (940, 1% T
) AR — AN I, XA R B R K/ B R G i i e B R .

[0091] Ui JCTVC-S1005 fif & 3, palette_index_idcHIiEik L &R il X £R N
currentPaletteEntriesfIPEFIHI R GI K fE~.palette index idcHI{E A £E0F]
(ad justedIndexMax—1) (BL& LMD HIVE A - Gl Wt JCTVC-S1005 fir € X ,palette
escape_val ) TEAEICER Al E 0 B I AL B AR 2 PR AR A . 1] n in JCTVC-S 1005+ iy
5E X ,palette run_msb_id pluslykln] 45 € palet teRun ) =it §i| 3 7R o ) B A R Y
25| N JCTVC-S1005H i 2 X, Ypalette run_type flagiT-COPY ABOVE MODERY,
A paletteRun il 48 & BA 5 R AT H A B AH R A €tk R 51 I IE AL BRI EE , 51
Ypalette run type flag®T-COPY INDEX MODERT#55E B A #HE AN E 5] (&L &
1 EH . % Fpalette index idc.palette escape val.palette run msb id plusl.
currentPaletteEntries.adjustedIndexMax M paletteRunflI i 4H 0] LT JCTVC-S1005
H,

[0092]  #F LS rh, A B 4l A 7E T i 28 51 B RS 2 1 G T o 4 PR RS TR
palette_index_idcLAHt R CABACTFIM: & [ 77V o #5 IoK i , AL A 4t 5 85 20 7] Z2 i B LA AE 1
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R R G| PR ES 7 /iT TH 2 b5 G 1V TG & palette index idc. 28R UL, AT b 2% 20
Al NG E PAEXT R BN OB gm S 118V e Rt AT i < BT X BT A 18V st &R palette
index_ideibAT 4mht . AU , WLATF 6028 30 1] 2 e B DAAE TR Ca b 2R 51 BB A58 40 1 f0 Xt B
ikt zpalette_index ide@EATHREAG . 25515 UL , AR RS 2R 30 ] L B LATEX & | R
OB G ()5 L T R IEAT RS BTN A i Tt Rpalette index ideiF AT

[0093]  {E R 55— SEH, AR A0 g i 7 20 ] 22 I B DA E R bR 2R 51 B 120 350 40 11 1 % i 5 o
%ot zpalette index idcib47 5% BRI g bd , LA AEASAEXS O T I E i e A2 S8 2 (g
CopyAbove B ZR 110 K/ 2K B (i, palette run msb_id plusl) BTG
RIHHATIS BT T 1B G R palette index ideiEAT4mbD SN , AR AT R AT 2530 ] 22
B B DA AE SRR R i R 5| BB RS 3w TN B BT A 1Bt Rpalette index ideii AT
1, DA A AR XS 5 T AR i FE SR Y (11 4n, CopyAbove i a2 51 ) A /B FE K (1)
un,palette run msb_id plusl) P THVE TG R BT IS Z BT T A Tt Rpalette
index idciHHAT RIS,

[0094] ¢TI EARIFFEIA (B, CopyAbove s NE & 51 MK /Bl fe K B (B i,
palette run msb id plusl) (B IGE

[0095]  fE R 55— S5, S5 AR A0 g i 2 20 1] 28 IC B DA AE X 58 T IR bl e 2 2R 2 (4
CopyAbove B ZR 5110 /s 2K B (i, palette run msb_id plusl) iEETG
T BN Y 2 mi s T Bt R palette index ideiEAT gAY RALUHN , AR AT A AT B
30R] 22 e B LALEXT O TR (AR AR SR (1, CopyAbove B R T S /Bl fE K B
(ffl4n, palette_run_msb_id_plusl) BIiEVE TR AT LR CEN 2 BTN BT A EVE G R
palette index idciHATfEnd .

[0096]  AE R 57— SEH, WA gmbD 78 20 1] & C B LLAE XS 8 b R SO Gm S () 157 E T 2 it
T Yt 2 FON TR E R RS 5 7 W I A YA st R palette_index ideiFAT 9wb5 . bl
PR RS 25 30 7] 2 L B LAE MRS 28 b SO g i 1) 35925 76 3% 2 i A A 1 € Al i i 58
SN BT A L TG &R palette_index_ideo./EA J— S, #5245 20 ] 22 FiC B DL AE XS 58
TGRSR AL (140, CopyAbove BB R 50 S /8RR B (I, palette run
msb_id plusl) BEVEICRIAT BN SOt 2 770 T Bl B R0 35 70 W I B B B VE e R
palette index idciFAT gmht . ALl , MM A5 45 30 7] £ L B DAAE XS ¢ T 1 i i A 2R A
(14, CopyAbove B UEl 2 51810 K /B R E (B, palette_run msb_id plusl) [¥)
VR ITRHHT BN SO 2 BN TR AR BRI 2 B BT A VA e R palette index idc
HEAT R

[0097]  RAARR UL, MM 2 h 2% 20 S AR AT e it 2% 30 1 28 i B LA A8 LA 29 il B SO
T B ARG TRV o 3R 1 55 B B b B fdpalet te index ide NAZEE 25 BIK U , FRAN J
T 25 20 S ARAT A5 25 30 AT 22 P B DAASE DA 43 ) 48 FH b SR 3 20 00 G A2 15 5 T U € pi e A
KA (40, CopyAbove B R 511X L /Bif F2 K JE (140, palette run msb_id
plusl) FIEVE T I 55 B g i Bl ipalette_index ide ANAZEE AEA 5 —3241, #L
A S 2% 20 0] 22 0 B DL AE N 75 22 B R SOBEU VA T R AT R RS B XS palette
index_idciBiEICR N FTAE S HEAT 55 B Gmht o AUt , A0 A A it 2% 30 A 28 iE B L A5 X 75 2L
B R E e R AT R SO Y 2 B Xpalette_index idciBikyuER I BT A SLE
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AT 55 B o AR 55— S, LA 9 A 2% 20 AT 8 JiE B DA A8 X 5% T 1 e AR i AR R A (g
CopyAbovet o ZR 5110 K/ 2K B (i, palette run msb_id plusl) iEETG
EHHT BN R AT X iEv G R palette index idcH AT SLHIHEAT 55 B miD . AL
PRAT A i 28 30 7] 22 I B LA AE XS 58 T AR i A2 2R 2 (15114, Copy Above ik & 518 X) L/
K (Fl i, palette_run_msb_id plusl) PiEE TR AT L F SO 2 B/ X
palette index_idciEVEICER I AT A SLBIIEAT 55 BE Al A o

[0098]  HiLA 2D 2520 S ANAI M6 25 3018 7] 73 ) St [ i i sRpalette index idcH i
ILRBIAE AR i ) 35 20 S AT RS 25 30 F] ff R 7Rpalette index idcHJH IR EM
8 DA A g 5k A A iV ot Zpalette index idcH B —3& AN & B IR B B AR IE W]
THER RO A R EE RN TR, HidRgpalette run type flagfpalette
index idcHITUA -

[0099]  fE—sLsifilr , A B IR AE SR (540, PUBK.CU) 1 E R R 5| SR B At 38 43 1T T 25
T A VL G HEpalette_escape_val AR CABACT I B 7 v o« 28K U , A4 2 ) 5 20
A2 0 B AR S A R R 51 S 0 23 i T gL BT A 1A G B palette_escape valo%¢
A, PR 2 i 25 20 ] 28 T B DA AE TR E R R 5| FRRbs 38 40 i T X Bl 1A st &palette
escape_val 1T 55 BB 20w bs LLAE 15 76500 ¢ T IR i i FE 2R Y (91, CopyAbove R B R
IR M/ B R K E (B, palette run msb id plusl) BEEIC R AT dmfi 2 A% AT
HifiztHRpalette_escape_val BT 4wt FEBIHh , FLAT R 65 25 30 7] 22 e B DA AE B 1 £
BRZR 5 PR RS ER 43 1 X L BT A 55 G Zpalette escape valiFAT g RS LU AT 78 6] 56
TGRSR AL (140, CopyAbove BB R 510 S /8RR B (I, palette run
msb_id plusl) KITEVE TR AT WAL Z X T Tkt &R palette escape valBEAT RS .
YER 73—, M i 25 20 AT 2 IiE B LAFERT AR 22 B SOBE g 1 VR e 3R AT S 2
BN T 8L TG & palette_escape val BT 4uht 28451 K 1t , MLAI 9 BE 25 20 1] £ fic & LA FE
X R T A AR R AL (140, CopyAbove i B R 5150 S /Bl 2 FE (4, palette
run_msb_id_plusl) (B R #AT BN 0w 2 B XS BT A 181 st & palette_escape_val
HEAT G o AL, PRAT AR 25 30 ] 22 I B DA FE B I € i 2R 5| B 1R 350 2 A 10 0 B A 1
%t FEpalette escape val AT 5 . 25K Ut , AAT A A5 25 30 7] &2 i B LA AE XS b i 22
N SO A G TR TT R AT RS BN BT A A TG & palette_escape_val AT .

[0100]  fE R 55— SEH, WA gmhd 48 20 n] & C B LLAE XS 8 b R SO Gm S () 1B 7L T 2 it
AT Gm b 22 BT B ) 1 B BRI A S 4 N B BT B iYL St &R palette escape val#EAT 9wl .28
Bl , AR AT AR AL 25 30 T 8 i B DA AE X R 28 bR SO G i 1) 152 0 25 HEAT RS 2 BT A B
H R AR SRR B 2 N BT AT 12 G FRpalette_escape val#EAT AT

[0101]  RARR UL, MU 2 i #5% 20 S A0 A e hth 2 30 1] 28 C B A8 LA 29 ) 5 i B B R S
B G 0 A 1 T0 3R 1) 5% I ASE T 9 A A A e (7 4, PUERCU) FiJpalette escape
val ANATHE o 28R UL , PRAT 2 b5 255 20 A AR 25 30 ] 28 Jic B DAASE A 43 A A bR S#se st
gmi el e nd o T A R I RE ISR (45140, CopyAbove i 2Bk 2R 54 =0) K /Bl fE K BE (Bl
palette_run_msb_id plusl) BB TG 3R B 55 B X dm b B ipalette_escape val A
A AF 9 T — S AR AT s A 2 20 T 28 L B DA FE XS 75 22 B R el n =it AT B
W Iwmhd 2z HixT P palette escape val WA TG E [ BT A SEGIREAT 55 2% Gt o S ARLIHE , FLA
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fifE hE 25 30 M) 8 i B LA AE X 75 2y B SO A VE e 3R AT B ST RS 2 1R R (41
1, PUBLCU) fpalette_escape valiBiidyuz I AT A SLBIHEAT 55 B Y

[0102]  HUA5I g A5 5 20 A ARSAR IS 45 3038 7] 73 IR Fon Biffipalette escape valfHiIl
BB AT Db % R o RLAD G B 25 20 S AT A i 28 30 AT i FH K 7Rpalette_escape_val
HTH BR B AE DL 43 I R iE v G B palette escape val W )4 —F& AT dm i B R 0D
KRR AR A/ N palette index idcHIBhAVEH , X 0] P2 AR B ) IS RK
[0103] AT DAAEART 2H & B 5 18 skt At ST T 285 6 487 sk A 177 A1) FH AR ST Rfr i3k AR 12 R L 77 THD B/ 8
S o 25451 SR AT G B % 20 S AL AT A 2% 30 1] 28 T B DA BAT AR ST IR I R L 7 T
Jo/BSAG H ) — B 2 3 AR — AN BT A ISR A .

[0104]  FE—sEs i, 4 ESCRT IR , el R CABACH M & , ML EAG 2% (5] 4n , #1402 1Y
2820) AL E DAy dHiBvE ot Epalette index idcHIFTA H B 456K, MAREAD 2% (51
n, A s 25 20) T 22 0 B DA AE G AT B 2R 510050 7 5 1 43 2H 24 B (540, PUBKCU) H
[f)iEi2 e & palette index idcHIPTA I SN, 4 B SCRriA , MU GRS &8 (91, #1
AL 25 30) W] 20 B LA FRAG BT 15 i Fpalette index idc. B 75 B L R LA 4 i A5
20FT 2 C B LA (B18m) 58 TR Joshi & J . Xu “m R AR RS (HEVC) Jif 5 A 25 1A - HE 5227
JCTVC-S1005,7.3.3. 8%, £E 2R 51 BBl 70 4 =4 Ay g (Bl 4n , CU) 8L e R
palette index_idclJFrA H I — AN S o A J B 75 0 A AR O T 1 o EAARCSR UG, 1] 7
Ut IEVL R palette index idcf S il HE B e AL T2 5| PERSHL AT I (10 ] #E AR AR 6
ARG H 73 B2 51 IR ASER ) FI D) 09 AA 2 h 2% 20 1 52451 o 388 3k 28 3 5 o7 B i B 1 98 V2%
JGzpalette index idc i B I S5, AR AR 2 i 2 20 AT 280 P B DL sd ok A FH 5% B AR X
Fotzpalette_index idcfFrA SEfliEAT 00 & U4 2 R SO DAOGHFE R 5] EEAg H
[PiEVE G Zpalette index_idcf) A SLfl 4 55 B i gt 2 Ja A AR I Gk 45 BT 3
HE M S R CABACE I

[0105]  AR#EJCTVC-S10051 A JF, ¥ LA 553 B A =0 ¥ ipalette index_idcf)—ANsSEfl, fifi
Ja ¥ LA bR SO A O T I AR AR R A BV R I — S8 Jepalette_run msb_
id pluslfy—/Nse2fl, HAriR i FE% B H while (scanPos<nCbS*nCbS) , &Mk & WA 4 i 25
WAE S5 BEAR RS 5 B SO B AS  [A) SR [m] U4 , RN AR AR FH 5% B A U PR RS I TV T R
R A IR TP i 2, L RIE 72 “while (scanPos<nCbS*nCbS) ” (EH 1L
77 (B, SRR A B e 7m o6 Tl i i FE R U BV e R A B R e & s 5 5D
FEl SebE 2 T K Mpalette index idciBiZ oz i8R )7 HRAE “while (scanPos<nCbhS*
nChS) ” BIEIS S J5 SRR 2 T SR, i B SCRr R iR , B Tik f 22 A B ) J7 THI L, HOA A8
ot palette_index idcf)—BRZ AN 5 4 (AT 9 ARAVE B e £r) 21 (51 4n) 2 5] Phs
HRUH T o 38 3 BB e A AR A 55 B B A gm b 1 — B 2 AMEVE TR (B, B S R ARG
B PR Gm S 2% (5140 , AR AR 2 f 25 20) T 388 3k k2 RA A et B 2% BRAML AT AR 0D 2 A0 20 FE 55 B A5
XS5 b SO G b5 2 TA] )45 () R B80T 3G 0 Rs 12645 1 7k & o el , @ i DA 7 X
B EA B ZMEETCER , RS 2% (540, PRAR AR 645 30) I it & ] 39K, PR A A A
FR RS 2% W6 2 AE 55 B AR A MRS 5 R SO USR] 035 IR O B0 2 o 72 4% R B A 1 4
A —2esz i, fEpalette_run_msb_id plus1fSE@li L BN OB PRS2 1K DL 5%
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A i palette index idciBVEICZ B TA LW,

[0106]  7E— s, WA 4 i 25 20 7] £ e B DL A3 FHAR A (9 40) num_palette index¥]
EVE LR M E S KiEiE ot Kpalette index idcHHBLIRE (51 an, s241) o 25415k, A1
Aiem i 2200 LA IR A E 5 A %num palette indexf{H, H FTidH RoniBE LR
palette index_idefhy Hy LR H o £E—LE S ey , WAL A 45 20 ] 22 e & DL AN IS 5 36
palette index idcHZR FME . FEXLESL ] h , WLAD AR AL 25 30 ] 22 e B DA HE BT 2 5B . 25441
Feii, i Phnum palette indexit#ipalette index idcH)&A, FriditEn] 2 T fE 2 A
(140, COPY_INDEX MODE) 7EF 5 B rb & AE 1) IR K o BV A 24 44 W e 12 28 10 (4, COPY
INDEX MODE) i 4fEWrpalette index idch}, HABiH Anum palette index. WA SCHTf# H ,
TE— eS| h , 22 AT RIS B ORFF RS I 2 DR 5l IN S H TR SR A B0 R 5 2 B4
HEWT GO HICOPY_INDEX _MODERI %L H o ¥ #6528 30 7] &2 e B LUdE i (1 ) A bs >k B AL
HIXF R Fnum palette indexifikicz M4 g (E M1 i € 1BV G K palette index idcH)
H IR (5, S A) o A e B 83X — 7 THI A PR AR T 18T 2 o 04T 4 ) 7 20 FIATL AT A i 48 30 7]
e B DA P 7 T 28 AN FH 7 T 252 b 7 T 1 o 25 18V 7 T, MR 4 — L8 S48, 5 T 2 7] % 58 X
N

[0107]

indices idc coding () {

num palette index ae (v)

for (i=0;i<num palette index;i++)

palette index idc ae (v)

}
[0108]  fE—LL52 i, {2 AT AL indexMax KT 1IN, FLATI i i) 25 20 S AR fidd i 2% 30 T 2 i
B LA (40, i 8 ) J7 10 1 & 7 T 2 0 AR B 83X — J7 T PR AR J7 T 3 - 7] AZ indexMax
Al fRE AR R 5 B AT 4 ar S oo AN FEME R EE o AE— L2 s2 6, indexMax A]
FEAC Gt K/ Mpalette escape val present flag) HI%i= .

[0109]  #E—2espfif, 4 DL T HOL AT ZE T 1 A& J7 T2 : (a) TP ANEAE IR MR R
(Efpalette escape val present flag==0) H AT K/N/NT2;80 (b) YR a] f£7E
Z/h— R4 2 (B, palette escape val present flag==1) HIHEMRK/NET0.7E
Hoe s, A A AZ indexMax K 206, FH A5 9 i 25 20 S 400 400 A 5 24 30 7] 22 fic B DA S it
(Flan, @i B ) J70 1 & J7 12 Ak, /£ b indexMax &5 T (iR K Mpalette
escape_val present_flag) FISEHIH , 2 indexMax KT 18 7] 5 A (Bl 40, SEi6) 7510 1 A 07
2. 28R, an S f (ot K70 Hpalette escape val present flaghl, AFAddf)
FiEGRNERHG R LB AR AE RN L4, WHpalette escape val
present_flag/y0 HiAEMR KN AL, B4, AR, f— B R EA R I10: &, Hk ] A2
&S KIEZRT].

[0110] 7 — &S o, 400500 4 i 2% 20 1] 28 C B DL St 77 11 1 A 7 T 2 A A A5 1B VL T &R
palette run type flag[xCJ][yCIM&ARKA (4N, L) i i A0 40 g i) 25 2078 1 (L R
S HFEAGEL 43 B A S 5 KI5 AR B X — J7 T AR AR 7 T4 o B R, AR $ — 285K
i, 40 3, T I N VA Tt R palette last run type flagREEFifihR:
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[0111]

indices idc coding () {

num palette index ae (v)

for (i=0;i<num palette index;i++)

palette index idc ae (v)

palette last run type flag ae (v)

}
[0112] WM a8 30 M 2 e B LLIE I (] 4n) fghsk 3 AL it & dmtpalette_last run_
type_flagifiik o 5 KM ik &R palette_run_type flag[xCl [yCIHIHA KL (B,
S2H) cpalette last run type flaghifiiZi oz Al £ (B 41) CABACH 4 55 i A A i Bl
R SRR AE H i palette last run type flagiBikin R E b SO PEAD A SE A5
H,palette last run_type flagifiifitz& Al Hpalette run_type flag[xC][yC]4E=AH
[F F N3, 8ipalette last run type flagi&ykit A EG M Fpalette run type
flag[xC] [yCIW) E P H A & EF 3.

[0113]  fE—sbsufirh , MARARAY 2330 v L & DL S iE7L e Rpalette index idc, PAf#
134t Xfpalette index idciBiEInz B — KA (Flhn, L)) 25 FE TGRSR AR
B 35X — 07 T A PR AE D7 T 5 o AR Ui, 8l 5 JCTVC-S1005¥8 70 7.4.9. 64 48 € 1)
ad justedIndexMax P A2 3 Y I FEAR SRR L AL o tH TR LG H B, JCTVC-S1005% 1 A] A%
ad justedIndexMax P U1 F S H :

[0114]  adjustedIndexMax=indexMax

[0115]  if (scanPos>0)

[0116] adjustedIndexMax—=1

01171 ART, AR P& A K BRI 715, A AFad just IndexMax ] 4~ SC A ) iR 1 5 HY - 25451k
i, X TR — B AERINT 20T, A& isFirstIndex @ WG N1 o 76 — 2L 52 45, AT AR
ad justedIndexMax P U1 F S H :

[0118] adjustedIndexMax=indexMax

[0119] palette index idc

[0120] if (isFirstIndex) {

[0121]  adjustedIndexMax—=1isFirstIndex

[0122] isFirstIndex=0

[0123] )

[0124]  fE—sLsz i, fE ST M idpalet teRunZ B , AR A AE D 28 30 1] £ e & DA RS & —
B AR AR W B3R — J7 A AR AE 7 6. 51 4 B JCTVC-S100591 i 2 JF, Hpalette
run_type_ flag®FCOPY ABOVE MODER, i]ZFpaletteRunt] #§ 2 B A 5 LiR1TH A B HF
R bR R 5 A S Bk LA H , B Mpalette_run_ type flagZsF-COPY INDEX MODE

I 45 € H A AR R il 2R 5 e B 3 E .

[0125] B A Ml i 75 30 ] &2 IC B DA A 1) — B 2 N 2844, W SRAWAT e ) 2% 30 5 Vi /2
BTk 2% AF w0 — 8 2 2, 0200 AT AR A 28 30 ) 46 T B LA AT 5 55 F 4 fifpalet teRun (B,
palette run msb id pluslfpalette run refinement bits) HJiE:I0 & 55 8% %M A2 il
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sk A2 o 78 b S b, M AA D A8 30 R &S i B DA BE IS AT B S T R (BP, &6 T
maxPaletteRun) f2 & i T HHTpaletteRun. 57 H6FHR A — 8L Z KR 51 R B FE -
(i) ZFnum palette indexfIZ M/ &L fEtSpalette index idciBVEILRMIEH 85k, &
ARMh, 7T 5 X[ ApalettelndicesLeftZEFnum palette index T A R SIHIEH , H
s FI TR 7€ S, APRE I 25 AR JypaletteIndicesLef t55 T3 s fo /8l (1) AT EARERE
HKMpalette run type flag[xC] [yClZ& T EAAEOHRIFFEZEMpalette last run type
flags

[0126] 7 —Esfgl, G SR AN [Ny A2 b SO XS T TH 6 B ) iR 1) 26 AF () & (11) , B4 4%
A4 i 2% 20 1] 28 JiE B DR TRt I FE K B 120D BIAL I A o AR i BH 1 e 77 TR AR A 5 T 70 7
Fe S, an SRAN [F] B 3 A2 b ST 7 T 6 P R ) 25 A (1) 22 (1) 5 IS AR w5 25 20
AJ 2210 B DL R RO AR B RS B AR AR R 2 AT S U 5 JCTVC-S1005, 75 45 E
B R R K E R S 8O N, Hh S 8055 FmaxPalet teRun =nCbS*nCbS—scanPos—
Lo BRI, AR B AR B, BB 2 60 45 20 ] 22 P B DAY 45 2 e K T 38 R R FE 1) 2 sk /) 2]
maxPaletteRun=nCbS*nChS—scanPos—1-palettelndicesLeftlAiZ R PEAGRLE . WA L
15 1, nChSTE & AT KN

[0127]  fE—sesizfilrh, an R ALE H AL ZEBIH (B, palette_share flag[x0]
[y0]==0) , A ]t ISt 2R %A T R HH MR G S RIER G REHFZEH N IAA
AR ARAT i b 2% 20 o A B R 3X — J7 THI A AR AE 77 11 8 o

[0128] 7 —HEs ) o, b T AN A A €t 3L == i T AR X, 2436 2 BL T SR A A ) — 8.
ZZ W Hhnum palette indexZ: T indexMaxi] 4541 e HofipalettelndicesLeft==1
[P 25 A2, AT R A 28 30T 8 i B LA 55 B W1Vt R palette index idcf 4RI A A (B,
SEAG) FR) AT o 76X e S g o, WA D 28 30 AT 42 it B DL E VR T Zpalette index idcf)
ET R A B RS T A T AR B &R 5] H O AE AR RS I R AR TR S ()
un, B R ORI R R TR S B ) AR B X — 7 T A AR E 7 T 9

[0129]  WUAMFAS #8300 0 B LA T B b SCEF X 5 THI 9B iR 1) 1575 T Fpalette _index
idef M mr R ARE, KN H 1730 (indexMax—1) Z [A] [ & — 2 5] (G & M) 2 H{E
FRIEHAN G S KIE—IRJAM, £ — (indexMax—1) R 51{EM G S KiEZ 5 , A f#E
2E30 A B LS H R AR SME N0 (indexMax—1) Z [BIHIE H , FriR{E S 7 4 77 & 5]
O 5 P P A v R B ) HH

[0130] 7 LS| rhr, 235 i LA 25 A Hh 1 — 5 B 3 1), A ) 2% 30 W] 42 i & DA 5%
BTV TR palette_run_type flag[xCl [yCl B4 a1 &4 (140, L) ffgag : k1, H
HipaletteIndicesLef t%¢ 10, & &2, Horb M uiE R AL T R K 7 I f R 67 B 7
XL S, AT AR AT AR 30 7] 22 it B ARG & b 5 1BV st R palette_run_type flag[xC]
[yClH) AT A AR A 2891 5K i, 2436 /2 25 R LI s palette run type flag[xC] [yCI#LMf#
i ae 30 2 fic B LL 3 HiVE st &K palette_run_type flag[xC] [yCJHI AT A AENME N
COPY_ABOVE_MODE . ¥E A 5 — 5251 , 2435 2 25 F 1), W S paletteIndicesLeft>0, #4
palette run type flag[xC][yCIHLHfIGAF307 2 NC & L F HiEVE i Rpalette run_
type flag[xC] [yC]HI 24 HI & 4ERI{E NCOPY INDEX MODE, H#n*paletteIndicesLeft=0,
45t ACOPY _ABOVE MODE . 4= % BH [ 31X —J7 T PR AE 7 THI 10
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(01311 4nASCHR Fir ks , 0000 et B 255 20 S WL AT A2 6 25 30 1] 42 T B LA A ] W) i 2 2 A2
25K, T 5 H 10, AT RS 25 30 0T 28 I B DA 78 A2 75 0 /2 25 1R 1o SRRt , R e id 2
30 22 JiL B DL E A2 150 2 25 A2 o [m] T i o o A S A 1B SR A2, T b ST BT O LA i
M ER30 M 2 ML B LA 3 A TG Rpalette_run_type flag[xC] [yCIHI 2 HT A A HIE .

[0132] 7 — LSy, A0LA5 g i) 75 20 S AW AT 5 25 30 ] 22 fic B DA S AT — EF AR AT A5 i 4>
A%num_palette indexifiZ stz AT JmbS B RS 25 (511K Ui , FAD G hE 25 20 S ALAT A 5 2%
30T] 2 fic B LA FH (5 4m) AR AT ST A5 L F8 BOaH AR A 65 AT S i L — oA BB AT S i
i 58 22 F e A A B R 6K 4 il % num. palette indexiBikic & HET IMADEl fiEAD . A & BH
[ —J7 TR AE T T 1L

[0133] I e SEmlr , 04T S L) 25 20 S A AT A 5 2% 30 ] £ fic B DA A AT — ER AR A i e
T — BT R A K 43 A% num_palette indexiByk e R BT dmbD B ARND o 285911k 1 , #0501 2
525 20 S WA A b 2 30 ] 22 I L DA Y (497 tam) ek Wi A0 A i 3 i L AT 48 ZCEH 0 A B L #86
b 46K BT R i B 4B T — o s Rk B R B b 5 e R AR AT RS ) e (1, B T iR coef
abs_level remainingifikicz HIFEFFAAD) Ko7 % num palette indexiFiEICE BT 4
T B o A B IR — 7 T A AR E 7 T 12

[0134]  7F — sl A, 5577 10 1 1EE 7 10 12 48 5¢ AT B BHE i S 20 Bk T CU R/
indexMax. R K/N & /Bipalette escape val present flag.pTid KM A] FiE N7
FEEN AT R  AE — sl , MM gm i 25 20 1] AL & UL G 5 R IEE K R H IS4,
PAfSiA3 FL e (51 4n) SPS/PPS/ Y] b Sk i B AR AT 6 25 30 B 25« B AR HB B 53 A1, TR 4 1%
H LT3 I 5 T 2 B0 AR B X — T TR R AR J7 1T 13 o 7E — e s il vh , EFAR A0 S5
cRiceParamn] iR T indexMax A K/ f /B palette escape val present flag.®f
1A Z % cRiceParam ] N B HL M 42

[0135]  7E—usifgfd , WA g i 45 20 ] 2 L & LLd i F{5 %5 K i%&num_palette indexff]
i 5 Z8E 2 88 Z 5w Pl 4w iSnum palette index, FTIR{E ] B #R A (51 40)
numPaletteIndexCoded ) iV T6 23 SRR IE o Ak BH M) IX — 77 THIEFRAE 7 TH 14 - 25451 5K 156, A
Figmidgs20n] 200 & PLE N F{E 5 A iZnumPaletteIndexCoded AR i T5 M 4 Hh 4w i num
palette index, H:H'numPaletteIndexCoded=num palette index—IndexOffsetValue.Z
Bl , WEAS A A 2% 30 ] 2 IiE B LA JdE ik (191 ) 5 >k H A I numPale t te IndexCoded [ 4E 1
TP H @ fSnum palette index.[XAnumPaletteIndexCoded=num palette index-
IndexOffsetValue, AR 45 30 7] £ L B AL T AT A 22 [t numPale t te IndexCoded ¥ H A
IndexOffsetValue){E M Enum palette indexf{H.

[0136]  7E—dusifir, v A8 IndexOf fsetValue R] N . 254512k % , IndexOf fsetValue n]
ST IR AR LRI X B Bl 80T &5 TR T AR L R U VIR o FE, X R Y %
B AL —Sesp e, X YR AH A (a0, X FY, Bl anssE 1) A H ese it , X YA [E ()
W, XAZETY) 2841k U, 24450 A AR L = B0 IndexOf fsetValue i 419, H 4 ff H
e Z U IndexOf fsetValue A 45T 33, 76— L 525 h , Af 48 IndexOf fsetValue A] HL ik
TiEv st Epalette share flag[x0][y0] . fEHEsLHH , i A8 IndexOf fsetValue n] Bk
T2 indexMax . 25>kt , IndexOf fsetValue n] &5 T indexMax . 7E — S8 S| vp , A0 451 4 S
#x20 7] 22 e B DA IS 5 A& SPS/PPS /Pl b Sk H i IndexOf fsetValue . B ARHBER 53 4h, 7]
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AF IndexOf fsetValue ] £83d MM HIZE B B 3T, SR 35X BT 7] 28 IndexOf fse tValue P {E AT
2838 N M H R H R

[0137]  FF— el , A0LAT g L) 25 20 S AW AT 5 25 30 ] 22 e B LA 3 i) 2 b i i mT A6 P
1 B EHAS AR A e BT = AT AR A i (191 o S0 A S S 5 1 B R AT S I R R) BRRS 1)
numPaletteIndexCoded. 52Kt , 24 IndexOf fsetValueZs T 1K} ,numPaletteIndexCoded
2 Fnum palette index—1.

[0138]  7F— LSyl rh , A0LA5 g L) 75 20 S AW AT 5 25 30 ] 22 Jic B DA A AT 5 BHAR A B e 4>
A tE e inumPalet teIndexCoded o 2845 UL, , FLA9 Gt A 75 20 S ML AT i 25 30 AT 20 i &
DA (5] 4m) A0 A0 S RS L F8 50 B0 AT 05 | #8k  Si B b — Je g Bl EHS A7 S il 5 4a 2 af
WA RS R 2 B K 43 ) b B fnumPa le t teIndexCoded.

[0139]  FEIL e SElr , A0LA0 g L) #45 20 S A AT A 5 2% 30 ] 22 Jic B LA A FH AT A B A6 A AL e 1)
AT B AT A SR 43 ) dm S B i numPal e t te IndexCoded o Z5 51 5K Ut , AL 2 1 2 20 K2 A0 43
fir i 25 30 R 22 e B LA fsE (191 ) by 540 A7 SR 3 AT 45 200 RF A0 A i | Ak AT SR D
BT — o A B T S B 6D 5 48 BCEHAG A b I Gk (1 D, T i coef f_abs _level
remainingiBi it & FIAAY) K5 A il B ffE iSnumPal et te IndexCoded.

[0140] N i¥fEnumPalettelndexCoded, ff 4l 4 i 25 20 0] & Bt & DL #f 5€
numPalettelndexCoded IEf 5 . MBI w2200 & L B UL HE 5 K& fa R
numPaletteIndexCodedME N FE 5 75 (0, &€ I 75 & IR IS 2 5 ) B . A%
R I — 7 A RRAE 7 T 150 76— B s i v, AL AT S A 25 20 ] 22 P B DL S 5 I AT,
HFE 5 FME 5 KiZ&numPalet teIndexCoded FIE o 75 H B S 1 , A4 2 i 25 20 7T 22 i L DA
&5 KixnumPaletteIndexCodedFI1H , HFE J5 F1E 5 KL bR . AN Jm D 45 20 0] 8 it B
DA 55 A5 0 El b R SO A G g bR i SR 48 R SRS, IS4 B R SCRTELR F-CUR /N
indexMax . ot K/ f/Bipalette escape val present flag.

[0141] G b SC fr i &, WA 4 5 2 20 0 & AL B DLAR M - LS ) B
numPalettelndexCoded ] IE 715 o 41 Fr#fi € numPaletteIndexCoded i 1E fi 5 R fi (1], AP
2w AL 220 £ E LUK (1-numPaletteIndexCoded) B 2w A% BN IR H o U0 SR BT i 58
numPaletteIndexCodedf IE 15 N IE M, I 4 #0904 1 25 2 0 1] £ fic & DL J
numPalettelndexCoded I B 4 i B AL H o A0 40 S i 2% 20 1] 22 L B D8 B Bk T (91 )
numPaletteIndexCoded ] 1E 715 .CUK /N indexMax . M K/ 2 /Bipalette escape
val present_flaglI A A IS E K SiY (1-numPalettelndexCoded) [ 1E 8%
numPaletteIndexCoded) {H .

[0142]  7F — %6 sz 5 vp, A0 000 2 15 28 2 0 A] &£ BC B DLAd OH B B B 1E SR R OR
numPaletteIndexCodedf f1 3 , AT R 77 1HI 154k v A T7 11 15 0 4% I BH (3% — 77 T 4% %
YEJTTHI16 o B BR 5, AT 5] AR (R] B, H A € O A A mapInterval o AT S %45 20 7] 48
it B LL# FHa] ZmapInterval BnumPalette IndexCoded ] £ {H B 5 21 £& 8] PR ) 28 T .
mapInterval X (—numPaletteIndexCoded) —1#] IF{H .numPaletteIndexCoded I AHXt M 1E{H
A] A e AE AL LIS B B 2 B AT SRS 1A B

[0143] 285K Ui, i RmapInterval =2, HnumPaletteIndexCoded/&ik H {-3,-2,-1,0,
1,2,3}, A BT W 5 w40 R SCERTH BT i B o A8 B SE 45, AR A0 g i 2% 20 1 28 E B DA 4 F

29



CN 107211138 A W R P 23/40 T
R TP A M SHE K i numPalet te IndexCode HIME - Z8 451K 1t , #0401 25 i 7% 20 ] 48 il B DA
B 25 i SR R gm i i — HE I

[0144] 1. fSpRi 5 s 4

numPaletteIndexCoded 25 LA
-3 5
2 3
-1 1
[0145] 0 0
1 2
2 4
3 6

[0146]  fE— Lo i rhr , WA 2 L) 2 20 7] 22 FC B DA FH 5 3077 1D 16 4838 F) ST #R Aok 3
7~numPalettelIndexCoded ) £ 5K . MLAN 2 AT 25 2034 7] 22 c B DA A2 RS 24 S it /7 T 168 m] HY B
I — B2 AN TUR AR B — 5 AR E DT T 17 - 284515k 35, numPalet te IndexCoded ) 4

EHE B TEA={-1,-2,...,-IndexOffsetValue+1} [l N . {E R 75— L4,
numPalettelIndexCode I TAEMIZH vl fFFA={-1,-2,...,-IndexOffsetValue+1,

IndexOffsetValuel} ¥& [l P o 7£ 31X L8 SZ 4] b () AF — 35 b, 20 i S B AN 75 2208 B f7
numPaletteIndexCodedfE [ (IndexOffsetValue—1) B Index0ffsetValuefr & . 25K i,
¥ mapInterval =2, HnumPaletteIndexCoded2i%&H {-3,-2,-1,0,1,2,3,4,5,6,7,8},
IR 2 e s B S AT R SCR TTHR B b B o 78 G S 451 A, 0040 4t B 25 20 1T 28 i B DA R T T
2L SHE K g idnumPalet te IndexCode FUAE « 45 ISR Ut , WA S A 25 20 T £ TC B DL K 22 ik
MBS g B — 3t il T =

[0147]  RTT. 5y i s 451

numPaletteIndexCoded WA
8 3
2 3
=1 1
0 0
1 2
[0148] 2 4
3 6
4 7
5 8
6 9
7 10
8 11

[0149]  4n BRI AT R, MUAm A 45 20 1] 22 19 & DA 9w A %) B T numPalet te IndexCod
BRI AL BLEHE , L#i S numPalet te IndexCode ) fA{E 5 1IEE 1E 5 — 1 2 G A3 4 - 4541
K, 78 ESCRITH SE i, AFEEZ H PlnumPalet te IndexCoded [ 4E 3T 46 1 25 i 55 B 1)
numPaletteIndexCodedft] IEE 5 FAEKIAZ 44 (B, numPaletteIndexCoded ) IE{F 3-8ML i
LM SHEG-11) .

[0150] 41 B SCRr IR , AR St 2% 2034 n 28 FC B DA RS I 24 St 7 T 161 vl Y B — B %
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ANTCR AE T ESCHTREIR 8 TUAR LA 5 — TUAR LI 5 - H Tnum_palette indexbl
AT B 1% 2B S E N EBR s numPaletteIndexCodedtB A EFR o (Kt , 76 LA IE RS 21 BT A #i%
RoWAr B 5, SUE P E RS 2 DU A7 B A S o 281K U, 41 RmapInterval =2, H
numPaletteIndexCodeds2ik H {-5,-4,-3,-2,-1,0,1,2,3} , B APTIRML G vl 40 F SR ITT
W RIT U BH o E S b, AR AT G D B% 20 n] R TIE B DL AE R R T 1T AR A0 8 it 5 M oK 4 1
numPaletteIndexCode I {H - 25 154 15 , WA 2 i 245 20 ] 28 i B DA WG 20 Wit S {1 405 2 s ol — 3
HilE .

[0151]  RTTT. it 5 S 451

numPaletteIndexCoded 2 HE
-5 8
-4 7
-3 5
2 3
[0152] ) 1
0 0
1 2
2 4
3 6

[0153] 4 BSCRITIH FT s, MU gm it 25 20 i) 2 K & DA 2w A5 % N FnumPaletteIndexCo

de BRI LB SHE , LL# S numPal et te IndexCode ] fi{H 5 IE{EE F— 1 2 Ja A8 - 4541
Kt , 76 B SCRITTIR L6 H , AAFAEZL H PinumPal et te IndexCoded R {E 4T 46 1Y £ Bk B {E
fInumPalettelIndexCoded ] IE{H 5 F{E A2 4 (B, numPaletteIndexCodedff] fifE -4 f -5
R P 2R SHET K 8) .

[0154]  FE—SLsi A, WA g i 75 20 1] 2 IC B DAt — 2D AR TR b 2R 51 5 TR AR AR 2
B 1) 9K 28 o AR R BA 13X — 5 THI A PR A'E 7 THT 18 o 25 4511 R Ui, A8 40 4t L) 25 20 1) 22 JE B LA A 75 8 €
BRUFFAE BERS ) 7 SCHGR T B TR AR D AR P B R T AT iR Vi FE I palette_run_msb_
id_plusl.indexMax A/BRCUR /N, T AN S0V AR IIFFE 5 1) B R SCHUR T2 3 fr el
Rt & 5l .

[0155]  #F LGS rh, Rtk — 25 73 4H 55 B% k], AR g 25 20 W] R E LA HE 5
RIE OB TR Bipalette run type flag[xC][yCl) Z i FIf5 5 &k RS i
R G EE LR AR AR R B X — 7 T AR AR J7 TR 19 o R B 43 1t B A T~ JCT—
VC S1005Z R AR ASHIAZ 4K , HIAHER 20 A KA B ) “ae (v) " Fe R VA TR BB 5 K
[0156]

if( currentPaletteSize != 0)
palette escape val present flag ae(v)
if( palette escape val present flag || (indexMax > ()))
escape_idc_coding()
if( palette escape val present flag) {
if( cu_qp delta enabled flag && !IsCuQpDeltaCoded ) {
cu_qp_delta palette abs ae(v)
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[0157]

if( cu qp delta palette abs )
cu_qp_delta_palette sign flag ae(v)

i
if( cu_chroma qp_offset enabled flag

&& IsCuChromaQpOffsetCoded ) {
cu_chroma qp palette offset flag ae(v)
if( cu_chroma qp offset flag &&

chroma qgp offset list len minusl >0)

cu_chroma gp palette offset idx ae(v)
}
}
if( indexMax > 0)
palette_transpose flag ae(v)
scanPos =0

while( scanPos < nCbS * nCbS ) {

[0158]  7E L CHISEHIF , escape_idc_coding () 1 AIE 5 A& R 51 EH SR BT
R BRI IR BEM . W palette escape val present flag A0E 15 indexMax
G100, AR A FHE S RIS RS )R R 5 EH AERTE SR, % R 5%
HZHEW N0, HARG S RIZRHE . fEindexMaxFE T O FHEHEF, Ypalette
escape_val present flag®+ 1 HHMES KiZi&R B ER , & H R 508 H SR T oK
/N, Bi¥palette_escape val present flagf%T-0Mfi% iR 51 HI% H LW N =% .

[0159] 7 —LLstfifd , WL At % 20 1] 28 e B LU AT FHEHE AT AL I M5 5 ROIE R R 511
HH AR B BIX —J7 T FRAE 7 THI 20 o 28451 R 3t , FLA3 9 5 25 20 7T 22 I B A A (91 ) &F
YeAn ST AL L Fi8 B AT S AT S T hS | — oS B AT S S 5 s B R AT RS ) Gk
MG ARG H R S EH o DL AR AR iR A 7T 5 35 T JOR /N B KRR — A .
[0160] fF—dbszfirp 2t Xfpalette escape val present flagSZjiiyo R #1l, 24
palette_escape val present_ flagf&T-Of, YETHRP AR TG R AKARIX—T
B FRVE T HI21. Ypalette escape val present flagZET10f, Jaithh AERD—A
R E T IR 1], fEescape_idc_coding () 1, ] AR B R SR LTI ELH , A 2 1R
R G H DLE R PR R AR DL T 5 28k W B A8 A1 5 1 e KB T PR a2 1 2 )
(blockSize-1) o

[0161]  fE—2Lspffirh, MAE PR R 5| B R BT G S RIER N R 5 H N B4 041k
M HT A 1R & 518, A4 indexMax A] 95/ o b Ah, W indexMax 8 %1, A4 2 51 SRS S pl
PRS2 L, RN AT HHEWT B o R PR A &R 51 AR B3 — J7 TR PR T T 22 . AE A TT
228 — AN 2490, B e ot K /N2 T 1 Hpalette escape val present flagZT1.i8
W, ATRE R GME N0 S L, Hoh L TR HAEA AETT T 227F , A b5 45 20 1T 22 1 B UL FH A
TG RIERE/ PR E BE 5, S S 5 KO0E R 5| BB B R %R AR/ FEASI , K055 4
20 S/ BN AT A AL 25 30 W5 2 RT 22 e B LAHERT (14, 5 0E) AN FRAAAE R B /A Bt , R
ARG T52 20 S / B A i A 4 30 ] 28 TiC B DA M o A e R R HE L/ 9 AR B B ) AR o 1] 2 AR 1Y)
AR FHMERO, R E Mg #5 20 1] 22 B0 B LA B R 5 E A/ B A1 M oK
T HE /A G 5 R B R g
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[0162] fF—UEsf|d,escape idc coding () Hindices idc coding () ZHE1H . A K
B 3K — 7 T AR R A D7 TR 23 o £ — A SEI b, W AE S 5 R IE R 5B H 2/ S 5 K%
BRI B AEXFF LT T EPLindices idec coding () H{E 5 kiZdEiR H % 5l
I H AE— Lk, ATE G S KIER I H 25 HE S KRR H RSB HE AR
ST , B B8 A b e i B KA T [ 2 A% Bllnum_palette index.

[0163] WA A5 20 J / BCHR AR5 25 30 0] 28 FiC B DAAR 9 4% 5 BH A R IR B AR SR R4
KAKAE , WA G D 2520 K / SEARATAR D % 30 1] 28 it B DR 52 24 AT B LA A € iR 0ok 167
XTIV IO R I 2 AN S AT 55 B B AP AG DL T B G A, BAEX 28— 1A a1
ZANLANEAT 55 BB PEAS  J5 , 0 5 AR TR I 2 A ST B OB ARG DL AT
[0164] ]2 5 i B AT S5 it A i B ) B3 AR 1 <2 51 AL 0 20 ) 25 20 PRI HE I o S - AARE ) L B9 T
SR fE 2, HAS K AR 50 A e W vh 732 451 s B i ) 452 AR RO BR ] o T e H R
AP WIAEHEVC NS A A7 GHEVC ] SCCH™ () b SCh R IR AW A0 gt i 45 20 o SR T, A B IR 4
A3 AT H PR AE B T 7

[0165] A 4514wt A 4 20 2 7 MR 418 A A B v 838 1) 25 b 2 451 1) ) 0 I 8 DA P AT T2 13
R ) PR KR0S (45 4m , CABAC) 1) 35 A 1) 2 B 1 Sz 51

[0166]  7E & 21 SEAF] b , ML A Gt A 25 20 B 15 He g i 5. 76 100 ARSI H5 A7k 25 101 VTR 7™
A LIG102 AR AL B LT 104 AL AT 106 SR AL B G108 AR e Ab BB T 110, A o
TEL12 JE B BA T 114 B MR 1] 22 9 116 22 05 4 B B4 75 1 18 o B 4 5 24 751 006, 25 i i)
T Ak B 5T 120 A PN 0 AL B 5T 1 26 o ot [ T A0 B R T 1 206 s A i o s
AMERTE CRIEZR) o U2 2% 2030 £, 2 28 Bt B DAIRAT A = B Hh B i 38 11 22 - 18 €A 11
P H AR B %% A7 TR 25 T 1 A PR 9 5 TG 122 o £E L B SEEAF vh , 801 1 20 T B 75 B
Z /DA F DhREPEALAT

[0167]  FUAELHE A7 it £ 10 1 W] A7 i 455 b A A 20 50 25 20 £ 2H A G A ) AR ESC 48 o mT (4910 )
MARATIE 1 8IRAFAF it T AATE A7 it 2 101 P AT - A D 1] 2 b e 116 7] 2%
B v A7 A 2, HAFAE S5 AL B 4 DL SE A AT 2 A 2% 20 (4511 4m) DA ot P o 1] BE A AR =) 2 L)
PRI AR A7 8 101 R RS I R 22 b 3 116 1] | 2 P A fit s 25 B P 0 AT
— BTG BN, ShASHEA A Bk 25 (DRAM) (€45 [F] 22 DRAM (SDRAM) ) 4 BH 2URAM (MRAM) .
HA, BH ZURAM (RRAM) BB Y (1) A7 it 7 256 B o W] FH [A] — 7 il 25 2 B BT A7 i 2% 25 B He 1t
MUARELHE ATt 25 101 S 22 R AT B 25 R 25 116 o 76 25 Fh sl v, AU A A7 it 25 101 ] S5 400430
Gt 2% 200 FL B A A — AR v b B T IR A A AR Ak

[0168]  HLA 2 2% 20 P 2 USCRR ATEC AR o AL AR 2 L) 25 20°FT s A AR AT H8 488 1T 1) v B 470 v )
B—CTU.CTUH 4 — 3 ] 5 A RS R/ IN A B B A A% T B (CTB) Ao I8 R0 BECTB AR 5%
W o VE 9 4 A CTUR &8 73 , B g bt 5255 LOO R SR AT Y 73 B 73 1 LA K5 CTUR CTBRI 73 B IZE 7 B8 /)N
R E B /INER AT N CURR) PR RE B o 26 451 Sk 15, B i i B2 5T 100 AT % 5 CTUAH S B 1) CTB 3 1 s DY
ANAREE KN T3, - b i) — 802 3 20 R RIU AN AR S5 RN 778 4545

[0169]  HiAZm A% #% 20 0] 4w b CTUI CUBA F= A CUM & gl K7 (R, & BERECU) o AE R ZmAi%CU
(R 3B43 » B g h B 6 100 0] 43 FICUIR) — 8% 2 ANPUHR 1) 5 CURH G B 1 A0 B o IR I, B —PUTAT
5 1 2 SR B Bk I8 £ B2 T R SR o WAL 2 ) 2% 20 S A A g ) 2% B0 AT S AT & AR
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/NIPU W1 B SCHT R, CURR K /N BT HEARCUR BE BEBERDER 1K K/, HLPUR K /N o] FaAXPUTT BH
FEE T3 B 1 N o B VA 72 CURK 7N 92N X 2N, TR 4 AT 2 i 52 20 % AUAT A D 22 30 1] <7 ¢
FH 3 A P00 £4) 2N X 2NEN X NERTPUK /)N Ko FH Tt (] S5 R 2N X 2N 2N XN N X 2N N X N&,
AL (R 0T FRPUR /)N o PR AT 2 1 45 20 S A AT i 24 3034 ] S 458 FH 3o 18] FRU M 7 2N X nU \ 2N
X nD.nL X 2N ZnR X 2NFIPUK /NI AS G 7k 45 1)

[0170] it 1) 50000 Acb 22 B0 5 1 20 W] 368 3o XsF CUPR) 4 — PUBRA T il 1] F50 00 1713 7= A FH T~ PURS Tt 14
HiE o FH T PURC TR0 14 250408 ] 6 25 PURK T 14 Bk Je PURKIZ h (5 2 LR FPURTET Y] B P
IR g 2B YD A A, ot (8] T30 5276 121 AT £S5 CURI PUSAAT A R B 1E . FE T DI B vb, BB PUS
T P T o DT, SR PUZE T U)o, T2 o ) o300 B4 5 1 21 AN K PUBRAT o ) )« D L, o) T
TS G F R, 228 T e 2 A7 P 72 1) ) AT — it Py 174 2 BT 48 4 A 140 A AT B T T B o
(01711 W IRPURAEP Y Fv b, IR -2a it 1] Tl 4k 24 B8 7 1 20 () 32 BNk T 5. 70 T AEPURY 2225 [X
W% E R (B, “RefPicList0”) RS HE F .PUNSHE XIS HEE N
B B R H G BT PU A AR R R A SR g X33 o o [ 3 4k 22 B2 56 1 201932 B4k - B
AP R G, TR 2% R 51 Tan & APUIN S X S % B i fERefPicListOHH AL
B 54 @ sl BT Rl PR A AR RPUR PRGBS A KB T 255 X BN 25 4 B 2 TR 1 2
E) FE AL FRIMV o 28451 SR 108, MV AT A $ A8 M 24 11 28 A0S B R v 1 A b 31 225 B R PR 16 A4 B )
FE) 41 & . 3B B TH T A 23 R 5] KMV H R PURTIZ 2115 I8, o M (] T30 Ak 2 58 e
120132 B4 Me 5L y0 v 2T 78 i PURYAZ 30 ) S48 7R 1) 2 28 6 B A0 1R S B B0 PN e A A 1 7= 2B
PUF T He o

[0172] W IRPULEBY] I A3 A v 5 0 AT 4 X PUBHAT 5 1) T30 25 X ] FR0I o g 5%
PUPRAT B [m] T30 , 32 B Ak 71 5 0 T £ X PURY 228 X 3048 ZRe fPicListOE S S % K ¥
# (“RefPicListl”) HNSHE Fr i@ 30l vh B ool % i LA R &35 1EAPURIIZENE B - fi
G SHEX BN S%E FfERefPicList0B{RefPicList 1 H I B K152 % 5| H5 /= PUIK
MG KK TS HEX BN S HZMNE Z B SEALEAN, KiERSHER- A 2T
RefPicList0if 2 fERefPicList] i) — B2 AT 77 7] F8 75 155 o ot [A] 350 I Ak 2 #2761 201
18 BN AMEE BT AT 2/ 4t T B PURRTIE 31 [n) B 46 7 1 22 2% (X 3804 1 S o B PN 93 A AR 1T
F=AE PUR P 4 3

[0173] St X PUBRAT X a) o (] Tl , 32 B A 1 B o0 T & XS PUR 2 2% X 3k fERe fPicLis t0
HE RS HE F, HIE 45 PU 57— 5% X I fERefPicList 1H RS HE F @ sh bt
BT PR R O B X B 5% B fERefPicList0 &RefPicList L A7 B [ 5%
KR 25l Bk @ttt oo nl P2 AR R R 5 255 XA R BN 2 5 AL B 5PUM A A 2
() F 25 (R RS A5 BIMV . PUR) 32 2045 J2 AT B 3 PUIK 225 R 5] KMV . 18 Bl # M B e i) 32 /03840 1
BT HPUIIZ 31 ) T HE 7R K 225 [X 8l A 110 S5 s B3P e A A T 7 AR PURR TR0 P e

[0174] AR 35 A A BH B 45 Fh S 5], A0 AT 2 i 25 20 ] 28 it B DA AT 28 TR AR 0 363G . 55 T
HEVCHA L, /ER— S5, 2 T IR € iR (1) BERD BOR v & e B DA ECUJZ A o 78 3 e sl
BT 0B AT D 4 R W] 2 I B LA AEPU R 04 FH o 78 e sz g v, 6 T 8 (R (1) PR AT
FAR T AL E DL T T ST (F-PU) JZ2 4% () dn, 0 B 7 i 730 46 Ao Rk, Ao (B
TEAR R ) TR AECUZ L) b R SCHR I BT BT A B A2 1T 53 A8 808 LS T-PUJZ
R T PUS R AR , 16 L FET-HEVC SE A LA IR A £ SR BB il AR S A e 3 1 22 1 3
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EA ARG A , PRIX e F AR ] 3 -7 s s A O He e B B 145 0T K B R 88/ A
AER) 5 T AR AEXLSIE B0 N, TR (AR B IR 570 Rl Dy 77 TR B R T Bl L 2 4R TR
TR X 3K

[0175] = ({5 ) 5% CUBRPU I 33 J - 1] 0 AR P i A ASE A, 58 T 3 AR ) 2 ) 5 e 122
(10 4n) FTPRAT 5 T C B A A o 28 0 R UE , 2 T T E0 AR S B 0 1 22 T 8 e L DL 7 A R
ARG R ER 2 B B R ERR, Pee A G A8 S8 AR s e B b i 22 /> — a7
BB R, MG S AOR IS P )7 B b () 28 20— 26 53 Gt b 23 il a2 T B ade
BB RAER A B ARBNAE B o LB R 25 Fh Th e it Dy d i 2 1 1 (AR FF) 2 B . TT 12230
A7 AER BT e Y L e 4 R I L AL B A e AN R A B T A A AT

(01761 ARAE A B 14 7 T » 2k - 1 E AR Y 40t % BR. 6 122 W) 22 g B DA SRAT A S o e il i 19
T RGBS R AEM AL S

(01771 it Py T 000 Ak 2 8. 551 26 m] 38 5 X6 PUBRAT it P 000 v 7 26 FH - PURK) T4 e »
T PUIK) TN 2 B4 w] 6035 PURR ST A 5 B 25 Pk o e o it A S AR B B T8 126 X LU
PR R BY) A A B PUBRAT it 3 T

(01781 Jy X PUBRAT ot P FHTHU , it Py o000 Ack P 556 126 mT Ak FH 224> it 9 G ASE 5, DA 7 A=
T-PUFK) T30 12 0488 1) 22 A5 B o it P T30 Ak 380805 1 26 R {8 FH R 151 AH SBPUTK) A A HR (1 A A%
KAz T PUR) BN B o %6 F-PULCU K CTU, BRI A 2 25 AL 2R B i T T4 FRE
PURTAEPU_ETT A B e 07 Bl 320 o it o T A 82 0. 56 126 m] A5 5% A K B ot oAy 5t
A B, 334 T3 ) ot A SR 3 o £ — B S5l e ot Py IS S F) K B RT HCER F S5 PUAR
FRIBRIR) X IR RN o

(01791 B4 A% #A.55 100 ] M 368 3 o [ 00 Ak B 80 55 120 ffr 7 25 [ I PU R 5000 445 4 47 5
A T ot P N Ak B R 126 B 7 A B T PURK) FR000 44 5 9 mh e 5 1 3 CURK PU RS T 2
I o £ LS, B A 5P e 1 00k - FHTII %k Ko 4R & A T / % L B i s 6 3 CURY
PR I 50385 o o i 000 1 50 ) 000 1 R AR S mh ] e B ol sk ot A ke

[0180] Bl Ax £ H 76 102 1) k- CURY B BE A% B L Co A B K Cr i i e K CURPUR fir ik
FEPRIAE B FEE B I ChBe K T 1A Cr- Bl iy 7 A CU PR B BE AR AR B L ChB A B e Cr v e o
IR AL, SR 7 AE BT 102 0] P AECURR R AT B, DA SR R B (1 A — FEA R A S5 1-CUIY
RSB A KR AR 5 CURK PUFK) AR X IS BT 32 SN A2 5k i 1K) RS IR A 22 i) 1 22 RO AL o

[0181]  AZHe AL P B 104 RTHAAT DY 2044 73 1 LUK 5 CUAR SRR ¥ S A B 1 B 55 CUIYI TUAH
FRIRI AL B o R, E— Sl e, TURT 5 1 AR i R K 4 € JEE A i B AR S Ik CURK TU
PR B 2 A3 i B Kt 8 A M R K /N K S B AT 6 BT AN - CURK PURK FIGII R PR K/ K £t
B AR ARV ST (RQT) [ DY 73 B 254 w5 X sl (1 k3 AR ORI (449 1 CUTK)
TUR] XS B F-RQT 5 A

[0182] AR kb P 5T 104 3@ I 4 — B 2 AN AR N FH - TURY A2 bl 7 A2 CURR A — TURY
AR Z B AR AR PR BT 104 ALK A Pl AR 0 N T 5 TURE SRIBR ) A2 i 25 B1OR L, A2 6k
AL FLTT104 R]RE B HOR 92 AR 4 (DCT) 5 17 A2 e BB & b SR ABLAK) A2 4 b Y A2 e o £ —
BES A, AR AR PR B T 104 TF AN AR e B AL i o AEIX SRS i o, AR e en] 22 b P Dy
A R HR

[0183] AL FIT106 AT Ak A A b (1 48 i R K AL I R AT PR IR 5 AR 4 RO ) — 22
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B4 AH SRR AL R BE o 25451k U, 78 B AL TE] , AR n o7 AR 4 R T i A\ Bz AR R AL
Horbnk Tm. B4 B0 106 0] 5 T A0 B T-CURI AL S50 (QP) 18 Sk &4k 5 CURI TUM S BERY
FRE A G b 25 20 0] 38 i 1 2 5 CUAE S TG (1) QPAEL >R 1 88 . FH T AH S B T+ CURY SR B 1)
EWREE U 5 NEEER, L& EA AR KRBT B A R 0720 REURATR .
[0184] [z B AL BT 108 M S AR 4 A B BT 1 10 1] 2y 1K S B Ak M s AR 4 v T Z 8k, DA
M RBE R AR Y B T 1 1 2R 48 E A 1 AR AR B AS IN 2 HH B g A B T 10077 AR Y —
B2 AT PR B X REREAS , DLF= A 5 TUA G BRI 4 8 2 1 A8 e e J et DA ik 77 =0 8 CU
[ R —TUR S e B, AT ) 25 20 7T 2 2 CUMY R ARG

[0185] K &% T 1 14 W] $HAT — B2 AN i B g /R LL Y 2D 55 CUAH I BB (1) R B vh 1 By
5o YR UL AR BT 1 1ATT $AT H B IR AR A , B HERE AT B A% (SAO) JE UK A2 /B B4 7] %
JEB (adaptive loop filtering;ALF) . &R Fr g% ph 381 16 AT 7EJEIL 28 UG 1 14X & &
PRI HPAT — B ZAMARLRERAE 2 5 , A7t 20 55 g AT e i 7] 50000 b 2 BA 5 120 ] 4k FH 45
AL E IR 225 B AR He B R I PUBRAT W 18] Tt o 575 41 , it A Fon Ak 2 52 5
126 7] {5 F 20 R ] 22 b 28 1 16 7P [ £ B2 2 PR A ok 3o 5 CUAR [E] 1 1 vh 1 L e PUBRAT
T P T

[0186] i 4mht B 7T 1 18] AWLAI Gt L) 25 2011 L8 T e 1tk 2 A B e 50 o 28 491K 10, 495 S B
G118 A N EAL BT 106420 R B, Hl MR gm b5 50 1004 fOiE vk T 25 i dm b5 5 T
18RI X Bl $hAT — B2 MR RS 34 L L= A S A0 dm s B8 . 28 R Ut i dm i B e 18R]
STEYE AT B R S 8 N R AR (B0, CABACHEAE) « bR S0 & B RS AR K B A
(CAVLC) #/E . n]AZ 2 0] A% (variable—to-variable;V2V) KB M #AE 3L BN BR3¢
H & N I ROR B (SBAC) #RA4E VMR [X (8] 73 105 (PIPE) BEAG 5 A 48 £ AFC A g i £
VRS — 28R W S R B A o AL AT G T 2% 20 R 4t B B R 2 0 58 0 1 1877 AR 1) 48 8 Y A
HHE B AL » 25 R, AL AT L B 2o T CUIRQT I A4k

[0187] 7 — LSz, B R PRI A 5 1A (b B — AT - IR L , 24050 FH A € i3 1 A
TPRRD I, AT AL 35 20 AT AN FRAT A e a5 A6, FUATI S A 85 20 R e 5 5 A P R €20 i 3%
B B s B84 = A I B B AT s b o

[0188]  #RIEAK B FI AR I — B 2 &, MANGm D45 20 , H B A Hb 1505 T U iRk 1 gw
FLIG122, AT PAT 2 TR AR AT (1) 225 T U AR AR AR B A o a0 B SO R A , A w5 25 20
P A TR EAR T B R 2 G R I R I8 BIARATUA A5 45 30 , SR T TR Gt 2% B TN, B HT R
AT, B A .

[0189]  ARFEA K BH A — BR 22 BRI AR , MUAT 4 i 25 20 1] 22 i B LA Aff 5 DL VR € b =X 360 2
AT, 50 85— 1B R T R B 2 A LT 55 B AR A G AT DL T B 8 A s, B 28 —i8 ot
RN Z AL AT 552 A w2 5, (B 40) 56 FHCABACTE IS Rt FE X} 58 —iEvk LR £ 4
SEBIHEAT BRSO YRS DL T B R 2 AT B A g TS 28 20 v] £ E B A (5] 4n) £ FHCABAC
PERD L R 1) 55 B AR 0T B — 1BV TR 3R I 2 AN S b B4 e P S S AR 3R AT 55 B AR UG b
MA S 5 A8 L= B 2 AL h A — Sl B SO gm b A8 i o 48— SEfil v, 2
—iEVE iR B ffpalette_index idciiyktZz Bipalette_escape valiBikicmH M —#,
HE Bt R B fhpalette_run_msb_id plusliBiEIC R . A D 25 20 ] 28 it & LATE H
T HTHL R 5 BB 43 F T X0 8 — TG 3R 1 2 AN ST 55 B g
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[0190]  FUAM 4T 220 ] &L B LA 4R /R 26 — 1BV e R I SERII 5 H 1 58 =870 R,
ForA S 38— B R L 3R I 2 A S AT 55 B LU g A 0 HE B T 2R R L R N B — 1RV G
I Z AT W4T 55 AR G i o AT 2 B 2% 20 AT A FHEFAS AT SRS L P BORHS AR 1S AR
SETAG — Ju i RS A S TS 5 e E R A0 AR 05 10 SR al i 5w (AT — 3 A AT R A R
b =RV LR .

(01911 &3 B m 42 FE B DA PRAT AR I B PR AR (1) S A PR AT 248 SO R AE I o HH T i e
(1 H e pEE 3, B FEAR Sl an Ak B o T2 o RAEER A TR EH 1, A
RWAEHEVCERG Y bR S IR M AR MRS 28830 . SR 1T , A K B 1 H oA vl 1 e 36 A
S A

[0192]  F 3056 T 2 tid 2 20 A4 iR A0 180 €00 M 3 00 ) 4 1 76 B 56 T A 28 30 AME B B {H M
HRAE , fA A 25 30 AT AR A SC I T il 25 20 BT i A8 (4 A5 A i ol 2 1T 44T L300 f A i
[0193]  WRAG AR A 45 302 7 AR 418 A s B Hh 4 8 (1) 5 P S A9 1Y) ] 48 e B DA AT T2 T
LR [ R A2 0536 RE (151 1, CABAC) [R5 AR 1 28 B %) S 49

[0194]  7E B3RSl , WA AR A 45 3000 & RS A AL B 70 150 AT B A7 it 45 15 1 L B DD
FIG152 B EIT154 [ AR e AL T FAL G156  BL 3 BT 158 R IR 2 LT 160, K 4 Al ks I
F R MPER 162 B AS H.0 1526 5738 Bl HME B TG 164 Al A Ti0M A BE 5.5 166 o AR AT 2
3O T b ) R0 2R G 165, HL 4R it B DAPRAT A & BH b B i 1 386 1 U € b ) 12
B3 A PR 8% b J7 T o E e S 4 vpy AR AT AL 9% 30 R 40 B 22 LB /D Bl R [ ShRE 2 A
[0195]  MRASELHE A7 it 25 151 0 A7 i 455 b PR A 0 245 30 1) 2L A4 A A PR A A 540 , 49 4N 8 G
TSAATAL I o °T (B 4m) M TH SN AT SRR 16 (1, I ASHBARATR (5] 4, HEAHAIL) ) 28 FH A0LA
B 0 A 2 Bl TC 28 W0 4% 38 15 B ol A7 B B B0 A A T T SR AS A 4 T ST B 00 A7 i
A 151 HH A AT  RAIE B A7 it 4 1 51 1] T BRAT-A >R E 48 G A A AT I 1) 28 S A IR AT
PRI & R E g2 phds (CPB) - &S I v 9 h s 162 1] 47 i A T8 I ML A h 2 30 g
PR () o, LAt A st (] EREARE ) I FH 1 2 25 WA B 1) 2 25 B8 i A7 fiti 4 - BRI
BARAFiEAE 151 R A RIS Fr 2 ph 2% 1620 HH 2 P74 36 B R AT — F TR R, B0, 304
B8 HLAEEUA7 i 2% (DRAM) (5,25 5] 25 DRAM (SDRAM) )  J&BH =RAM (MRAM) « He B =X RAM (RRAM) 5%
BRI N7 A8 25 B . 0T E I AR R A7 6if 48 25 B BT AT i 2% 25 B R PR A AL B A7 i A
151 S 2 fpe i ] 2 45 162 75 2 Fh sl v, REARECHE A7 it 45 151 n] S AU AR A 45 301 e
AR o S PG Ul =i £ 0 e R B =4 R L M S

[0196] W] FHMLATUE 4 A7 6t 2 1 5 LR AL A 2 BRAD IR i 2 ph 4% (CPB) W] U FF A7l AL it i 28
SRR ALATEYE (40, NAL ] J0) o AR 570 150 °] N CPBERI 28 4w ho AR S 4 (9 4 , NAL #.
JG) FHEHIBTNAL S JC AR TR E TG R o SR AR RS 52 70 150 1] Xt BT RNALER G A 1 22 i 4 i 152 G
AT IR RS o BRAAAD B SC 152 S Al B G 154 [ AR e Ab P ¥R 55 156 B 2 BT 158 S JIE D
A IC160 1] I T WAL FR BB L O R T 7 A S RIS AU

[0197]  WEAfRAS 2% 30 7] 48 I B LA AT 5 24 SCH B i AR 19 A0 A 2 10 28 2011 T I st 2 K A
b H I SRR o SR, A AT D 28 20 T £8 T B DAPRAT 5 AR ST A AR AT R 25 301 T
I FE KA H R R L 5 SR U, MATU AR A 25 30 ] £ i B DA AR AL 67 908 H P 48 G R 1
TCR M A TF N R E FE L E A T ARG tD 28 20 AT 28 e B UK IEE G R g BRI A

[0198]  E A 53—, MRS 570 150 ] 2 C B LAAT 5 AR SO BT i iR i i g A 5.6 118
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—H AV AR Sk V)R B V)R A Sk vl &8 R T UL R BB 0 R - V) b Sk R G
FonER AT RS S A VLA BB R A RERI PPS B E LR

[0200] PR AEADSR H AL BB L G LLAL , IUUE D 88 30 1 X AR 28 70 B i CUPRAT B8 A 45
VE o N T R 43 B CUBAT B8 B A , ASFUR D 23 30 ) XF CURK AF— TUBRAT HE 28 #8441
XTCUR A —TUHRAT B R 454 , AR G 45 30 ] F A CUR Ak AR HL o

[0201]  EJXSCURI TUSAAT B R 45 MR I 30 73 )R FE AL B U6 154 AT X% 5 TUAH DR BRI R A b it
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BEAANIE F T Heit, sl e B G B8 s A RIS QA A A IS, 22 O € b 1Y) A i .5 165
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TCER B 2 AN LG (R AR ART PR AN SE 1204 T 5% B A U AR A, T AN 5 28 3B R n R 1 2> 545
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if( currentPalettcSize 1= 0)

palette_escape_val_present_flag ae(v)
if(palette_escape_val_present_flag ) { \
if(cu_qgp_delta_enabled_flag && !lsCuQpDeltaCoded ) { \
cu_qp_delta_palette_abs \ ae(v)
if(cu_gp_delta_palette_abs) \
cu_gp_delta_palette_sign_flag ae(v)
}

if( cu_chroma_gp_offset_enabled_flag && lIsCuChromaQpOffsetCoded } {

cu_chroma_qp_palette_offset_flag ae(v)

if( cu_chroma_gp_offset_flag && chroma_qp_offset_list_len_minus1 >0

cu_chroma_qp_palette_offset_idx / ae(v)

) /

if( indexMax > 0) . /
palette_transpose_flag / ae(v)

scanPos=0 /

while( scanPos <nCbS * nCbS ) { /

if( palette_run_type_flag[xC ][ yC]== COPY_INDEX MODE && /
adjustedIndexMax > 0)
palette_index idc ae(v)
if("indexMax >0 ) {
maxPaletteRun = nCbS * nCbS - scanPos -1
if( maxPaletteRun >0) {

palette_run_msb_id_plus1 ae(v)
i pakette_run_msb_id plusl>1)
palette_run_refinement_bits ae(v)
3
1 else
K7
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