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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-governmental, in liaison with 1ISO and IEC, also take part in the wag the field of information
technology, ISO and IEC have established a joint technical committee, ISO/IE

ISO/IEC 14496 consists
audio-visual objec

— Part 1: Systems

— Part 5: Reference
— Part 6: Delivery Multimedia Integration Framework (DMIF)

— Part 7: Optimized reference software for coding of audio-visual objects [Technical Report]
— Part 8: Carriage of ISO/IEC 14496 contents over IP networks

— Part 9: Reference hardware description [Technical Report]

— Part 10: Advanced video coding

— Part 11: Scene description and application engine

— Part 12: ISO base media file format
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— Part 13: Intellectual Property Management and Protection (IPMP) extensions
— Part 14: MP4 file format

— Part 15: Advanced Video Coding (AVC) file format

— Part 16: Animation Framework eXtension (AFX)

— Part 17: Streaming text format

— Part 18: Font compression and streaming

— Part 19: Synthesized texture stream

— Part 20: Lightweight Application Scene Representation (LASeR) and Simple Aggregat at (SAF)
— Part 21: MPEG-J Graphics Framework eXtensions (GFX)
— Part 22: Open Font Format

— Part 23: Symbolic Music Representation

— Part 24: Audio and systems interaction Si %
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0 Introduction

This clause does not form an integral part of this International Standard.

0.1 Prologue
This subclause does not form an integral part of this International Standard.

As the costs for both processing power and memory have reduced, network support for coded video data has diversified,
and advances in video coding technology have progressed, the need has arisen for an industry standard for compressed

0.2 Purpose

This subclause does not form an integral part of this International Standard,

0.3 Applications

This subclause does not form an

to the following:
CATV

DBS ccp't
DSL

isfon broadcasting

edia (optical disks, etc.)

RVS Remote video surveillance
SSM Serial storage media (digital VTR, etc.)

04 Publication and versions of this specification
This subclause does not form an integral part of this International Standard.

This specification has been jointly developed by ITU-T Video Coding Experts Group (VCEG) and the ISO/IEC Moving
Picture Experts Group. It is published as technically-aligned twin text in both organizations ITU-T and ISO/IEC.

ITU-T Rec. H.264 | ISO/IEC 14496-10 version 1 refers to the first approved version of this International Standard.

ITU-T Rec. H.264 | ISO/IEC 14496-10 version 2 refers to the integrated text containing the corrections specified in the
first technical corrigendum.

ITU-T Rec. H.264 | ISO/IEC 14496-10 version 3 refers to the integrated text containing both the first technical
corrigendum (2004) and the first amendment, which is referred to as the "Fidelity range extensions".
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ITU-T Rec. H.264 | ISO/IEC 14496-10 version 4 refers to the integrated text containing the first technical corrigendum
(2004), the first amendment (the "Fidelity range extensions"), and an additional technical corrigendum (2005).

ITU-T Rec. H.264 | ISO/IEC 14496-10 version 5 refers to the integrated version 4 text with its specification of the High
4:4:4 profile removed.

ITU-T Rec. H.264 | ISO/IEC 14496-10 version 6 refers to the integrated version 5 text after its amendment to support
additional colour space indicators.

ITU-T Rec. H.264 | ISO/IEC 14496-10 version 7 refers to the integrated version 6 text after its amendment to define five
new profiles intended primarily for professional applications (the High 10 Intra, High 4:2:2 Intra, High 4:4:4 Intra,
CAVLC 4:4:4 Intra, and High 4:4:4 Predictive profiles) and two new types of supplemental enhancement information
(SEI) messages (the post-filter hint SEI message and the tone mapping information SEI message).

ITU-T Rec. H.264 | ISO/IEC 14496-10 version 8 (the current specification) refers to the integrated
amendment to specify scalable video coding in three profiles (Scalable Baseline, Scalable Highk
profiles).

ersion 7 text after its
able High Intra

0.5 Profiles and levels

This subclause does not form an integral part of this International Standard.

This International Standard is designed to be generic in the sense that it a wide, rat

\
digital stofage media, television

ciftd within each profile. A level is a specified set of constraints
¢/ bitstream. These constraints may be simple limits on values.

0.6 Overview of the design characteristics

This subclause does not form an integral part of this International Standard.

The coded representation specified in the syntax is designed to enable a high compression capability for a desired image
quality. With the exception of the transform bypass mode of operation for lossless coding in the High 4:4:4 Intra,
CAVLC 4:4:4 Intra, and High 4:4:4 Predictive profiles, and the I PCM mode of operation in all profiles, the algorithm is
typically not lossless, as the exact source sample values are typically not preserved through the encoding and decoding
processes. A number of techniques may be used to achieve highly efficient compression. Encoding algorithms (not
specified in this International Standard) may select between inter and intra coding for block-shaped regions of each
picture. Inter coding uses motion vectors for block-based inter prediction to exploit temporal statistical dependencies
between different pictures. Intra coding uses various spatial prediction modes to exploit spatial statistical dependencies in
the source signal for a single picture. Motion vectors and intra prediction modes may be specified for a variety of block
sizes in the picture. The prediction residual is then further compressed using a transform to remove spatial correlation
inside the transform block before it is quantised, producing an irreversible process that typically discards less important
visual information while forming a close approximation to the source samples. Finally, the motion vectors or intra
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prediction modes are combined with the quantised transform coefficient information and encoded using either variable
length codes or arithmetic coding.

Scalable video coding is specified in Annex G of this specification allowing the construction of bitstreams that contain
sub-bitstreams that conform to this specification. For temporal bitstream scalability, i.e., the presence of a sub-bitstream
with a smaller temporal sampling rate than the bitstream, complete access units are removed from the bitstream when
deriving the sub-bitstream. In this case, high-level syntax and inter prediction reference pictures in the bitstream are
constructed accordingly. For spatial and quality bitstream scalability, i.e. the presence of a sub-bitstream with lower
spatial resolution or quality than the bitstream, NAL units are removed from the bitstream when deriving the sub-
bitstream. In this case, inter-layer prediction, i.e., the prediction of the higher spatial resolution or quality signal by data
of the lower spatial resolution or quality signal, is typically used for efficient coding.

Otherwise, the coding algorithm as described in the previous paragraph is used.

0.6.1 Predictive coding

This subclause does not form an integral part of this International Standard.

The application of the three coding types to pictures in a seq £ j i e order of the decoding process is

' (g i encoder or the output order from the
decoder for display. The choice is left to the encod i~he requirements of the application. The
decoding order is specified such that the decodi pistures\that use intep/picture prediction follows later in decoding
order than other pictures that are referenced in h i

This International Standard sp ecodingprocess for video that originated in either progressive-scan or
interlaced-scan form, wyhich may b the same sequence. The two fields of an interlaced frame are
separated in captu a progressive frame share the same capture time. Each field may be
coded separately or the ty 2 sogether as a frame. Progressive frames are typically coded as a frame.

For interlaced video, theencod (ween frame coding and field coding. Frame coding or field coding can be
adaptively selected 6 1 sis and also on a more localized basis within a coded frame. Frame coding
is typically prefg videw scene contains significant detail with limited motion. Field coding typically works
better when th

0.6.3

This subclause dogs not torm an integral part of this International Standard.

As in previous video coding Recommendations and International Standards, a macroblock, consisting of a 16x16 block
of luma samples and two corresponding blocks of chroma samples, is used as the basic processing unit of the video
decoding process.

A macroblock can be further partitioned for inter prediction. The selection of the size of inter prediction partitions is a
result of a trade-off between the coding gain provided by using motion compensation with smaller blocks and the
quantity of data needed to represent the data for motion compensation. In this International Standard the inter prediction
process can form segmentations for motion representation as small as 4x4 luma samples in size, using motion vector
accuracy of one-quarter of the luma sample grid spacing displacement. The process for inter prediction of a sample block
can also involve the selection of the picture to be used as the reference picture from a number of stored previously-
decoded pictures. Motion vectors are encoded differentially with respect to predicted values formed from nearby encoded
motion vectors.

Typically, the encoder calculates appropriate motion vectors and other data elements represented in the video data
stream. This motion estimation process in the encoder and the selection of whether to use inter prediction for the
representation of each region of the video content is not specified in this International Standard.
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0.6.4  Spatial redundancy reduction
This subclause does not form an integral part of this International Standard.

Both source pictures and prediction residuals have high spatial redundancy. This International Standard is based on the
use of a block-based transform method for spatial redundancy removal. After inter prediction from previously-decoded
samples in other pictures or spatial-based prediction from previously-decoded samples within the current picture, the
resulting prediction residual is split into 4x4 blocks. These are converted into the transform domain where they are
quantised. After quantisation many of the transform coefficients are zero or have low amplitude and can thus be
represented with a small amount of encoded data. The processes of transformation and quantisation in the encoder are not
specified in this International Standard.

0.7 How to read this specification

This subclause does not form an integral part of this International Standard.

It is suggested that the reader starts with clause 1 (Scope) and moves on to clause 3 (Definjtions). Clausd6 should be read

for semantics; i.e., the scope, restrlctlons and condrtrons that are 1mposed on the syntax el n.\~ Th actmtal parsing for
€ 3 scoding procgss) specifies how the

Annex A specifies eleven profiles (Baseline, Main, Extended ch 4:2:2, High 4:4:4 Predictive
High 10 Intra, High 4:2:2 Intra, High 4:4:4 Intra, a ng tailored to certain application
domains, and defines the so-called levels of the profiles\ Annex R specifies syntax and semantics of a byte stream format
for delivery of coded video as an ordered stream of bytes\ An ypothetical reference decoder and its

information message payloads. Finally, gci 2 antics of the video usability information
parameters of the sequence parameter se

three profiles for SVC (Scal@
Throughout this specification; ; ari i e preamble "NOTE -" are informative and are not an integral
part of this International Stand;

XViii © ISO/IEC 2008 — All rights reserved


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/41895!opendocument&preview=1

This is a preview - click here to buy the full publication i

INTERNATIONAL $ 1 mivwmnu 1SO/IEC 14496-10:2008(E)

Information technology — Coding of audio-visual objects —

Part 10:
Advanced video coding

1 Scope

This part of ISO 14496 specifies advanced video coding for the coding of audio-viss LS.

2 Normative references

The following referenced documents are indispensable for the applicati
the edition cited applies. For undated references, the latest €diti
amendments) applies.

— ITU-T Recommendation T.35
standard facilities.
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