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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 bodi

es 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. Otherihternational

organizations, governmental and non-governmental, in liaison with ISO and IEC, also.taks
work. In the field of information technology, ISO and IEC have established a joint techrical
ISO/IEC]TC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Direct

part in the
committee,

ves, Part 2.

The main task of the joint technical committee is to prepare International Standards. Draft International

Stanfards adopted by the joint technical committee are circulated-to national bodies
casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be th

for voting.

Pubm:ation as an International Standard requires approval by-at least 75 % of the natipnal bodies

e subject of

patept rights. ISO and IEC shall not be held responsiblefor identifying any or all such patent [rights.

ISO/IEC 14496-15 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information
Subdommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

This|third edition cancels and replaces the second edition (ISO/IEC 14496-15:2010), whi
technically revised. It also incorporatesthe Amendment ISO/IEC 14496-15:2010/Amd.1:2
TecHhnical Corrigenda ISO/IEC 14496-15:2010/Cor.1:2011 and ISO/IEC 14496-15:2010/Cor

ISO/[[EC 14496 consists of the-following parts, under the general title Information technolog
of aydio-visual objects:

— Part 1: Systems
— Part 2: Visual

— Part 3: Audio

technology,

th has been
D11 and the
.2:2012.

jy — Coding

— Pdart4: Conformance testing

— Part 5: Reference software

— 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

© ISO/IEC 2014 - All rights reserved
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Introduction

This part of ISO/IEC 14496 defines a storage format based on, and compatible with, the ISO Base Media
File Format (ISO/IEC 14496-12 and ISO/IEC 15444-12), which is used by the MP4 file format
(ISO/IEC 14496-14) and the Motion JPEG 2000 file format (ISO/IEC 15444-3) among others. This part
of ISO/IEC 14496 enables video streams formatted as Network Adaptation Layer Units (NAL Units) to

This
stru
is ng
Med
and

The
cont
adorl

The
Com
invo

The

The

reas
resp
may

Atte

be used in conjunction with other media streams, such as audio,
be used in an MPEG-4 systems environment, if desired,
be formatted for delivery by a streaming server, using hint tracks, and

nherit all the use cases and features of the ISO Base Media File Format on which MP4
based.

part of ISO/IEC 14496 may be used as a standalone specification; it specifies hoj
rtured video content shall be stored in an [SO Base Media File Format compliant format.
rmally used in the context of a specification, such as,the’MP4 file format, derived from
a File Format, that permits the use of NAL unit structured video such as AVC (ISO/IE
yideo and High Efficiency Video Coding (HEVC, ISO/IEC 23008-2) video.

ISO Base Media File Format is becoming"increasingly common as a general-pur
hiner format for the exchange of digitalkmedia, and its use in this context should acc
tion and interoperability.

International Organization for' Standardization (ISO) and International Elec
mission (IEC) draw attention tothe fact that it is claimed that compliance with this do
ve the use of a patent.

SO and IEC take no position concerning the evidence, validity and scope of this patent r

holder of this patent right has assured the ISO and IEC that he is willing to negotiate lic
bnable and non-discriminatory terms and conditions with applicants throughout the wj
bct, the statement of the holder of this patent right is registered with the ISO and IEC.

be obtained from the companies listed in Annex F.

hnd MJ2 are

v NAL unit
However, it
he ISO Base
[ 14496-10)

pose media
tlerate both

trotechnical
fument may

ght.
bnces under

orld. In this
Information

htioh is drawn to the possibility that some of the elements of this document may be th

e subject of

pate
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identifying any or all such patent rights.
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INTERNATIONAL STANDARD

ISO/IEC 14496-15:2014(E)

Information technology — Coding of audio-visual objects —

Part 15:
Carriage of network abstraction layer (NAL) unit structured video

in the ISO base media file format

1 Bcope

This|part of ISO/IEC 14496 specifies the storage format for streams of video that is structyired as NAL
Units, such as AVC (ISO/IEC 14496-10) and HEVC (ISO/IEC 23008-2) video streams.

2 Normative references

The [following documents, in whole or in part, are normiatively referenced in this documgent and are
indigpensable for its application. For dated references, only the edition cited applies. Hor undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO/IEC 14496-10, Information technology —€oding of audio-visual objects — Part 10: Advanced Video
Codipg

ISO/IEC 14496-12, Information technelogy — Coding of audio-visual objects — Part 12: ISO| base media
file format1)

ISO/IIEC 23008-2, Information:technology — High efficiency coding and media delivery in heterogeneous
envifonments — Part 2: High €fficiency video coding

3 [Terms, definitions and abbreviated terms

3.1 | Terms.and definitions

For |the’ jpurposes of this document, the terms and definitions given in ISO/IEC 1#496-10 or
[SO /HEE23008-2and-the folowingapply~

3.1.1

aggregator

in-stream structure using a NAL unit header

NOTE Aggregators are used to group NAL units belonging to the same sample.

1) ISO/IEC 14496-12 is technically identical to ISO/IEC 15444-12.

© ISO/IEC 2014 - All rights reserved 1
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3.1.2

AVC base layer
maximum subset of a bitstream that is AVC compatible (i.e. a bitstream not using any of the
functionality of ISO/IEC 14496-10 Annex G or Annex H)

NOTE 1

NOTE 2

3.1.3
AVCNALu
AVC VCL NA

3.1.4
AVC VCL NA
NAL unit wi

3.1.5

extraction
set of oper
complete bi
complexity
operating p

NOTE Al
extraction pat}

3.1.6
extractor
in-stream st

NOTE ES
‘link’. While ad

3.1.7
in-stream 9
structure re

3.1.9

The AVC base layer is represented by AVC VCL NAL units and associated non-VCL NAL units.

The AVC base layer itself can be a temporal scalable bitstream.

it

L unit and its associated non-VCL NAL units in a bitstream

AL unit
th type 1 to 5 (inclusive) as specified in ISO/IEC 14496-10

path

htions on the original bitstream, each yielding a subset bitstréam, ordered such tha
kstream is first in the set, and the base layer is last, and all the ‘bitstreams are in decred
(along one of the scalability axes, such as resolution), and where every bitstream is a

hint

I extraction path may be represented by the values of priority_id in the NAL unit headers. Alternativg
1 can be represented by the run of tiers or by a set of hierarchically dependent tracks.

ructure using a NAL unit header including a NAL unit header extension

tractors contain instructions on how te extract data from other tracks. Logically an Extractor can be see
cessing a track containing Extractors, the Extractor is replaced by the data it is referencing.

tructure
siding within sample‘data

AL unit
rith type-20, and NAL units with type 14, as specified in ISO/IEC 14496-10, when

t the
1sing
valid

ly an

1 as a

the

operating point
subset of a scalable bitstream, representing in SVC a particular spatial resolution, temporal resolution,

and quality,
NOTE 1

NOTE 2

or in MVC a set of target output views

Each operating point consists of all the data needed to decode this particular bitstream subset.

In an SVC stream an operating point can be represented either by (i) specific values of DTQ (dependency_id,

temporal_id and quality_id) or (ii) specific values of P (priority_id) or (iii) combinations of them (e.g. PDTQ). Note that the
usage of priority_id is defined by the application. In an SVC file a track represents one or more operating points. Within a track
tiers may be used to define multiple operating points.

© ISO/IEC 2014 - All rights reserved
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3 The bitstream subset of an MVC operating point represents a particular set of target output views

temporal resolution, and consists of all the data needed to decode this particular bitstream subset.

NOTE

at a particular

4 An operating point is referred to as an operation point in Annex H of ISO/IEC 14496-10 or in ISO/IEC 23008-2.

3.1.10

parameter set
video parameter set, sequence parameter set, or picture parameter set, as defined in the applicable
video standard (e.g. ISO/IEC 14496-10 or ISO/IEC 23008-2)

NOT

E This term is used to refer to all types of parameter sets.

3.1.1
pard
elen
sync

3.1.1
prefi
NAL

NOTH
units
prefix

3.1.]
scali
set

asso

NOTH
or md

NOTH
publi
scala
neste

3.1.]
scalj
bitst
and

NOTH

|1

meter set elementary stream

entary stream containing samples made up of only sequence and picture parameter s¢
hronized with the video elementary stream

| 2
jX NAL unit
units with type 14 as specified in ISO/IEC 14496-10

Prefix NAL units provide scalability information about AVC VCE"NAL units and filler data NAL un
do not affect the decoding process of a legacy AVC decoder. The béhaviour of a legacy AVC file reader ag
NAL units is undefined.

|3

hble layer; layer

f VCL NAL units with the same values of ‘dependency_id, quality_id, and temporall]
Ciated non-VCL NAL units as specified inMSO/IEC 14496-10.

1 A scalable layer with any of dependéncy_id, quality_id, and temporal_id not equal to 0 enhances th
re scalability levels in at least one direction (temporal, quality or spatial resolution)

2 SVC uses a “layered” enceder design which results in a bitstream representing “coding lay
ations the ‘base layer’ is the fixst quality layer of a specific coding layer. In some publications the ba
le layer with the lowest priority. The SVC file format uses “scalable layer” or “layer” in a general way
H bitstreams (using terms like AVC base layer or SVC enhancement layer).

|4

hble layer representation
ream subset-that is required for decoding the scalable layer, consisting of the scalablg
1l the scalable layers on which the scalable layer depends

A scalable layer representation is also referred to as the representation of the scalable layer.

t NAL units

ts. Prefix NAL
a response to

lid, and the

e video by one

ers”. In some
be layer is the
for describing

layer itself

3.1.15

sub-

picture

proper subset of coded slices of a layer representation

3.1.16

sub-

picture tier

tier that consists of sub-pictures

NOTE

prediction or inter-layer prediction for decoding of the sub-picture tier.

© ISO/IEC 2014 - All rights reserved
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3.1.17

SVC enhancement layer
layer that specifies a part of a scalable bitstream that enhances the video

NOTE 1
messages.

NOTE 2

a specific value of dependency_id).

3.1.18

An SVC enhancement layer is represented by SVC VCL NAL units and the associated non-VCL NAL units and SEI

Usually an SVC enhancement layer represents a spatial or coarse-grain scalability (CGS) coding layer (identified by

SVC NAL un
SVC VCL NA

3.1.19

SVC stream
bitstream r¢
the greatest
mOpSet, wh
(dependend
operating p

NOTE Tl
NAL units whi

3.1.20
SVC VCL NA
NAL unit w

1t
L unit and its associated non-VCL NAL units in an SVC stream

bpresented by the operating point for which dependency_id is equal to mbDid, temporal]

temporal_id value among mOpSet, and quality_id is the greatest quality_id value an
ere the greatest value of dependency_id of all the operating peints represented by
y_id, temporal_id and quality_id) combinations is equal to mbPid, and the set of al
bints with dependency_id equal to mDid is mOpSet.

e term “SVC stream” is referenced by ‘decoding/accessing the entire‘stream’ in this document. There nj
Ch are not required for decoding this operating point.

L unit
th type 20, and NAL units with type 14 when'the immediately following NAL units are

VCL NAL uniits

NOTE S
3.1.21

temporal 1
represent
temporal la}

(C VCL NAL units do not affect the decodingprocess of a legacy AVC decoder.

yer representation
ion of a temporal layer
er and all lower temporal layers

rating points within a track, providing information about the operating points
on how:to access the corresponding bitstream portions (using maps and groups)

tief represents one or more scalable layers of an SVC bitstream.

id is
hong
DTQ

the

ay be

AVC

and

3.1.22

tier

set of ope
instructiond
NOTE 1 A
NOTE 2

The term “tier” is used to avoid confusion with the frequently used term layer. A tier represents a subset of a track

and represents an operating point of an SVC bitstream. Tiers in a track subset the entire track, no matter whether the track
references another track by extractors.

NOTE 3

3.1.23

An MVC tier represents a particular set of temporal subsets of a particular set of views.

tier representation; representation of the tier
bitstream subset that is required for decoding the tier, consisting of the tier itself and all the tiers on

which the ti

er depends

© ISO/IEC 2014 - All rights reserved
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video elementary stream
elementary stream containing access units made up of NAL units for coded picture data

3.1.25

virtual base view
AVC compatible representation of an independently coded non-base view

NOTE

The virtual base view of an independently coded non-base view is created according to the process specified in

H.8.5.5 of ISO/IEC 14496-10. Samples containing data units of an independently coded non-base view and samples of the
virtual base view are aligned by decoding times.

3.2

AVC

BLA

CRA

CTU

HEV!

3

FF

HRD

IDR

MVG

NAL

PPS

ROI

SEI

SPS

Abbreviated terms

Advanced Video Coding. Where contrasted with SVC or MVC in this Internation|
this term refers to the main part of ISO/IEC 14496-10, including neither Annex
Video Coding) nor Annex H (Multiview Video Coding)

Broken Link Access

Clean Random Access

Coding Tree Unit

High Efficiency Video Coding

File Format

Hypothetical Reference Decoder

Instantaneous Decoding Refresh

MultiviewVideo Coding [refers to ISO/IEC 14496-10 when the techniques
(Multiview Video:Coding) are in use]

Network Abstraction Layer
Picture’Parameter Set
Région-Of-Interest

Supplementary Enhancement Information

al Standard,
G (Scalable

in Annex H

o)

AQ-AR-CA.

STSA

SvC

TSA

VCL

VPS

(N o
u\,\zlblbllbb d
Step-wise Temporal Sub-layer Access

Scalable Video Coding [refers to ISO/IEC 14496-10 when the techniques
(Scalable Video Coding) are in use]

Temporal Sub-layer Access
Video Coding Layer

Video Parameter Set

© ISO/IEC 2014 - All rights reserved
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4 General Definitions

4.1 Introduction

The specifications in this clause apply to all coding systems identified by chapters in this specification,
unless specifically over-ridden by definitions in the clause for a specific coding system.

The following table summarizes the correspondences between the sets of terminology used in video

specifications and the ISO Base Media File Format.

4.2 Elemg
This specifi

units, whicl
streams for

4.3 Samp

Fable 1 - Correspondence of terms in video and ISO Base Media File Format

Video ISO Base Media File
Format

- Movie

Bitstream Track

Access Unit Sample

tntary stream structure

fation concerns video coding systems that specify‘a set of Network Abstraction Layer (NAL)
@ contain different types of data. This subclause specifies the format of the elementary

storing such content.

le and Configuration definition

4.3.1 Introduction

Sample: A's
Parameter {

of those par
at the same

4.3.2 Cang

The elemen
format is as

hmple is an access unit as defined in the appropriate specification.

et sample: A parameter sét sample is a sample in a parameter set stream which shall copsist
ameter set NAL unitsithat are to be considered as if present in the video elementary stream

instant in time.

nical order‘and restrictions

tary stream is stored in the ISO Base Media File Format in a canonical format. The canojnical
neutral as possible so that systems that need to customize the stream for delivery jover

different tr

ansport protocals — MPEG-2 Systems, RTP, and so on — should not have to reinove

information from the stream while being free to add to the stream. Furthermore, a canonical format
allows such operations to be performed against a known initial state.

The canonical stream format is an elementary stream that satisfies the following conditions:

e Video data NAL units: All video data NAL units for a single picture shall be contained with the
sample whose decoding time and composition time are those of the picture. Each sample shall
contain at least one video data NAL unit of the primary picture.

© ISO/IEC 2014 - All rights reserved
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SEI NAL units: All SEI NAL units shall be contained in the parameter set arrays, or in the sample

whose decoding time is at the time, or immediately precedes the time (with no

intervening

samples), when the SEI messages come into effect instantaneously. In general, SEI messages for a
picture shall be included in the sample containing that picture and that SEI messages pertaining
to a sequence of pictures shall be included in the sample containing the first picture of the
sequence to which the SEI message pertains. The order of SEI messages within a sample is as

defined in the applicable video coding standard.

The sequence of NAL units in an elementary stream and within a single sample must be in a valid
decoding order for those NAL units as specified in the applicable video coding standard.

4.3.3

4.3.3

This

supy
conf]

the fi

All timing information is external to stream. Picture Timing SEI messages
presentation or composition timestamps may be included in the video elementary
these messages contain other information than timing, and may be required for c
checking. However, all timing information is provided by the information stored in
sample metadata tables, and this information over-rides any timing provided in the
Timing provided within the video stream in this file format shotuld be ignorec
contradict the timing provided by the file format and may not be* correct or consi
itself.

NOTE This constraint is imposed due to the fact that post-compression editing, combination, or
stream at the file format level may invalidate or make inconsistent\any embedded timing information
the video stream.

No start codes. The elementary streams shallLiepinclude start codes. As stored, each
preceded by a length field as specified in 4:3.3; this enables easy scanning of the s3
units. Systems that wish to deliver, from this file format, a stream using start codes
reformat the stream to insert those start’codes.

8 Sample format
3.1  Definition
subclause defines the struicture of the samples. Samples are externally framed and

lied by that external framing. The syntax of a sample is configured via the deco
guration for the elementary stream. An example of the structure of a video sample is

pllowing figure,
N : -
2~ Access Slice Slice
< Unit < SEI < NAL Unit < NAL Unit
B Delimiter k=2 NAL Unit k= (Primary 5 (Redundant
§ NAL Unit § (if present) § Coded § Coded Picture)
(if present) Picture) (if present)

that define
r stream, as
pnformance
the various
video layer.

as it may
btent within

re-timing of a
bresent within

NAL unit is
mple’s NAL
will need to

have a size
der specific
depicted in

Figure 1 — Example structure of a sample

An access unit is made up of a set of NAL units. Each NAL unit is represented with a:

Length: Indicates the length in bytes of the following NAL unit. The length field can be configured

to be of 1, 2, or 4 bytes.

NAL Unit: Contains the NAL unit data as specified in the applicable video coding standard.
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4.3.3.2 Syntax

aligned (8

{

unsigned int PicturelLength
(i=

for

) class NALUSample

)

sample size;

0; i<PictureLength; // to end of the picture

unsigned int ( (DecoderConfigurationRecord.LengthSizeMinusOne+1) *8)
NALUnitLength;

bit

i +=

}
}

(NALUnitLength * 8) NALUnit;

(DecoderConfigurationRecord.LengthSizeMinusOne+1l) + NALUnitLength;

//Size of Sample from SampleSizeBox

4.3.3.3 S¢

Decode

AVC
NALUni

size|of both the one byte NAL header and the RBSP payload but does notriniclude the length
itself.

NALUnit contains a single NAL unit. The syntax of a NAL unit.is ‘defined in the approp|
spegification (e.g. ISO/IEC 14496-10) and includes both the_.one byte NAL header and
varipble length encapsulated byte stream payload.

4.4 Video Track Structure
In the terminology of ISO/IEC 14496-12, both video and parameter set tracks are video or visual tr
They therefpre use:

a) ahapdler_type of ‘vide’ in the HandlerBox;

b) avig
c) and
A video stre
If there is
alternatives

used should
for informaf

pmantics

ConfigurationRecord indicates the record in the matching samplé- entry
DecoderConfigurationRecord in the case of AVC)

FLength indicates the size of a NAL unit measured in bytes. The length-field include

leo media header ‘vmhd’;

as defined below, a derivative of the visualSampleEntry.

am is represented by one or more video tracks in a file.

more than one-track representing scalable aspects of a single stream, then they
to each othety.and the field ‘alternate group’ should be used, or the composition sy

select one.of them, as appropriate. See 8.10.3 “Track Selection Box” of ISO/IEC 1449
ive labelling of why tracks are members of alternate groups.

4.5 Templqte fields used

(e.g.

5 the
field

riate
the

hcks.

form
stem
6-12

The ISO Base Media File Format defines a number of fields which have default values but which may be
defined for use by specific sub-systems. Tracks containing video data may use the following template

fields:

a) alternate group in the TrackHeaderBox (see 5.4.6 on stream switching).

b) template field ‘depth’ in the VisualSampleEntry to document the presence of alpha.

depth takes one of the following values

0x18 - the video sequence is in colour with no alpha

© ISO/IEC 2014 - All rights reserved


https://iecnorm.com/api/?name=d76674c4cf2f50610de0bdf2663e0443

ISO/IEC 14496-15:2014(E)

0x28 - the video sequence is in grayscale with no alpha

0x20 — the video sequence has alpha (gray or colour)

4.6 Visual width and height

The width and height fields in a VisualSampleEntry must correctly document the cropped frame
dimensions (visual presentation size) of the video stream that is described by that entry. The width and
height fields do not reflect any changes in size caused by SEI messages such as pan-scan. The visual
handling of SEI messages such as pan-scan is both optional and terminal-dependent. If the width and

heig

ht of the sequence rhnngpc then a new Qnmplp entry is needed

Notd
fram

The
one
norn
heig

4.7 1
Sam
and

to-s3

If de
conj

4.89

A sal

that the visual size in the SPS may be either frame or field size; in the sample entry, it i
e size.

width and height fields in the track header may not be the same as the widthjand height
br more VisualSampleEntry in the video track. As specified in the ISO,Base Media Fi
halized visual presentation is needed, all the sequences are normalized to the track
nt for presentation.

Decoding time (DTS) and composition time (CTS)

bles are stored in the file format in decoding order. If pieture reordering is not used ai
composition times are the same, then presentation is;the same as decoding order and of
mple ‘stts’ table is used. Note that any kind of pieture may be reordered, not only B-pict

coding time and composition time differ, the:composition time-to-sample ‘ctts’ table is
inction with the 'stts' table.

ync sample (IDR)

mple is considered as a sync sample if ALL of the following conditions are met:

The video data NAL units+in the sample indicate that the primary picture contained ix
is an instantaneous deeoding refresh (IDR) picture.

When the sample*entry name is 'avcl' or 'avc2’, all SPSs and PPSs needed to decod
data NAL units in the sample of the IDR picture and the following samples in decog
containedsvin the decoder configuration of the video elementary stream or in
parameter set elementary stream sample.

Wheén the sample entry name is 'avc3' or 'avc4’, the following applies:

5 always the

fields in the
e Format, if
t width and

hd decoding
lly the time-
ures.

also used in

the sample

le the video
e order are
a separate

1. If the sample is an IDR access unit, all parameter sets needed for decoding that sample shall

be included either in the sample entry or in the sample itself.

2. Otherwise (the sample is not an IDR access unit), all parameter sets needed for decoding the
sample shall be included either in the sample entry or in any of the samples since the

previous random access point to the sample itself, inclusive.

A parameter set elementary stream sample is a sync sample if and only if all parameter sets required by
the associated video elementary stream from the time of the parameter set sample forward are
supplied, in the parameter set stream, before they are required by the associated video elementary
stream.
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4.9 Shadow sync

The use of the shadow sync table to indicate alternate encodings of a sample for random access are
supported as defined in the ISO Base Media File Format. A shadow sync shall indicate a sample that is a
random access point as specified in the general requirements and for the specific coding format in the

track.

While the use of shadow sync is supported for backward compatibility reasons, this use is deprecated
and use of the mechanisms defined in 5.4.6 is recommended.

4.10 Samp

The video (
recovery pd

SEI messagg.

must be deq
complete.

When all ag
can be sucd
the recovery

This concepit of gradual recovery is supported in the file format als@by using RollRecoveryEntry Gr

[4.5]. In org
distance’
Groups can
message is §

Note
reprg

Within a stn

decoding there. However, in a file, when-performing random access, a deterministic search is de

for the clos
pre-roll).

4.11 Hinting

Note that ¥
pictures, for

Care should

€ groups on random access recovery points and random access points
oding system can include the concept of a ‘gradual decoding refresh’ or random a

This message is found at the beginning of the random access, and indicates how much
oded subsequent to the access unit at the position of the SEI message before the recovg

cess units in output order starting from the access unit at the_ position of the SEI mes
essfully decoded after random access, i.e. when the recovery.frame_cnt syntax eleme
I point SEI message is 0, the Random Access Point (‘rap ‘) sample grouping should be us

er that the group membership marks the sample-containing the SEI message the ‘r
is constrained to being only positive (i.e. a post-roll). In other words, RollRecoverykE

rreater than 0.

- The roll-group counts samples in the file format; this may not match the way that the distances are
sented in the SEI message.

eam, it is necessary to mark the(eginning of the pre-roll, so that a stream decoder may

bst preceding frame whickizcan be decoded perfectly (either a sync sample, or the end

vhat the hint* tracks call “B frames” are actually ‘disposable’ pictures or non-refer]
exampléas defined in ISO/IEC 14496-10.

be ‘taken when the structures in Annex A (aggregators or extractors) are in use ang

[cess

int. This may be signalled in the bit-stream using a mechanism such as the recovery point

data
ry is

sage
nt of
ed.

pups
D11 -
ntry

be used when the value of the recovery_framé.ent syntax element of the recovery poinit SEI

start
bired
of a

ence

transmitted. In particular, a hlnt track that pomts at an extractor in a video track would cause the
extractor itself to be transmitted (which is probably both incorrect and not the desired behaviour), not
the data the extractor references. Hint tracks should normally directly reference NAL units specified in
the applicable video coding standard.

10

© ISO/IEC 2014 - All rights reserved


https://iecnorm.com/api/?name=d76674c4cf2f50610de0bdf2663e0443

ISO/IEC 14496-15:2014(E)

5 AVC elementary streams and sample definitions

5.1 Introduction

The Advanced Video Coding (AVC) standard, jointly developed by the ITU-T and
ISO/IEC]JTC 1/SC29/WG 11 (MPEG), offers not only increased coding efficiency and enhanced
robustness, but also many features for the systems that use it. To enable the best visibility of, and access
to, those features, and to enhance the opportunities for the interchange and interoperability of media,
this part of [ISO/IEC 14496 defines a storage format for video streams compressed using AVC.

This[clause defines the storage for plain AVCU streams, where plain AVC refers to the_main part of
ISO/IEC 14496-10, excluding Annex G (Scalable Video Coding) and Annex H (Multiview Videp Coding).

This|clause specifies the elementary stream and sample structure used to store AVGvisual content.

The |storage of AVC content uses the existing capabilities of the ISO base media file format but also
defines extensions to support the following features of the AVC codec.

— Bwitching pictures:
fo enable switching between different coded streams and substitiition of pictures withir] the same
Stream.

— JPub-sequences and layers:
provides a structuring of the dependencies of a group.of pictures to provide for a flexibl¢ stream
structure (e.g. in terms of temporal scalability and [ayering).

— Parameter sets:
the sequence and picture parameter set mé€chanism decouples the transmission of infrequently
Changing information from the transmission of coded macroblock data. Each slice contajning the
roded macroblock data references-the picture parameter set containing its decoding parfameters. In
furn, the picture parameter set references a sequence parameter set that contains sequgnce level
lecoding parameter information:

5.2 | Elementary stream structure
Twoltypes of elementarystreams are defined for storing AVC content (see also Figure 2):

¢| Video Elementary Streams shall contain all video coding related NAL units (i.e. thoge NAL units
containing 'video data or signaling video structure) and may contain non-video cogling related
NAL units such as SEI messages and access unit delimiter NAL units. Other NAL units|that are not
expressly prohibited may be present, and if they are unrecognized should be ignored (e.g. not
placed in the output buffer while accessing the file).

e Parameter set elementary streams shall not contain video coding related NAL units (i.e. those
NAL units containing video data or signalling video structure), and would normally contain only
sequence parameter sets, picture parameter sets and sequence parameter set extension NAL
units.

Using these stream types, AVC content shall be stored in one of these configurations:
e Video elementary stream with no parameter sets: In this case, sequence and picture

parameter set NAL units shall be stored in the sample entries of this track. Sequence and picture
parameter set NAL units shall not be part of AVC samples within the stream itself.
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e Video elementary stream possibly including parameter sets: In this case, the sample entry
indicates whether the stream may contain parameter sets of given types, in addition to other
parameters provided in the sample entry. Sequence and picture parameter set NAL units may
therefore be part of AVC samples within the stream itself.

e Video elementary stream and parameter set elementary stream: In this case, sequence and
picture parameter set NAL units shall be transmitted only in the parameter set elementary
stream and shall neither be present in the sample entries nor the AVC samples of the video
elementary stream.

The types of NAL units that are allowed 1n each ol the video and parameter set elementary streamsg are
specified in|the following table.
Table 2 - NAL Unit types in elementary Streams
Value of Description Video elementary Video elementary Parametef set
nal_unit_type stream (sample entry | stream (sample entry elementary
'avcl’ or 'avc2') 'avc3’ or 'avc4") stream
0 Unspecified Not specified by this part Not specified by this Not specified by
of ISO/IEC 14496 part ofISO/IEC 14496 this part of
ISO/IEC 14496

1 Coded slice of a non-IDR Yes Yes No
picture
slice_layer_without_partitionin
g rbsp()

2 Coded slice data partition A Yes Yes No
slice_data_partition_a_layer_rb
sp()

3 Coded slice data partition B Yes Yes No
slice_data_partition_b_layer_rb
sp()

4 Coded slice data partition C Yes Yes No
slice_data_partition_c_layer_rbs
pQ)

5 Coded slice of an IDR picture Yes Yes No
slice_layer_without_partitionin
g rbsp()

6 Supplemental enhancement Yes. Yes Only
information(SEI) Except for the Sub- Except for the Sub- ‘declaratjve’
sei_rbsp() sequence, layering or sequence, or layering SEIs should be

Filler SEI messages SEI messages presenit

7 Sequence parameter set (SPS) No. Yes Yes

seq_parameter_set_rbsp( ) If parameter set Parameter set
elementary stream is not elementary stream
used, SPS shall be stored shall not be used
in the Decoder Specific
Information.
8 Picture parameter set (PPS) No. Yes Yes
pic_parameter_set_rbsp( ) If parameter set Parameter set
elementary stream is not elementary stream
used, PPS shall be stored shall not be used
in the Decoder Specific
Information.
9 Access unit delimiter (AU Yes Yes No

Delimiter)
access_unit_delimiter_rbsp( )

12
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10 End of sequence Yes Yes No
end_of_seq_rbsp()

11 End of stream Yes Yes No
end_of_stream_rbsp()

12 Filler data (FD) No Yes No
filler_data_rbsp( )

13 Sequence parameter set No. Yes Yes
extension Parameter set
seq_parameter_set_extension_r If parameter set elementary stream
bsp() elementary stream is not shall not be used

used, Sequence

Parameter Set Extension
shall be stored in the
Decoder Specific
Information.
14...18 Reserved Not specified by this part Not specified)by this Not specified by
of ISO/IEC 14496 part of ISOHEC 14496 this part of

I§0/1EC 14496

19 Coded slice of an auxiliary Yes Yes No
coded picture without
partitioning
slice_layer_without_partitionin
g.rbsp()

20...23 Reserved Not specified by this part Not specified by this Not specified by

of ISO/IEGQ4496 part of ISO/IEC 14496 this part of
IJ0/1IEC 14496
P4 - 31 Unspecified Not spécified by this part Not specified by this Not specified by

of ISO/IEC 14496 part of ISO/IEC 14496 this part of
I§0/IEC 14496

4]
AU Delimiter SEl Messages | veL
o [ = ||| |
S
AcoessUnit 5
N

(a) Single video elementary stream containing NAL units

V/ideo Slice Slice
ES NALU | NALU

/

s i

(b) Synchronized video and parameter sets with arrows denoting synchronization between

streams

Figure 2 — AVC elementary stream structure
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5.3 Sample and Configuration definition

5.3.1 Introduction

AVC sample

: An AVC sample is an access unit as defined in ISO/IEC 14496-10, 7.4.1.2.

AVC parameter set sample: An AVC parameter set sample is a sample in a parameter set stream which
shall consist of those parameter set NAL units that are to be considered as if present in the video

elementary

stream at the same instant in time.

5.3.2 Can

The canoni
addition to

e Vide
B, Cd
units
comf

nical order and restrictions

fal stream format is an AVC elementary stream that satisfies the following cenditios
he general conditions in 4.3.2:

p data NAL units (Coded Slice, Coded Slice Data Partition A, Coded Slice Data Part
ded Slice Data Partition C, Coded Slice IDR Pictures): All slice and’data partition

for a single picture shall be contained with the sample whose decoding time
osition time are those of the picture.

e Par
stre:I:I shall have a decoding time equal or prior to when the parameter set(s) comes into ¢

instal
to th

e NOT]
samy
ensu
relev
that
the s
Para
dynal
stre
Whe
samyl

e Parameter set track: A sync sample in a parameter set track indicates that all parameter

need
succe
para

ntaneously. This means that for a parameter set to be used in a picture it must be sent }
e sample containing that picture or in the sample for that picture.

L — When the sample entry name is 'avcl' or ‘avc2', parameter sets are stored either ij
le entries of the video stream or in the parameter set stream, but never in both.
res that it is not necessary to examine évery part of the video elementary stream to
ant parameter sets. It also avoids dependencies of indefinite duration between the sa
Contains the parameter set definitigly and the samples that use it. Storing parameter se
hmple entries of a video stream-provides a simple and static way to supply parameter

NS in

tion
NAL
and

eter sets: If a parameter set elementary stream is used, then the sample in the parameter

ffect
brior

1 the
This
find
mple
ts in
sets.

mneter set elementary streams-on the other hand are more complex but allow for

le entries and as part of the samples.

ed from_that (decoding) time forward in the video elementary stream are in thd
eding parameter stream samples. Also there shall be a parameter set sample at each pg
neter Set is updated. Each parameter set sample shall contain exactly the sequence

pictu|re parameter sets needed to decode the relevant section of the video elementary streany.

ore

ism in the case of updates. Parameter sets may be inserted into the video elementary
when the file is stréamed over a transport that permits such parameter set updates.
h the sample entry name is 'avc3' or 'avc4’, then parameter sets may be present both the

sets
it or
inta
and

NOTE

by the

The use of a parameter set track in the file format does not require that a system delivering video content
use a separate elementary stream for parameter sets. Instead, implementations may choose to map parameter sets to
in-band parameter set NAL units in the video elementary stream or use some out-of-band delivery mechanism defined

transport layer.

e SEI message NAL units: The order of SEI messages within a sample is as defined in
ISO/IEC 14496-10, 7.4.1.2.

e Access unit delimiter NAL units: The constraints obeyed by access unit delimiter NAL units are

defin

14

ed in ISO/IEC 14496-10, 7.4.1.2.3.
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Sub-sequence and layering SEI messages. Sub-sequence or layering SEI messages shall not
occur in the AVC elementary stream. Specifically, the sub-sequence information, sub-sequence
layer characteristics, and sub-sequence characteristics SEI messages shall not occur in the stored
AVC video elementary stream. Instead, all such information is stored as external metadata as

described in 5.4.5.

Redundant picture: NAL units within a single access unit shall be ordered in non
order of redundant picture count (redundant_pic_cnt).

-decreasing

Slice groups: NAL units within a primary coded picture or a redundant coded picture shall be

5.3.3
This
5.3.3
5.3.3
This

cont

This
Inco
atter

Com
Read

ordered In non-decreasing order of slice group 1dentiiier. Within the same slice group
be ordered by their first Macroblock location (first_mb_in_slice in the slice header).

NOTE Slice groups are stored in a canonical order to ease hinting, and to make it easierto find a p
within a sample.

Filler data. Video data is naturally represented as variable bit rate, inxthe file format
be filled for transmission if needed. Filler Data NAL units and Filler'Data SEI messag
be present in the file format stored stream when the sample entry does not
parameter sets.

NOTE The removal or addition of Filler Data NAL units, start ced€s, SEI messages or Filler Data SEI
change the bit-stream characteristics with respect to conformance’ with the HRD when operating th
mode as specified in ISO/IEC 14496-10, Annex C.

b Decoder configuration information

subclause specifies the decoder configuration information for ISO/IEC 14496-10 video
3.1 AVC decoder configuration record

3.1.1 Definition

record contains the size.'of the length field used in each sample to indicate the 1

record contairis a version field. This version of the specification defines version 1 of
mpatible changes to the record will be indicated by a change of version number. Read¢
npt to decede this record or the streams to which it applies if the version number is unr

patible*extensions to this record will extend it and will not change the configuration v

, slices shall

Fimary picture

and should
es shall not
also permit

messages may
e HRD in CBR

content.

bngth of its

hined NAL units as well'as the initial parameter sets. This record is externally framed (its size must
be supplied by the structure which contains it).

this record.
rs must not
ecognised.

brsion code.

ers/should be prepared to ignore unrecognised data beyond the definition of th

b data they

understand (e.g. after the parameter sets in this specification).

Whe

the

n used to provide the configuration of

a parameter set elementary stream,

a video elementary stream used in conjunction with a parameter set elementary stream,

configuration record shall contain no sequence or picture

parameter

sets

(numOfSequenceParameterSets and numOfPictureParameterSets shall both have the value 0).
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When used to provide the configuration of a video elementary stream used without a parameter set
elementary stream, the configuration record may or may not contain sequence or picture parameter
sets (numOfSequenceParameterSets or numOfPictureParameterSets may or may not have the

value 0).

The values for AVCProfileIndication, AVCLevellndication, and the flags which indicate profile
compatibility must be valid for all parameter sets of the stream described by this record. The level
indication must indicate a level of capability equal to or greater than the highest level indicated in the
included parameter sets; each profile compatibility flag may only be set if all the included parameter
sets set that flag. The proflle 1nd1cat10n must 1nd1cate a proflle to Wthh the entire stream associated

with this cq
profiles, ang
to determin

the examina

must be sp
can be met.

Explicit ind
and bit dep
in the sequ
Similarly t
sequence pq

of chroma|

identical in
any of thesgq
in color spd
required.

The array

messages 0
An examplg
elementary
acquire a d
type when 4

NOTE - this ‘t

extensions to fhese arrays in future'specifications.

When Sequ
indicated fq
they should

5T

| the relevant profile compatlblhty flags are all zero, then the stream may need examin
which profile, if any, the entire stream conforms to. If the entire stream is not examine

tion reveals that there is no profile to which the entire stream conforms, thén the str

it into two or more sub-streams with separate configuration records in which these

cation can be provided in the AVC Decoder Configuration Record about the chroma fo
'h used by the avc video elementary stream. The parameter ‘chroma format idc’ pre
ence parameter set in AVC specifies the chroma sampling relative to the luma samy
he parameters bit depth luma minus8’ and ‘bit dépth chroma minusg’ in
irameter set specify the bit depth of the samples of the lunia and chroma arrays. The v{

format_idc, bit depth luma minus8’ and ‘bitdepth chroma minus8’ mus

rent
ition
d, or
eam
rules

rmat
sent
ling.

the
hlues
I be

all sequence parameter sets in a single AVC configutation record. If two sequences differ in

values, two different AVC configuration recordswill be needed. If the two sequences ¢
ce indications in their VUI information, thenitwo different configuration records are

bf sequence parameter sets, and the\array of picture parameter sets, may contain
Fa ‘declarative’ nature, that is, thosé’that provide information about the stream as a w

of such an SEI is a user-data SEI. Such SEIs may also be placed in a paramete
stream. NAL unit types that areteserved in ISO/IEC 14496-10 and in this specification
pfinition in future, and readers should ignore NAL units with reserved values of NAL
hey are present in these arrays.

blerant’ behaviour is,designed so that errors are not raised, allowing the possibility of backwards-comp
bnce Parameter Set Extension NAL units occur in this record in profiles other than t

r the array specific to such NAL units (profile_idc not equal to any of 100, 110, 122,
be placed in the Sequence Parameter Set Array.

liffer
also

SEI
hole.
- set
may
unit

atible

hose
144),

NOTE - the pr

fileidentified by profile_idc value 144 is deprecated in ISO/IEC 14496-10.

16
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5.3.3.1.2 Syntax

aligned (8) class AVCDecoderConfigurationRecord {

5.3.

unsigned int (8) configurationVersion = 1;
unsigned int (8) AVCProfileIndication;

unsigned int (8) profile compatibility;

unsigned int (8) AVCLevelIndication;

bit (6) reserved = ‘'111111'b;

unsigned int(2) lengthSizeMinusOne;

bit (3) reserved = ‘111'b;

unsigned int (5) numOfSequenceParameterSets;

for (i=0; i< numOfSequenceParameterSets; 1++) {

unoioned dnt (16 cacguancabParaomatrarCaotl anath
~=3J v == =

15:2014(E)

T

bit (8*sequenceParameterSetLength) sequenceParameterSetNALUnit;

~

Insigned int (8) numOfPictureParameterSets;

for (i=0; i< numOfPictureParameterSets; i++) {

unsigned int (16) pictureParameterSetLength;

bit (8*pictureParameterSetLength) pictureParameterSetNALUait;

1f( profile ide == 100 “ profile ide == 110 ||
profile idc == 122 profile idc == 144 )
bit (6) reserved = ‘'111111'b;
unsigned int (2) chroma format;
bit (5) reserved = ‘11111'b;
unsigned int (3) bit depth luma minus8;
bit (5) reserved = ‘11111'b;

unsigned int (3) bit depth chroma minus8;

unsigned int (8) numOfSequenceParameterSetExt;

for (i=0; i< numOfSequenceParameter8gthxt; i++) {
unsigned int (16) sequenceParameterSetExtLength;
bit (8*sequenceParameterSetExtdength) sequenceParameterSetEXtNAL

3.1.3 Semantics

AvCProfileIndication eagntains the profile code as defined in ISO/IEC 14496-10.

profile compatibility is a byte defined exactly the same as the byte which occurs |
profile_IDC andJewvel_IDC in a sequence parameter set (SPS), as defined in ISO/IEC 1+

AvCLevelIndic¢ation contains the level code as defined in ISO/IEC 14496-10.

lengthSizeMihusOne indicates the length in bytes of the NALUnitLength field in aj
sample’or AVC parameter set sample of the associated stream minus one. For exam
one-byte is indicated with a value of 0. The value of this field shall be one o
corresponding to a length encoded with 1, 2, or 4 bytes, respectively.

Unit;

between the
1496-10.

1 AVC video
ble, a size of
f 0,1, or 3

= - s 4 41 1 £ CDQ 41 4 pa | 41 -
ITUMULSEUULCIICEFAL AIICELEL OSTL S TIIUILALTS UIT 1TUIITUCT Ul oS Uldl dIT UsSTU d5 LUIT 1

SPSs for decoding the AVC elementary stream.

nitial set of

sequenceParameterSetLength indicates the length in bytes of the SPS NAL unit as defined in

ISO/IEC 14496-10.

sequenceParameterSetNALUnit contains a SPS NAL unit, as specified in ISO/IEC 144
shall occur in order of ascending parameter set identifier with gaps being allowed.

96-10. SPSs

numOfPictureParameterSets indicates the number of picture parameter sets (PPSs) that are

used as the initial set of PPSs for decoding the AVC elementary stream.

pictureParameterSetLength indicates the length in bytes of the PPS NAL unit as defined in

ISO/IEC 14496-10.

© ISO/IEC 2014 - All rights reserved
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pictureParameterSetNALUnit contains a PPS NAL unit, as specified in ISO/IEC 14496-10. PPSs
shall occur in order of ascending parameter set identifier with gaps being allowed.

chroma_ format contains the chroma_format indicator as defined by the chroma_format_idc
parameter in [SO/IEC 14496-10.

bit depth luma minuss8 indicates the bit depth of the samples in the Luma arrays. For example, a
bit depth of 8 is indicated with a value of zero (BitDepth = 8 + bit_depth_luma_minus8). The

valu

e of this field shall be in the range of 0 to 4, inclusive.

bit depth chroma minus8 indicates the bit depth of the samples in the Chroma arrays. For

example,

a_bit depth of 8 is indicated with a value of zero (BitDepth =

8 +

bit_Jlepth_chroma_minusS). The value of this field shall be in the range of 0 to 4, inclusive.

numOfS
that

sequen

defi

sequen

ISO

5.4 Deriv

5.4.1 AVC

Conformand
that permit
in ISO/IEC 1

AVC conten
‘avcl’.

Readers coff
compat]
that idg
with th

5.4.2 AVC

This subclayse definesthe sample entry and sample format for AVC video elementary streams.

bquenceParameterSetExt indicates the number of Sequence Parameter Set-Extens
are used for decoding the AVC elementary stream.

reParameterSetExtLength indicates the length in bytes of the SPS Extefision NAL ur
hed in ISO/IEC 14496-10.

FeParameterSetExtNALUnit contains a SPS Extension NAL "wnit, as specifie
IEC 14496-10.

ation from ISO Base Media File Format

File type and identification

e with this part of ISO/IEC 14496 is indicated.by the presence of the brand of a specific
b the inclusion of AVC content, in the compadtible brands list of the FileTypeBox as de
4496-12. The file extension normally mat¢hes the major brand.

E may be used in an MPEG-4 context;;in'a file with extension “.mp4”, the major brand m4
iformant to this part of ISOAIEC 14496 should read the file if a suitable brand occurs ij
ible-brands list. Other striictures and/or track types, defined in specifications other
ntified by the brand, may be present, and these may be ignored by a reader conforti

e specification identified by the brand.

Video Stream Definition

5.4.2.1 STmple entry name and format

ions

it as

in

ition
ined

1y be

n the
than
mant

5.4.2.1.1 Definition

Box Types:
Container:
Mandatory:

Quantity:

‘avcl’, ‘avc?’, 'ave3’, 'aved', ‘aveC’, ‘m4ds’, btrt’

Sample Description Box (‘stsd’)

An ‘avcl’, ‘avc?’, 'avc3' or 'avc4' sample entry is mandatory
One or more sample entries may be present

An AVC visual sample entry shall contain an AVC Configuration Box, as defined below. This includes an
AVCDecoderConfigurationRecord, as defined in 5.3.3.1.

18
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An optional MPEG4BitRateBox may be present in the AVC visual sample entry to signal the bit rate
information of the AVC video stream. Extension descriptors that should be inserted into the Elementary
Stream Descriptor, when used in MPEG-4, may also be present.

Multiple sample entries may be used, as permitted by the ISO Base Media File Format specification, to
indicate sections of video that use different configurations or parameter sets.

The sample entry name ‘avcl’ or 'avc3' may only be used when the stream to which this sample entry
applies is a compliant and usable AVC stream as viewed by an AVC decoder operating under the
configuration (including profile and level) given in the AVCConfigurationBox. The file format specific
structuresthat Tesembte NALumits {seeAnmex A Tmay be present but mrust ot beused tp access the
AVC|base data; that is, the AVC data must not be contained in Aggregators (though they may|be included
withjin the bytes referenced by the additional_bytes field) nor referenced by Extractors:

The pample entry name ‘avc2’ or 'avc4' may only be used when Extractors or Aggregators (Annex A) are
requjired to be supported, and an appropriate Toolset is required (for example;-as indicated by the file-
type| brands). This sample entry type indicates that, in order to form 'the intended AVC stream,
Extractors must be replaced with the data they are referencing, and Aggregators must be ekamined for
contpined NAL Units. Tier grouping may be present.

5.4.2.1.2 Syntax

/ Visual Sequences
clags AVCConfigurationBox extends Box (‘avcC’d, {
AvVCDecoderConfigurationRecord () AVCConfig}

clags MPEG4BitRateBox extends Box (‘btrt™) {
ynsigned int (32) bufferSizeDB;

unsigned int (32) maxBitrate;

unsigned int (32) avgBitrate;

clags MPEG4ExtensionDescriptorsBox extends Box(‘m4ds’)
Descriptor Descr[0 .. 255];

clags AVCSampleEntryi()® extends VisualSampleEntry (type) {
// type is ‘avcl’ or 'avc3'

LN

\VCConfiguratienBox config;
[PEG4BitRateBoex () ; // optional
[PEG4ExternisionDescriptorsBox (); // optional

= =

}

clags AVC2SampleEntry () extends VisualSampleEntry (type)
// type is ‘avc2’ or 'avc4d'

AVEConfiqurationBox avcconfig;

MPEG4BitRateBox bitrate; // optional
MPEG4ExtensionDescriptorsBox descr; // optional
extra_ boxes boxes; // optional

}

5.4.2.1.3 Semantics

Compressorname in the base class VisualSampleEntry indicates the name of the compressor used
with the value "\012AVC Coding" being recommended; the first byte is a count of the
remaining bytes, here represented by \012, which (being octal 12) is 10 (decimal), the number
of bytes in the rest of the string

© ISO/IEC 2014 - All rights reserved 19
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config
num

is defined in 53.3. If a separate parameter set stream is

OfSequenceParameterSets and numOfPictureParameterSets must both be zero.

used,

Descr is a descriptor which should be placed in the ElementaryStreamDescriptor when this
stream is used in an MPEG-4 systems context. This does not include SL.ConfigDescriptor or
DecoderConfigDescriptor, but includes the other descriptors in order to be placed after the
SLConfigDescriptor.

bufferSizeDB gives the size of the decoding buffer for the elementary stream in bytes.

maxBitrate givesthe maximum rate in bits/second over any window of one second.

avgBit

5.4.3 AVC

5.4.3.1 Sample entry name and format

5.4.3.1.1

Box Types:
Container:
Mandatory:
Quantity:

An AVC parj
defined belg

5.4.3.1.2

class AVC
AVCCon

5.4.3.1.3

Compre
with
striy

config
mus

5.4.3.2 STmple format

parameter set stream definition

Definition

ITE pives thie average rate i bits/secomd over the entire presemntation

‘avep’

Sample Description Box (‘stsd’)

Yes

One or more sample entries may be present

ameter stream sample entry shall contain an AVC Parameter Stream Configuration Bg
W.

Syntax

barameterSampleEntry () extend&WisualSampleEntry (‘avcp’) {
FigurationBox config;

Semantics

ssorname in the base class VisualSampleEntry indicates the name of the compressor
the value "\016AVC Parameters" being recommended (\016 is 14, the length o
g as a byte).

is defined in:5.3.3. numOf SequenceParameterSets and numOfPictureParameterSet
t both be-zéro.

X, as

used
[ the

5.4.3.2.1 Definition

This subclause defines the sample format for AVC Parameter set streams. An AVC parameter set sample
contains only one or more sequence, picture parameter set, or sequence parameter set extension NAL

units.

20
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5.4.3.2.2 Syntax

aligned(8)

{

class AVCParameterSample

unsigned int Picturelength = sample size;

for

//Size of AVCParameterSample from SampleSizeBox
i<PictureLength; ) // to end of the picture

(1=0;

{

unsigned int ( (AVCDecoderConfigurationRecord.LengthSizeMinusOne+1) *
NALUnitLength;
bit (NALUnitLength * 8) NALUnit;

i += (AVCDecoderConfigurationRecord.LengthSizeMinusOne+1l) + NALUni

8)

tLength;

5.4.3

payload.
5.4.3.3 Trackreference
A track reference of type ‘avcp’ in the video elementary stream track reference table, refg
parameter set stream, is used to connect from the'video elementary stream to the pa
elementary stream.

5.4.4
This
Each

gro
set

Whe

NOTE 1

E
para

$.2.3 Semantics

[ALUnitLength indicates the size of a NAL unit measured in bytes. Thedength field 1
size of both the one byte NAL header and the EBSP payload but does hot include the]
itself.

[ALUnit contains a single NAL unit. The syntax of a NAL unit is defined in ISO/IEC 14

. Parameter sets

subclause applies when a separate.parameter set stream is not used.

AVC sample entry, which contains the AVC video stream decoder specific informatio

s an identifier, and- each slice references the parameter set it was coded agains
eter set's identifier.

n the sample entry name is 'avcl’ or 'avc2’, the following applies:
In the file format each configuration of parameter sets is represented separately. A

seficannot be updated without causing a different sample entry to be used. F
suppose that samples 1 to 4 use PPSs identified as 1, 2, 3 and a single SPS identi

of SPSs and PPSs. This-group of parameter sets functions much like a codebook. Eac'ht

ncludes the
length field

496-10 and

includes both the one byte NAL header and the variable‘léngth encapsulated byte stream

rencing the
rameter set

includes a
parameter
t using the

\ parameter
br example,
ied as 1. At

cnmp]p 0 a new value of PPS 2 ig rpqnirpd but PPSs 1 and 3 remain unaltered and a

e used until

sample 10. In this case, the sample entry for samples 1 through 4 is the same and contains the

initial values of PPSs 1, 2, 3 and SPS 1. At sample 5 the sample entry must change

to a second

sample entry, which contains the updated value for PPS 2 as well as the original values of PPSs 1

and 3 and SPS 1. This second sample entry is used for samples 5 through 10.

the differences in order to send the appropriate parameter set updates.

parameter set elementary stream be used.

© ISO/IEC 2014 - All rights reserved
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It is recommended that when several parameter sets are used and parameter set updating is desired, a separate
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NOTE 2 Decoders conforming to this specification are required to support both parameter sets stored in separate
elementary streams as well as parameter sets stored in the AVC sample entries, unless restricted by another specification using
this one.

When the sample entry name is 'avc3' or 'avc4’, parameter sets may be present in both sample entry
and as part of samples, and an update of a parameter set by a parameter set of the same type that is

stored as part of a sample is possible.

5.4.5 Layering and sub-sequences

54.5.1 1

uction

Streams may be constructed so that the referential dependencies between samples allow only sul

of the samp
entire sets
and what pi

The referen
Samples in
samples are
than N.

Sub-sequend
sequences 1
one layer. A

es to be sent to the decoder. This mechanism is called thinning a stream. Thinning disd
bf samples using knowledge of what other sets of pictures this set of pictures’depend
cture sets in turn depend on it.

tial dependencies between samples in a stream are structured into layers and sub-seque
higher layers can only depend on samples in lower layers. Layefs are numbered, anc
organized such that a sample in layer N has no dependencies.@fy samples in layers gre

es are as defined in the Annex D of ISO/IEC 14496-10, Dependency relations between
epresent the dependency structure of a stream. Each sub-sequence belongs to one and
sample shall reside in one layer and in one sub-sequence only.

Layering and sub-sequence information is represented.in the file format to allow systems readin

files to undg
dependency

Layer and 3
contain zer
This Sampl

erstand the ways in which stream thinningzmay be achieved without having to examin
structure of every sample.

ub-sequences are represented in\the AVC file format as Sample Group. An AVC file
or one instance of a SampleToGroupBox (per track) with a grouping type equal to |

accompanying instance of the SampleGroupDescriptionBox with the same grouping type shall,

exists, contd
contain zer(
This samp14

lin AVCLayerEntry sample group entries describing the layers. Similarly, an AVC file
or one instance of.a\SampleToGroupBox (per track) with a grouping type equalto’
b ToGroupBox instance represents the assignment of samples in a track to sub-sequence

accompanying instance of\the SampleGroupDescriptionBox with the same grouping type shall,

exists, contd

in AvCSubSeguenceEntry sample group entries describing the sub-sequences.

5.4.5.2 Sub-sequence description entry

eToGroupBox instance represents the assignment of samples in a track to layerd.

hsets
ards
s on

nces.
| the
bater

sub-
only

b the
e the

shall
avll'.

An
if it
shall
nvss’.
s. An

if it

5.4.5.2.1 efinition

Group Types: ‘avss'

Container: Sample Group Description Box ('sgpd")
Mandatory:  No

Quantity: Zero or more.

A sub-sequence description entry is a sample group entry that describes a sub-sequence. A sub-
sequence is a set of samples in a track belonging to the same layer. A sub-sequence depends on another
sub-sequence if and only if there exists a sample in the sub-sequence that is directly referentially
dependent on some sample in the other sub-sequence. All samples in a sub-sequence shall directly
depend only on (i.e., refer to) other samples within the same sub-sequence or samples in the sub-
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sequences on which is it dependent. A sub-sequence can depend on zero or more sub-sequences in the
lower layers. A sub-sequence shall not depend on any other sub-sequence in the same or higher layer.

At most one partition of an AVC stream into layers shall exist in the AVC file format; that is, there is
either zero or one instances of the sample group boxes (SampleToGroupBox,
SampleGroupDescriptionBox) per track concerning the grouping of samples into layers and sub-
sequences.

5.4.5.2.2 Syntax

?1i~xlcd(8> \,laoo DCbJClJ.LlCLJ.\.,_Y Ix;fu
unsigned int (8) subSegDirectionFlag;
unsigned int (8) layerNumber;

unsigned int (16) subSequenceldentifier;

clags AVCSubSequenceEntry () extends VisualSampleGroupEntry |\(Vavss')

(16) subSequencelIdentifer;
unsigned int(8) layerNumber;
unsigned int (1) durationFlag;
unsigned int (1) avgRateFlag;
unsigned int(6) reserved = 0;
if (durationFlag)

unsigned int (32) duration;
if (avgRateFlag)

unsigned int

unsigned int(8) accurateStatisticsFlag;
unsigned int (16) avgBitRate;
unsigned int (16) avgFrameRates

unsigned int (8) numReferences}
DependencyInfo dependency [numReferences];

5.4.5.2.3 Semantics

gubSegDirectionFlag, layerNumber and subSequenceldentifier wiithin the
DependencyInfo elass identify a sub-sequence that is used as a reference for this sub-sequence.
Only direct,-hot indirect, referential dependencies shall be identified. The ideptified sub-
sequence has’sub-sequence identifier equal to subSequenceIdentifier and regides in the
layer haying the layer number equal to layerNumber. If subSegDirectionFlag i 0, the sub-
sequénce used as a reference for this sub-sequence is the closest sub-sequence arhong all the
candidate sub-sequences whose first picture precedes the first picture of this sub-sequence in
decoding order and which resides in the indicated layer and has the indicated syb-sequence
identifier; ‘closest” means that among all the candidate suh-sequences the first pirture of the
referenced sub-sequence is the closest to the first picture of this sub-sequence in decoding
order. If subSegDirectionFlagis equal to 1, the sub-sequence used as a reference for this sub-
sequence is the closest sub-sequence among all the candidate sub-sequences whose first picture
succeeds the first picture of this sub-sequence in decoding order and which resides in the
indicated layer and has the indicated sub-sequence identifier; ‘closest’ has the same meaning as
above.

subSequenceIdentifier gives the identifier for the sub-sequence.

layerNumber gives the layer number to which the sub-sequence belongs.
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durationFlag equal to O indicates that the duration of the target sub-sequence is not specified.
Otherwise, a value of 1 indicates that the duration field indicates the duration of this sub-
sequence.

avgRateFlag equal to O indicates that the average bit rate and the average frame rate of the target
sub-sequence are unspecified. Otherwise, a value of 1 indicates that the average rate
characteristics are described by the accurateStatisticsFlag, avgBitRate,
avgFrameRate fields.

duration indicates the duration of the target sub-sequence in clock ticks of a 90-kHz clock.

accura

and

teStatisticsFlag indicates how reliable the values of avgBitRate and avgFrameRate

are.

rounded from statistically correct values. accurateStatisticsFlag equal to 0 indicates

avg

valules.

avgBit
this
bits
sub-
sub-
#= to:

avgFra
All ]
rate
nun]
sub
pict
folld
shal

numRef
dep
seqy

5.4.5.3 L4
5.4.5.3.1
Group Type

Container:
Mandatory:

accurateStatisticsFlag equal to 1 indicates that avgBitRate and avgFrameRats

BitRate and avgFrameRate are estimates and may deviate somewhat from. the co

Rate gives the average bit rate in (1000 bits)/second of this sub-sequence-’All NAL un
sub-sequence are taken into account in the calculation. In the following;'B is the numb

sequence (in decoding order), and t; is the decoding timestamp-of the last picture o
sequence (in decoding order). Then, the avgBitRate is calculated’as follows provided t
avgBitRate = round(B + ((tz - t1) * 1000)). If t; = t;, avgBitRate-shall be 0.

neRate gives the average frame rate in units of frames/{256 seconds) of this sub-sequ
VAL units of this sub-sequence are taken into accoudit in the calculation. The average fi
is calculated according to the presentation timestamp of the frame. In the following, C i
ber of frames in the sub-sequence. t; is the presentation timestamp of the first picture o
sequence (in decoding order), and t; is the presentation timestamp (in seconds) of thg
ire of the sub-sequence (in decoding otder). Then, the avgFrameRate is calculate
ws provided that t; # tz: avgFrameRate =round(C * 256 + (t2 - t1)). If t1 = t;, avgFrame
| be 0. Value zero indicates an unspegified frame rate.

erences gives the number of-sub-sequences directly referenced in this sub-sequ
endency is an array of DependencyInfo structures giving the identifying referenced
ences.

iyer description entry
Definition
5: ‘avll]
Sample Group Description Box (‘sgpd’)

No
7.ero or more.

Quantity:

in all NAL units in the sub-sequence. t; is the decoding timestamp of'the first picture olgthe

b are
that
rrect

ts of
er of

the
1at t1

brce.
ame
5 the
f the
last
d as
Rate

brce.
sub-

A layer sample group entry defines the layer information for all samples in a layer. Layers are
numbered with non-negative integers. Layers are ordered hierarchically based on their dependency on
each other: A layer having a larger layer number is a higher layer than a layer having a smaller layer
number. The layers are ordered hierarchically based on their dependency on each other so that a layer
does not depend on any higher layer and may depend on lower layers. The lowest layer is numbered as
zero and other layers are given consecutive numbers. In other words, layer 0 is independently
decodable, pictures in layer 1 may be predicted from layer 0, pictures in layer 2 may be predicted from
layers 0 and 1, etc.

24
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5.4.5.3.2 Syntax

class AVCLayerEntry () extends VisualSampleGroupEntry ('avll')
{

unsigned int(8) layerNumber;

unsigned int(8) accurateStatisticsFlag;

unsigned int(16) avgBitRate;

unsigned int (16) avgFrameRate;

}

5.4.5.3.3 Semantics

ayerNumber gives the number of this layer with the base layer being numbered as

enhancement layers being numbered as one or higher with consecutive numbers.

ccurateStatisticsFlag indicates how reliable the values of avgBitRate,and avg

are. accurateStatisticsFlag equal to 1 indicates that avgBitRate and avgFra

vero and all

FrameRate
meRate are

rounded from statistically correct values. accurateStatisticsFlagnequal to 0 indicates that

avgBitRate and avgFrameRate are estimates and may deviate,semewhat from
values.

vgBitRate gives the average bit rate in units of 1000 bits per second. All NAL unitg

lower sub-sequence layers are taken into account in thecalculation. The averag
calculated according to the decoding timestamp. In thé-pllowing, B is the number

NAL units in this and lower sub-sequence layers. t; isithe decoding timestamp of the
in this and lower sub-sequence layers in the’presentation order, and t; is th
timestamp of the latest picture in this and lowér)sub-sequence layers in the present
Then, avgBitRate is calculated as follows provided that t; # tz: avgBitRate = rouf
t1) * 1000))). If t; = t;, avgBitRate shall be\0. Value zero indicates an unspecified bit

vgFrameRate gives the average frame gate in units of frames/(256 seconds). All NAL

and lower sub-sequence layers arge taken into account in the calculation. In the fol

the correct

in this and
b bit rate is
pf bits in all
first picture
e decoding
ation order.
1d(B + ((t2 -
rate.

units in this
lowing, C is

the number of frames in this anddower sub-sequence layers. t; is the presentation timestamp of

the first picture in this and lower sub-sequence layers in presentation order, a
presentation timestamp of\the latest picture in this and lower sub-sequence I3
presentation order. Then; the avgFrameRate is calculated as follows provided
avgFrameRate = round(C * 256 + (tz - t1)). If t1 = t;, avgFrameRate shall be 0.
indicates an unspecified frame rate.

5.4.6 Alternate streams and switching pictures

5.4.6.1 Switching Pictures

In ty
data

pical streaming scenarios, one of the key requirements is to scale the bit rate of the

nd t; is the
yers in the
that t; # to:
Value zero

compressed

intesponse to changing network conditions. The simplest way to achieve this is to encc

de multiple

streams with different bandwidths and quality settings for representative network conditions. The
server can then switch amongst these pre-coded streams in response to network conditions. In earlier
standards, switching between streams is only possible at I-pictures, because the pictures can only be
switched when there are no dependencies on prior pictures for reconstruction.

AVC includes supports for SP-pictures and Sl-pictures ("switching pictures") that allow switching from
one stream to another while still supporting inter coding of switching pictures. The following figure
shows how SP pictures are used to switch between two different bit streams.

© ISO/IEC 2014 - All rights reserved
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In the file f
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Figure 3 — Stream switching

brmat, switching pictures are stored in switching picture tracks, which are tracks sep{
ck that is being switched from and the track being switched to. Switching picture track
] by the existence of a specific required track reference in thatdrack. A switching picty
ve to the sample in the destination track that has exactly the same decoding time.
ctures are SI pictures, then no further information is needed;

pictures in the switching track are SP pictures, thenvtwo extra pieces of information mg
t, the source track that is being switched from must be identified by using a track refer
track may be the same track as the destination track). Second, the dependency o
cture on the samples in the source track may'be needed, so that a switching picture is
he pictures on which it depends have beemsupplied to the decoder.

lency is represented by means of antoptional extra sample table. There is one entry
ne switching track. Each entry records the relative sample numbers in the source trac
witching picture depends. If this array is empty for a given sample, then that switd
ains an SI picture. If the dependency box is not present, then only SI-frames shall be pr¢

sample may have multiple coded representations with different dependencies. For
ultiple representations of a switching sample are stored in different switching trackg
. For example,\one switch track might contain a SP-picture representation depender
r samples, used for stream switching, while another switch track may contain and
on as ap-Sl-picture, used for random access.

ternate group

irate
5 can
re is
If all

1y be
ence
[ the
only

per
k on
hing
sent

AVC

(i.e.
It on
ther

The ISO Base Media File Format (but not the version one specification of the MPEG-4 file format, which
is branded as 'mp41') supports the use of what is called alternate tracks. Each track can optionally
specify an alternate group (in the track header box) that groups together alternate encodings of the
same content. Thus, each alternate bit-stream can be stored as a separate track and related together as
alternate tracks. All the tracks which form a group which may be switched between, but not the tracks
containing the switching pictures, must be a member of an alternate group with a non-zero group
identifier.

An alternate group is not needed if there is only one primary track, with a switching track. This
switching track may contain SI pictures, or SP pictures for trick modes or error resilience, which predict
both from and to the same track.
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5.4.6.3 Trackreferences

The switching track must be linked to the track into which it switches (the destination track) by a track
reference of type ‘swto’ in the switching picture track.

If the switching track contains SP pictures, the switching track must be linked to the track from which it
switches (the source track) by a track reference of type ‘swftr’ in the switching picture track.

5.4.6.4 Sample dependency

5.4.6A4 1 Defimition

Box [l'ype: ‘sdep’

Container: Sample Table ‘stbl’
Mangdatory:  No

Quantity: Zero or exactly one.

This|subclause defines the dependencies of each switching sample on ‘sample(s) in the spurce track.
This(table is only needed in a switching track that has a source (‘swfr’)\track dependency.

This|box contains the sample dependencies for each switching-sample. The dependencies dre stored in
the fable, one record for each sample. The size of the table, sample count is taken from the
sample count in the Sample Size Box ('stsz') or Compact Sample Size Box (‘stz2").

5.4.6.4.2 Syntax

aligned(8) class SampleDependencyBox

gxtends FullBox(‘sdep’, version =0, 0) {

for (i=0; 1 < sample count; iv4 )Y

unsigned int (16) dependencylicount;

for (k=0; k < dependency.&ount; k++) {
signed int (16) relative sample number;

}

5.4.6.4.3 Semantics

dependency céunt is an integer that counts the number of samples in the source tra¢ck on which
this switehing sample directly depends.

relativie)sample number is an integer that identifies a sample in the source track. [The relative
sample numbers are encoded as follows. If there is a sample in the source track with the same
decoding time, it has a relative sample number of 0. Whether or not this sampl¢ exists, the
sample i ich i diately precedes the decoding ti of thie switching
sample has relative sample number -1, the sample before that -2, and so on. Similarly, the
sample in the source track which immediately follows the decoding time of the switching
sample has relative sample number +1, the sample after that +2, and so on.

mple 2 ne a e 5 AL a mmed o precedge e _decodlng me_Q 0

5.4.7 Definition of a sub-sample for AVC

For the use of the sub-sample information box ( 8.7.7 of ISO/IEC 14496-12) in an AVC stream, a sub-
sample is defined as one or more contiguous NAL units within a sample and having the same value of
the following fields; RefPicFlag, RedPicFlag and VclNalUnitFlag. Each sub-sample includes both
NAL unit(s) and their preceding NAL unit length field(s). The presence of this box is optional; however,
if present in a track containing AVC data, it shall have the semantics defined here.

© ISO/IEC 2014 - All rights reserved 27


https://iecnorm.com/api/?name=d76674c4cf2f50610de0bdf2663e0443

ISO/IEC 14496-15:2014(E)

The subsample_priority field shall be set to a value in accordance with the specification of this field in
ISO/IEC 14496-12.

The discardable field shall be set to 1 only if this sample can still be decoded if this sub-sample is
discarded (e.g. the sub-sample consists of an SEI NAL unit, or a redundant coded picture).

The reserved field is defined for AVC as follows:

unsigned int (1) RefPicFlag;
unsigned int (1) RedPicFlag;
unsigned int (1) VclNalUnitFlag;
unsfgned 1nt(29) reserved = 0;

RefPicFlag equal to 0 indicates that all the NAL units in the sub-sample have nal refy\idc gqual
to (. RefPicFlag equal to 1 indicates that all the NAL units in the subésample have
nal| ref idc greater than 0.

RedPicFlag equal to O indicates that all the NAL wunits in they Sub-sample have
redpndant pic cnt equal to 0. RedPicFlag equal to 1 indicates that,all‘the NAL units ip the
sub{sample have redundant pic cnt greater than 0.

VclNalbUnitFlag equal to 0 indicates that all NAL units in the sub-sample are non-VCL NAL ynits.
Valye 1 indicates that all NAL units in the sub-sample are VCL NAL'units.

5.4.8 Posttdecoder requirements scheme for signalling of SEIfor AVC
5.4.8.1 General

In order to jhandle situations where the file author requires certain actions on the player or renderer,
the ISO bade media file format specifies the restrictéd-video mechanism where sample entrie§ are
hidden behind the generic sample entry ‘resv’..The mechanism applies to AVC and for this case f file
author can [ist occurring SEI message IDs [ISOZIEC 14496-10] and classify them into two categdries:
those that gre deemed required by the file author for correct playback, and others. The occurrenge of
either type of SEI messages can be signalledin the SEI Information box.

The scheme| for signalling of SEI forAVC is defined here.

The SchemdType *ase1’ (AVCSEI) is used.
5.4.8.2 SEI Information box

5.4.8.2.1 Definition

Box Type: ‘seii!’

Container: Scheme Information box (*schi’)
Mandatory:  Yes (when the SchemeType is ‘aSEI’)
Quantity: One

The SEI Information box is contained in the Scheme Information box when the SchemeType is ‘aSEI’,
and contains information about the SEI messages present in the AVC stream. Although the SEI messages
are not required for decoding, the file author may require certain actions for rendering or other
purposes. The box distinguishes between SEI which is required to be understood for correct playback
and SEI which is not required for correct playback (but may enhance playback).

By inspecting the SEI Information box a player will know which SEI messages that occur in the
bitstream and whether they are required for rendering.
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When the coding system is AVC and the restriction is signaled with SEI messages, then the SEI messages
listed here should be stored either in the bitstream or in the AVC Configuration Record. The SEI
Information box does not contain the actual SEI messages, it only lists those that occur in the bitstream.

5.4.8.2.2 Syntax

aligned (8) class SeiInformationBox extends Box (‘seii’) {
unsigned int (16) numRequiredSEIs;
for (i=0; i<numRequiredSEIs; i++) {
unsigned int (16) requiredSEI ID;

JiIsigned 1nt(l6) NUMNOLREQUITEdSELS;
for (i=0; i<numNotRequiredSEIs; i++)
unsigned int (16) notrequiredSEI ID;

}

5.4.8.2.3 Semantics

fequiredSEI ID takes on the value “payloadType” of an SEI message present in the AVC stream
that is deemed necessary by the file author for correct playback.

notrequiredSEI_ID takes on the value “payloadType” ,of_an SEI message present|in the AVC
stream that is not deemed necessary by the file authorfot correct playback.

6 BSVC elementary stream and sample definitions

6.1 Introduction

This|clause specifies the storage format of\SVC data. It extends the definitions of the storage format of
AVCfin clause 5.

The file format for storage of SVC"content, as defined in this clause and Annexes Annex A [to Annex D,
uses|the existing capabilities of the ISO base media file format and the plain AVC file format (i.e. the file
formlat specified in clause 5). In addition, the following new extensions, among others, to sipport SVC-
specific features are specified.

— Bcalable or multiview grouping:
h structuring and grouping mechanism to indicate the association of NAL units with diff¢rent types
hnd hierarchy levels of scalability.

— Aggregator:
h stricture to enable efficient scalable grouping of NAL units by changing irregular patqerns of NAL

o ot ] oy £ +aod dat s
UIIILS TITU T T aUIdD Pdittllio Ul dgglTadltUu Udid UllIts.

— Extractor:
a structure to enable efficient extraction of NAL units from other tracks than the one containing the
media data.

— Temporal metadata statements:
structures for storing time-aligned information of media samples.

— AVC compatibility:

a provision for storing an SVC bitstream in an AVC compatible manner, such that the AVC
compatible base layer can be used by any plain AVC file format compliant reader.
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6.2 Elementary stream structure

SVC streams are stored in accordance with 5.2, with the following definition of an SVC video elementary

stream:

e SVCVideo Elementary Streams shall contain all video coding related NAL units (i.e. those NAL
units containing video data or signalling video structure) and may contain non-video coding
related NAL units such as SEI messages and access unit delimiter NAL units. Also Aggregators
(see A.2) or Extractors (see A.3) may be present. Aggregators and Extractors shall be processed
as defined in this International Standard (e.g. shall not directly be placed in the output buffer

whileaccessing-the-fite}- Other NALwmnitsthatare nmotexpressty prohibitedmay bepresent; and

d they should be ignored (e.g. not placed in the output buffer’while

if th

accessing the file).

ey are unrecognize

SVC streams$ may also be stored using associated parameter set streams, if needed.

For SVC streams, Table 2 is updated as follows; only entries where the definition for SVC differs from

AVC, are shown.
Table 3 - NAL Unit types in SVC and AVC Streams
Value of Description AVCvideo SVCvideo SVC video Parameter et
nal_unit_type elementary stream elementary stream elementary stream elementary stream

(sample entry 'avel’,
'ave2', or 'svelY)

(sample entry
'avc3', 'avc4', or

'sve2')
14 Prefix NAL unit in Not specified Yes Yes No
scalable extension
prefix_nal_unit_rbsp
0O
15 Subset sequence Not specified No. Yes. Yes
parameter set If parameter set Parameter set
subset_seq_paramet elementary stream is elementary stream
er_set_rbsp() not used, Subset SPS shall not be used.
shall be stored in the
Decoder Specific
Information.
20 Coded slice in Not specified Yes Yes No
scalable extension
slice_layer_
extension_rbsp( )

24 -29 Notspecified Not specified Not specified Not specified Not specifidd
30 Aggregator Not specified Yes Yes No
31 Extractor Not specified Yes Yes No

NOTE slice_layer_extension_rbsp was previously called slice_layer_in_scalable_extension_rbsp.

There may be AVC VCL NAL units, SVC VCL NAL units and other NAL units, i.e. non-VCL NAL units,
present in an SVC video elementary stream. Additionally, there may be Aggregator NAL units and
Extractor NAL units present in an SVC video elementary stream.

30
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An AVC VCL NAL unit in an SVC video elementary stream conforming to one or more profiles specified
in Annex G of ISO/IEC 14496-10 shall be immediately preceded by a prefix NAL unit containing the
scalability information for the AVC VCL NAL unit. In this file format an AVC VCL NAL unit and the
immediately preceding prefix NAL unit are logically seen as one NAL unit: the prefix NAL unit provides
the scalability information and the AVC VCL NAL unit provides the NAL unit type and payload.

6.3 Use of the plain AVC file format

The SVC file format is an extension of the plain AVC file format defined in this International Standard.

Subdlause 5.4.5 1s defined for use with plain AVC streams. Its Use with SVC streams 1s depredated.
6.4 Sample and configuration definition

6.4.1 Introduction

SVC Bample: An SVC sample is also an access unit as defined in 7.4.1.2 of ISO/IEC 14496-10.
6.4.2 Canonical order and restrictions

6.4.2.1 Restrictions
The following restrictions apply to SVC data in addition to,the requirements in 5.3.2.

4 SVC coded slice NAL units (Coded slices in‘scalable extension): All SVC coded slice NAL units
for a single instant in time shall be contained in the sample whose composition tirhe is that of
the picture represented by the access unit. An SVC sample shall contain at least one|AVC or SVC
VCL NAL unit.

¢4 Prefix NAL units (Prefix NAL\unit in scalable extension): Each prefix NAL unjft is placed
immediately before the corresponding AVC VCL NAL unit, providing scalability information
about the AVC VCL NAL unit.

o«  NOTE Prefix NAL units may.also be associated with filler data NAL units.

4 Aggregators/Extractors: The order of all NAL units included in an Aggregator or regferenced by
an Extractof is exactly the decoding order as if these NAL units were present in a|sample not
containing\aggregators or extractors. After processing the Aggregator or the Extragtor, all NAL
units,must be in valid decoding order as specified in ISO/IEC 14496-10.

6.4.2.2, ( Decoder configuration record

When the decoder configuration record defined in 5.3.3.1 is used for a stream which can be interpreted
as either an SVC or AVC stream, the AVC decoder configuration record shall reflect the properties of the
AVC compatible base layer, e.g. it shall contain only parameter sets needed for decoding the AVC base
layer.

If the sample entry name is 'svcl’, a parameter set stream may be used with SVC streams, as with AVC
streams, in which case, parameter sets shall not be included in the decoder configuration record.
Otherwise (the sample entry name is 'svc2'), parameter sets may be stored in both the decoder
configuration record or as part of samples.
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Sequence parameter sets are numbered in order of storage from 1 to numOfSequenceParameterSets
or numOfPictureParameterSets respectively. Sequence and Picture parameter sets stored in this
record in a file may be referenced using this 1-based index by the InitialParameterSetBox.

The SVCDecoderConfigurationRecord is structurally identical to an
AVCDecoderConfigurationRecord. However, the reserved bits preceding and succeeding the
lengthSizeMinusOne field are re-defined. The syntax is as follows:

aligned(8) class SVCDecoderConfigurationRecord ({
unsigned int (8) configurationVersion = 1;
unsigned int (8) AVCProfilelndication;
unsigned int (8) profile compatibility;
unsigned int (8) AVCLevelIndication;
bit (1) | complete represenation;

bit (5)| reserved = ‘11111'b;
unsigned int (2) lengthSizeMinusOne;
bit (1) | reserved = ‘0'b;

unsigned int (7) numOfSequenceParameterSets;

for (if0; i< numOfSequenceParameterSets; i++) {
unslfigned int (16) sequenceParameterSetLength ;
bit[(8*sequenceParameterSetLength) sequenceParameterSetNALUnit;

}

unsigned int (8) numOfPictureParameterSets;

for (if0; i< numOfPictureParameterSets; i++) {
unsfigned int (16) pictureParameterSetLength;
bit|(8*pictureParameterSetLength) pictureParameterSetNALUnit;

}

The semdntics of the fields AvVCProfileIndigation, profile compatibility, [and
AVCLevelIndication differ from the AvCDecoderConfigurationRecord as follows:

The fields pvCProfileIndication, AVCLevelIndication carry the profile and level indications,
respectively, indicating the profile and level of the entire scalable stream in this track. They, and the
profile cpmpatibility field, must have valiies such that a conforming SVC decoder is able to decode
bitstreams (conforming to the profile, level and profile compatibility flags indicated in any of the
sequence parameter sets or subset sequence parameter sets contained in this record.

The semantics of other .fields are as follows, or are as defined for| an
AVCDecodefrConfigurationRecord:

complefe representation is set on a minimal set of tracks that contain a portion of the original
encqded scalablestream, as defined in 6.5.1. Other tracks may be removed from the file without
loss| of any (portion of the original encoded bitstream, and, once the set of tracks has peen
redyced to;only those in the complete subset, any further removal of a track removes a portion
of the €ncoded information.

numOf SequenceParameterSets Indicates the number of SPSs and subset SPSsS that are used for
decoding the SVC elementary stream. The value of numOfSequenceParameterSets shall be in
the range of 0 to 64, inclusive.

SequenceParameterSetLength indicates the length in bytes of the SPS or subset SPS NAL unit.

SequenceParameterSetNALUnit contains a SPS or subset SPS NAL unit. SPSs shall occur in order
of ascending parameter set identifier with gaps being allowed. Subset SPSs shall occur in order

of ascending parameter set identifier with gaps being allowed. Any SPS shall occur before all the
subset SPSs, if any.
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6.5 Derivation from the ISO base media file format

6.5.1 SVC track structure

A scalable video stream is represented by one or more video tracks in a file. Each track represents one
or more operating points of the scalable stream. A scalable stream may, of course, be further thinned, if
desired.

There is a minimal set of one or more tracks that, when taken together, contain the complete set of
encoded information. All these tracks shall have the flag “complete representation” set in all their

sam
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6.5.3 SVCvideo stream definition

6.5.3.1 Sample entry name and format

6.5.3.1.1 Definition

Types:
Container:
Mandatory:
Quantity:

If an SVC el
entry (‘avc
Configurati
Configurati
compatible
Box docum
containing
SVCDecode

For all sam
height field:

1’, ‘avc2’,

!

‘avc2’, ‘aved’, ‘aveC’, ‘svcl’, 'svc2', 'svcC’,’seib’
Sample Description Box (‘stsd’)
One of the avcl, avc2, avc3, avc4, svcl and svc2 boxes is mandatory.

One or more sample entries may be present

Lmentary stream contains a usable AVC compatible base layer, then an AVC visuaksa
'avc3’, or 'avc4') shall be used. Here, the entry shall contain initially’ an
n Box, possibly followed by an SVC Configuration Box as defined below: The
n Box documents the Profile, Level and Parameter Set information pertaining to the
base layer as defined by the AvCDecoderConfigurationRecord. TheCSVC Configur
defined

the SvC compatible enhancement layers as

ConfigurationRecord, stored in the SVCConfigurationBox.

by

ple entries except for ‘svcl’ and 'svc2', i.e. ‘avcl’, ‘avc2’,~avc3' and 'avc4’, the width|

width and hfeight document the resolution achieved by decoding theentire stream.

If the SVC el
(‘svcl’ or's
defined bel
Standard.

The lengt}

ementary stream does not contain a usable AVC{base layer, then an SVC visual sample ¢
7c2') shall be used. The SVC visual sample entry shall contain an SVC Configuration Bd
bw. This includes an SvCDecoderConfigurationRecord, as defined in this Internat

1SizeMinusOne field in the SVC afid AVC configurations in any given sample entry

have the same value.

A priority a
values. Whe

the priority|

ssignment URI provides the hame (in the URI space) of a method used to assign priori
n it occurs in an AVC or{SYC sample entry, exactly one URI shall be present, that docun]
id assignments in the.stream. The URI is treated here as a name only; it should be

referenceablle, though this is-not required. File readers may be able to recognize some methods

thereby kng

Extractors
'svc2' track
Scalabilityly

NOTE

w what streamyextraction operations based on priority_id would do.

r aggregators may be used for SVC VCL NAL units in ‘avcl’, ‘avc2’, 'avc3’, 'avc4’, ‘svc
5. The {extra_boxes’ in an ‘avc2’ or 'avc4' sample entry may be an SVCConfiguratior]
| formationSEIBox, SVCPriorityAssignmentBox or other extension boxes.

ents the Profile, Level and Parameter Set information pertaining {to"the entire str

in the sample entry document the AVC base layer. Forcan“svcl’ or 'svc2' sample entry,

mple
AVC
AVC
AVC
ition
eam

the

and
the

ntry
X, as
onal

shall

ty_id
ents
h de_

1’ or
Box,

When AVC r*r\mnah]nlhfy is lhr]lrnfnr‘ it may be necessary toindicate an unrealistic level for the AVC base

layer,

to accommodate the bit rate of the entire stream, because all the NAL units are considered as included in the AVC
base layer and hence may be fed to the decoder, which is expected to discard those NAL unit it does not recognize.
This case happens when the ‘avcl’ or 'avc3' sample entry is used and both AVC and SVC configurations are present.

Either or both of a ScalabilitylnformationSEIBox or SVCConfigurationBox may be present in an ‘avcl’ or

'avc3' samp

le entry. In this case the AVCSVCSampleEntry definition below applies.

Compressorname in the base class visualSampleEntry indicates the name of the compressor used,
with the value “\012sSvC Coding” being recommended (\012 is 10, the length of the string “SVC

coding” in b

34
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The parameter sets required to decode a NAL unit that is present in the sample data of a video stream,
either directly or by reference from an Extractor, shall be present in the decoder configuration of that
video stream or in the associated parameter set stream (if used).

The following table shows for a video track all the possible uses of sample entries, configurations and
the SVC tools (excluding timed metadata, which is always used in another track):

Table 4 - Use of sample entries for AVC and SVC tracks

sample entry

with configuration records

Meaning

nanye

‘avc]’ or 'avc3'

AVC Configuration Only

A plain AVC track without SVC

NAL units;

Extractors, aggregators, and tier)grouping shall

not be present.

‘avc]’ or 'avc3'

AVC and SVC Configurations

An SVC track with both AVCand SVC

NAL units;

Extractors and aggregators may He present;

Extractors shall notreference AVC

NAL units;

Aggregators shall not contain but maly reference

AVC NAL units; Fier grouping may be

bresent.

‘avc?’ or 'avcd'

AVC Configuration Only

A plain AVC-track without SVC

NAL units;

Extractors-may be present and used to reference

AVC NAL units; Aggregators may be
contain and reference AVC NAL
grouping may be present.

units;

present to
Tier

‘svc? or 'svc2'

SVC Configuration

An SVC track without AVC NAL units

Extractors

may be present and used to reference both AVC

and SVC NAL units; Aggregators may|be present
to contain and reference both AVC and SVC NAL
units; Tier grouping may be present.
6.5.3.1.2 Syntax
clags SVCConfigurationBox extends Box(‘sveC’) {
$VCDecoderConfigurationRecord () SVCConfig;
}
clags ScalabilityInformationSEIBox extends Box(‘seib’, size)
{
Unsigned{int (8*size-64) scalinfosei;
}
clags/SVCPriorityAssignmentBox extends Box(‘svcP’)
{
unsigned 1int (8) method count;
string PriorityAssignmentURI [method count] ;
class AVCSVCSampleEntry () extends AVCSampleEntry () {
SvVCConfigurationBox svcconfig; // optional
ScalabilityInformationSEIBox scalability; // optional
SVCPriorityAssignmentBox method; // optional
35
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class AVC2SVCSampleEntry () extends VisualSampleEntry (type) {

// type 1s ‘avc2’ or 'avc4d’
AVCConfigurationBox avcconfig;
SVCConfigurationBox svcconfig; // optional
MPEG4BitRateBox bitrate; // optional
MPEG4ExtensionDescriptorsBox descr; // optional
ScalabilityInformationSEIBox scalability; // optional
} SVCPriorityAssignmentBox method; // optional
// Use this if the track is NOT AVC compatible
class SVCSampleEntry() extends VisualSampleEntry (type) {
// type is ‘svcl’ or 'svc2’
SVCConfigurationBox svceconfig;
MPEG4BlitRateBox bitrate; // optional

MPEG4E
Scalab
SVCPri

}
6.5.3.1.3

scalin
speq
Scal

method|

ktensionDescriptorsBox descr; // optional
i lityInformationSEIBox scalability; // optional
brityAssignmentBox method; // optional

Semantics

Fosei contains an SEI NAL unit containing only a scalability infermation SEI messag
ified in [ISO/IEC 14496-10 AnnexG. The ’size’ field~"of the container
hbilitylnformationSEIBox shall not be equal to 0 or 1.

| count provides a count of the number of following URIs. This field must take the va

in ap ‘avcl’, ‘avc?’, 'ave3’, 'avcd’, ‘svcl’ or 'svc2' sample entry.

Priori
In th

6.5.4 SVC

The visual ¥
unit is the vj
type ‘avcl’,
decoding th

6.5.5 Syng

For video d
identifies 10
bitstream.

For video d
units in the

e case of absence of this box, the priority assignment method is unknown.

visual width and height

vidth and height documented in a-VisualSampleEntry of a stream containing SVC VCL
isual width and height of the AVC base layer, if the stream is described by a sample ent]
‘avc?’, 'avc3' or 'avc4'; otherwise it is the visual width and height of decoded picturg
e entire stream.

sample (IDR)

hta described by a'sample entry of type ‘avcl’, ‘avc?2’, 'avc3’, or 'avc4’, the sync sample
R access unitsfor both an AVC decoder, and an SVC decoder (if any) operating on the e

ata described by a sample entry of type ‘svcl’, the sync sample table identifies IDR a
enitire SVC bitstream.

re as
box

ue 1

yAssignmentURI provides a unique name of the method used to assign priority_id values.

NAL
ry of
s by

fable
ntire

[Cess

For video data described by a sample entry of type ‘svc2’, the sync sample table identifies IDR access

units in the

1.
b

entire SVC bitstream, and additionally the following applies:

e included either in the sample entry or in the sample itself.

If the sample is an IDR access unit, all parameter sets needed for decoding that sample shall

Otherwise (the sample is not an IDR access unit), all parameter sets needed for decoding the

sample shall be included either in the sample entry or in any of the samples since the
previous random access point to the sample itself, inclusive.

NOTE The sync sample table, if present, documents only access units that are IDR access units for both the AVC
compatible base layer and the layer corresponding to decoding the entire bitstream contained in the track. In case

36

© ISO/IEC 2014 - All rights reserved


https://iecnorm.com/api/?name=d76674c4cf2f50610de0bdf2663e0443

ISO/IEC 14496-15:2014(E)

documenting of layer-specific IDR access units is desired, the stream should be stored in separate tracks, e.g. two

tracks, one containing the AVC base layer with a sample entry of type ‘avcl’ or 'avc3’, and the other

containing the

SVC enhancement layers with a sample entry of type ‘svcl’ or 'svc2'. However, extractors must then be used for tracks

that are not the scalable base track.

6.5.6 Shadow sync

A shadow sync box shall not be used for video data described by an ‘svcl’ or 'svc2' sample entry. Its use
for AVC is deprecated.

6.5.7 Independent and disposable samples box

If it
state
The
has-

6.5.8 Sample groups on random access recovery points and random access points

For

reco
poin
oper|

For ¥

is used in a track which is both AVC and SVC compatible, then care should be"taK
ments are true no matter what valid subset of the SVC data (possibly only therAVC d
unknown’ values (value 0 of the fields sample-depends-on, sample-is-depended-on, :
redundancy) may be needed if the information varies.

video data described by a sample entry of type ‘avcl’, ‘avc2’, Zave3' or 'avc4’, the ran
very sample group and the random access point sample group identify random acce
ts and random access points, respectively, for both an AVC-decoder, and an SVC decq
ating on the entire bitstream.

NOTEIf the random access recovery points or the random access points for the AVC decoder and th|
operating on the entire bitstream are not all aligned, the random access recovery points table or the

point table, respectively, will not document all of thém.In this case, the stream can be stored in mult
two tracks, one containing the AVC base layer with a‘'sample entry of type ‘avcl’ or 'avc3’, and the ot
the SVC enhancement layers with a sample entrysof type ‘svcl’ or 'svc2'.

fideo data described by a sample entry: of type ‘svcl’ or 'svc2’, the random access reco

gro

sample group identifies random access points in the entire SVC bitstream.

6.5.9

This

For

samj
field
UseR
incly

[e

identifies random access recovery in the entire SVC bitstream and the random

Definition of a sub-sample for SVC
subclause extends the definition of a sub-sample for AVC in 5.4.7.
the use of the sub-sample information box (8.7.7 of ISO/IEC 14496-12) in an SVC sti

5: RefPicFlag; RedPicFlag, VclNalUnitFlag, IdrFlag, Priorityld, Dependencyld, Qualityld,
LefBasePieFlag, DiscardableFlag and StoreBaseRepFlag, specified subsequently. Each
des(both NAL unit(s) and their preceding NAL unit length field(s). The presence of

en that the
hta) is used.
ind sample-

dom access
SS recovery
der (if any)

e SVC decoder
fandom access
ple tracks, e.g.
her containing

ery sample
ccess point

eam, a sub-

ple is defined'as one or more contiguous whole NAL units having the same values of the following

lemporalld,
sub-sample
this box is

optitl)nal; however, if present in a track containing SVC data, it shall have the semantics defin

Fd here.

As required in 5.4.7, the subsample_priority field shall be set to a value in accordance with the
specification of this field in ISO/IEC 14496-12.

The reserved field is defined for SVC as follows:
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unsigned int ( RefPicFlag;
unsigned int ( RedPicFlag;
unsigned int ( VclNalUnitFlag;
unsigned int ( reserved = 0;
unsigned int ( reserved = 0;
IdrFlag;
unsigned int ( PriorityId;

unsigned int (

1
1
1
5
1
unsigned int (1
6
1
3
4
3
1

unsigned int ( DependencylId;

unsigned int ( QualityId;

unsigned int ( Temporalld;

unsigned int ( UseRefBasePicFlag;

unsigned int (1) DiscardableFlag;

unsfgned inc(l) reserved = U; // COIrresponding to output_rlag
unslfigned int (1) StoreBaseRepFlag;

unsfigned int (1) reserved = 0;

For an AVC
unit in the s
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RefPic
0. r
gred

RedPic
equ
redy

VclNal
Valy

IdrFla
sub-

Priori
the

NoInte
Allt

Depend
unit

Qualit
the

Tempor
in tH

UseRef

VCL NAL unit in an SVC context, the prefix NAL unit shall be grouped with the AVC VCL
pme sub-sample, and its fields values apply to the AVC VCL NAL unit.

Flag equal to 0 indicates that all the NAL units in the sub-sample have nal_ref_idc equ
bfPicFlag equal to 1 indicates that all the NAL units in the subssample have nal_re
ter than 0.

Flag equal to 0 indicates that all the NAL units in the sub-sample have redundant_pi
1l to 0. RedPicFlag equal to 1 indicates that all the¢NAL units in the sub-sample
indant_pic_cnt greater than 0.

nitFlag equal to 0 indicates that all NAL unitssin/the sub-sample are non-VCL NAL {
e 1 indicates that all NAL units in the sub-sample‘are VCL NAL units.

sample shall have the same value of idr_flag.

rvId indicates the priority_id value-of'the NAL units in the sub-sample. All the NAL un
sub-sample shall have the same value of priority_id.

FLayerPredFlag indicates the‘ho_inter_layer_pred_flag of the NAL units in the sub-sar
he NAL units in the sub-saniple shall have the same value of no_inter_layer_pred_flag.

encyId indicates the dependency_id value of the NAL units in the sub-sample. All the
5 in the sub-sample.shall have the same dependency_id value.

’1d indicates the-quality_id value of the NAL units in the sub-sample. All the NAL un
sub-sample shall have the same quality_id value.

h11d indicates the temporal_id value of the NAL units in the sub-sample. All the NAL
e sub=sample shall have the same temporal_id value.

BagePicFlag indicates the use_ref base_pic_flag value of the NAL units in the sub-sar

)
)
)
)
)
)
)
) reserved = 0; // corresponding to no_inter layer pred flag
)
)
)
)
)
)
)
)

NAL

al to
f idc

C_cnt
have

nits.

y indicates the idr_flag value of the NAL units in the sub-sample. All the NAL units ip the

tsin

nple.

NAL

ts in

Inits

nple.

Allt

NLAT TP | h] h] 111 41 h] £ £1 CR—s |
1T INAL UILILS T UIC SUD=5dIIIPIC SIIdIT TIdVE UIT SdIIIC VAdIutT UL USC_ITI_DdSC_PIL_lldg.

DiscardableFlag indicates the discardable_flag value of the NAL units in the sub-sample. All the
NAL units in the sub-sample shall have the same discardable_flag value.

NOTE that this is not the same definition as the discardable field in the sub-sample information box.

StoreBaseRepFlag indicates the store_base_rep_flag value of the NAL units in the sub-sample. All
the NAL units in the sub-sample shall have the same value of store_base_rep_flag.
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7 MVC elementary stream and sample definitions

7.1 Introduction

This clause specifies the storage format of MVC data. It extends the definitions of the storage format of
AVCin clause 5.

The file format for storage of MVC content, as defined in this clause and Annexes Annex A to Annex D
uses the existing capabilities of the ISO base media file format and the plain AVC file format (i.e. the file
format specified in clause 5). In addition, the following new extensions, among others, to support MVC-
specffic features are specified.

— Bcalable or multiview grouping:
h structuring and grouping mechanism to indicate the association of NAL unitstwith diff¢rent types
hnd hierarchy levels of scalability.

— Aggregator:
h structure to enable efficient scalable grouping of NAL units by changing irregular pattlerns of NAL
Inits into regular patterns of aggregated data units.

— [Extractor:
h structure to enable efficient extraction of NAL units fromother tracks than the one coptaining the
media data.

— Temporal metadata statements:
structures for storing time-aligned informationof media samples.

— AVC compatibility:
h provision for storing an MVC bitstream in an AVC compatible manner, such that the AYC
rompatible base layer can be used by any plain AVC file format compliant reader.

The support for MVC includes a ntmber of tools, and there are various ‘models’ of how they might be
used. In particular, an MVC stream can be placed in tracks in a number of ways, among which are the
following:

all the views in-One track, labelled with sample groups;

each view inrits-own track, labelled in the sample entries;
a hybrid, éne track containing all views, and one or more single-view tracks each ¢ontaining a
view that.can be independently coded;
4. the expected operating points each in a track (e.g. the AVC base, a stereo pair, f multiview
scene).

[EC NE =N

The MY cfiteformatallows-storage-of one-or-more-viewsinto-atrack—simitarlyto-the-suppeort for SVC in
clause 6. Storage of multiple views per track can be used, e.g., when a content provider wants to provide
a multiview bitstream that is not intended for subsetting or when the bitstream has been created for a
few pre-defined sets of output views (such as 1, 2, 5, or 9 views) where tracks can be created
accordingly. If more than one view is stored in a track and there are several tracks (more than one)
representing the MVC bitstream, the use of the sample grouping mechanism is recommended. The
sample grouping mechanism is used to define tiers identifying the views present in the track and to
extract required NAL units for certain operation points conveniently. The sample grouping mechanism
is usually used with aggregator NAL units to form regular NAL unit patterns within samples. Thus, SVC-
like sample grouping, aggregators, and view definitions for sample groups are specified for MVC.
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The Multiview Information box ('mvci') is specified to indicate information that applies to more than
one view, such as the target output views in one or more Multiview Group boxes. Characteristics (such
as camera parameters) of the respective bitstream subset can also be indicated within the Multiview
Group box using the Multiview Relation Attributes box (‘mvra'), which is similar to the Track Selection

box.

A player should have means to determine which views are preferred for displaying, and select one or
more tracks that provide the data for the desired operating point, preferring a track that is specific to
that operating point over tracks that also contain other data. The display characteristics of players may
differ; for example, the number of simultaneously displayed views and the optimal angle between views

can be diffe
views and
Multiview
(‘'mvra").

When an M
contains da
the MVC de
reconstruct
operating p
point. In s
Configurati
access unit

7.2 Overvigd

The storage
sample entr
of the struct

NOTE

contd

€Nt N order to guide a player for Setection of output Views, alternative groups of 01
he common and differentiating characteristics between them can be indicated with
iroup Relation box ('swtc'), which also includes the Multiview Relation Attributes

VC bitstream is represented by multiple tracks and a player uses an opérating point
fa in multiple tracks, the player must reconstruct MVC access units before passing the
roder. An MVC operating point may be explicitly represented by a track;i.e., an access u
bd simply by resolving all extractor and aggregator NAL units of @ sample. If the numb
bints is large, it may be space-consuming and impractical to create-a track for each oper
ich a case, MVC access units are reconstructed as specified in 7.6.2.The MVC Ded
n record contains a field indicating whether the associated’samples use explicit or im
reconstruction (see the explicit_au_track field).

w of MVC Storage

of MVC streams can be supported by a nufiiber of structures, including information i1
y, the media information box, and sample groups. The following table provides an over
ures provided, their names, and a brief description of their functions.

- each group of rows starting with ah“entry in the left column (e.g. ‘minf, ?vc?’) document a
linment structure within that container;the higher level containment is not shown.

Table 5 - Box, sample entry and group structures for MVC Streams

tput
the
box

that
m to
nit is
er of
hting
oder
blicit

1 the
view

Box Name Brief Description
minf MediaJaformation Box
hvei Multiview Information Box
Specifies a multiview group for the views of the
mvcg Multiview Group Box multiview video stream that are output

Contains the buffering information of the bitstream

buf f[Buffering Information Box subset specified by the multiview group
Indicates the relation of the tracks or tiers of the
respective multiview group with each other (when

mrrapMultiview-RelationAttribtte Boxeontained-inaMultiview-Greup-bex
Provides information about the bit rate values of the

t ibr{Tier Bit Rate Box bitstream subset specified by the multiview group
Provides information about the profile, level, frame
size, discardability, and frame-rate of the bitstream

tiri|Tier Information Box subset specified by the multiview group

Multiview Scene Information Indicates the maximum disparity in a scene with

wwdi[Box multiple views

Specifies a set of multiview groups from which one
swtc Multiview Group Relation Box  |multiview group is decoded and played at any time

Indicates the relation of the multiview groups with
each other (when contained in a Multiview Group

mvra/Multiview Relation Attribute Box|Relation box)

?ve? Sample Entry (Note: various codes are used for sample entries)
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The
infoq
infoq
med
infoq
Mul{]

7.3 1]

MV({
elem

Contains camera parameters that define the location
Extrinsic Camera Parameters and orientation of the camera reference frame with
ecamn| Box respect to a known world reference frame
Contains camera parameters that link the pixel
coordinates of an image point with the corresponding
icam Intrinsic Camera Parameters Box|coordinates in the camera reference frame
Indicates the views included in the track (when
vwid] View Identifier Box included in a sample entry)
Provides a URI containing a unique name of the
MVC View Priority Assignment |method used to assign content_priority_id values for
mvcP Box the View Priority sample grouping
mveC MVC Configuration Box
sgpd '§ample Group Description Box
mvif Multiview Group Entry Contains the following boxes
buff Buffering Information Box Contains the buffer information of the tier
[dentifies the tiers that the current tier is"depenfent
ldep Tier Dependency Box on
Contains parameter sets neededfor decoding thiis tier
svip [nitial Parameter Sets Box and all the tiers it depends on
Reports the minimum and\maximum priority_id of the
svpr] Priority Range Box NAL units mapped to this tier
tibr Tier Bit Rate Box Provides informatien\about the bit rate values of a tier]
Provides information’ about the profile, level, frgme
tiri Tier Information Box size, discardability, and frame-rate of a tier
vipr View Priority Box Labels viewsWith priorities based on content
Indicates'the views included in the tier (when
vwid] View Identifier Box included-in a Multiview Group entry,)
Provides adjusted decoding times when high
dtrt] Decode Re-timing Group Entry {temporal layers are discarded
Provides the mapping of NAL units to multiview
scnmf Sample Map Group Entry groups for all samples in the track

structures within a sample entry prgvide information for the decoding or use of the san

mation) that are associated with that sample entry. Sample groups provide t
mation about the track as a whbole, assisting (for example) with the extraction of su
a within a track. Information in the Multiview Information Box (appearing in
mation box) can span geveral tracks and is descriptive of collections of tracks, even
iview Information Box resides in the track containing the base view of the stream.

MVC Track Structure

streams care stored in accordance with 5.2, with the following definition of an
entary stream:

hples (video
me-varying
bsets of the
the media
though the

MVC video

s (i.e. those

MVC Video Elementary Streams shall contain all video coding related NAL unif]

non-video

messages and access unit delimiter NAL units. Also
Aggregators (see A.2) or Extractors (see A.3) may be present. Aggregators and Extractors shall
be processed as defined in this International Standard (e.g. shall not directly be placed in the
output buffer while accessing the file). Other NAL units that are not expressly prohibited may be
present, and if they are unrecognized they should be ignored (e.g. not placed in the output
buffer while accessing the file).

MVC streams may also be stored using associated parameter set streams, when needed.

For MVC streams, Table 2 is amended by the following table.
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Table 6 - NAL Unit types in MVC and AVC Streams

Value of Description AVCvideo MVC video MVC video Parameter
nal_unit_type elementary elementary elementary set
stream stream (sample stream (sample elementary
entry 'avcl’, entry name 'avc3’, stream
‘avc2', 'mvcl’, ‘avc4', 'mvc3’, or
or 'mvc2’) 'mvc4’)
14 Prefix NAL unit Not specified Yes Yes No
prefix_nal_unit_rbsp()
15 SUDSET SEqUETCe paraneter Set Notspecified No Yes Yes
subset_seq_parameter_set_rbsp( )
Parameter set
elementary stream
shall not be used
20 Coded slice extension Not specified Yes Yes No
slice_layer_extension_rbsp( )
24-29 Not specified Not specified Not specified Notspecified Not specffied
30 Aggregator Not specified Yes Yes No
31 Extractor Not specified Yes Yes No

There may [pe AVC VCL NAL units, MVC VCL NAL units and other NAL units, i.e. non-VCL NAL ynits,
present in gn MVC video elementary stream. Additionally, there may be Aggregator or Extractor(NAL
units present in an MVC video elementary stream.

An AVC VCIj

NAL unit in an MVC video elementary str‘eéam conforming to one or more profiles spedified
in Annex H pf ISO/IEC 14496-10 shall be immediately preceded by a prefix NAL unit. In this file format
an AVC VCL|NAL unit and the immediately preceding prefix NAL unit are logically seen as one NAL ynit.

7.4 Use of the plain AVC File Format

The MVC fil¢ format is an extension(fthe plain AVC file format defined in this International Standard.

Clause 5.4.5|is defined for use with plain AVC streams. Its use with MVC streams is deprecated.

7.5 Sample|and configutation definition

7.5.1 Introduction

MVC Sampl

:“An MVC sample consists of one or more view components as defined in Annex|H of

ISO/IEC 14496=16andtheassociated momr=VCENAEumits:

7.5.2 Canonical Order and Restriction

7.5.2.1 Restrictions

The following restrictions apply to MVC data in addition to the requirements in clause 5.3.2.

e MVC coded slice NAL units (Coded slice extension): All MVC coded slice NAL units for a single
instant in time shall be contained in the sample whose composition time is that of the picture
represented by the access unit. An MVC sample shall contain at least one AVC or MVC VCL NAL
unit.
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e Prefix NAL units: Each prefix NAL unit is placed immediately before the corresponding AVC
VCL NAL unit.

o Aggregators/Extractors: The order of all NAL units included in an Aggregator or referenced by
an Extractor is exactly the decoding order as if these NAL units were present in a sample not
containing aggregators or extractors. After processing the Aggregator or the Extractor, all NAL
units must be in valid decoding order as specified in ISO/IEC 14496-10.

7.5.2.2 Decoder Configuration Record

Whejn the decoder coniiguration record defined In clause 5.3.3.1 1s used for a stream fhat can be
integpreted as either an MVC or AVC stream, the AVC decoder configuration record shall reflect the
properties of the AVC compatible base view, e.g. it shall contain only parametey sets|needed for
decading the AVC base view.

A parameter set stream may be used with MVC streams, as with AVC streams,In that casg, parameter
sets ghall not be included in the decoder configuration record.

Seqyence parameter sets, including subset sequence parameter sets; are numbered in orddr of storage
froml 1 to numOfSequenceParameterSets oOr numOfPictureParameterSets, respecﬂvdy.
Sequence and picture parameter sets stored in this record in a file-may be referenced using this 1-based
indek by the InitialParameterSetBox

The MVCDecoderConfigurationRecord is structurally identical to an
AVCDecoderConfigurationRecord. However, thé€) reserved bits preceding and sucgeeding the
lengthSizeMinusOne field are re-defined. The syntax is as follows:

aligned (8) class MVCDecoderConfiguratdonRecord {

unsigned int (8) configurationvVersion = 1;

ynsigned int (8) AVCProfileIndiltation;

unsigned int (8) profile compatibility;

unsigned int (8) AVCLevelIndication;

it (1) complete representation;

it (1) explicit au tragck;

it (4) reserved = ‘1111 b;

unsigned int(2) lengphSizeMinusOne;

it (1) reserved = “0’'b;

Unsigned int (7) «numOfSequenceParameterSets;

for (i=0; i< numOfSequenceParameterSets; i++) {
unsigned int(16) sequenceParameterSetLength ;
bit (8*seguenceParameterSetLength) sequenceParameterSetNALUnit;

unsignedyint (8) numOfPictureParameterSets;

for (4207 i< numOfPictureParameterSets; i++)

unsigned int (16) pictureParameterSetLength;

bit (8*pictureParameterSetLength) pictureParameterSetNALUnit;

}

The semantics of the fields AvVCProfileIndication, profile compatibility, and
AVCLevelIndication differ from the AvCDecoderConfigurationRecord as follows:

The fields AvCProfileIndication, AVCLevelIndication carry the profile and level indications,
respectively, indicating the profile and level for the bitstream represented by this track, i.e., the
bitstream that contains all the views of this track and the views required for decoding of this track and
wherein all the views in this track are the target output views. If AvVCLevelIndication is equal to 0,
the level that applies to the bitstream defined above operating with all the views of this track being the
target output views is unspecified. AVCProfileIndication, profile compatibility, and
AVCLevelIndication, if non-zero, must have values such that a conforming MVC decoder is able to
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decode bitstreams conforming to the profile, level and profile compatibility flags indicated in any of the
sequence parameter sets or subset sequence parameter sets contained in this record.

The semantics of other fields are as follows, or, if not present in the following, are as defined for an
AVCDecoderConfigurationRecord:

complete representation is set on a minimal set of tracks that contain a portion of the original
encoded stream, as defined in 7.6.1. Other tracks may be removed from the file without loss of
any portion of the original encoded bitstream, and, once the set of tracks has been reduced to
only those in the complete subset, any further removal of a track removes a portion of the
encqdedimformmation:

explicfit au track is set on a track that is ‘complete’; it is not necessary to determine-the view
depéndencies, nor calculate whether views not present in this track must be found from gther
tracks. However, subject to the rules for the sample entry types, extractors mayhe’/present and
need to be followed to gather all the NAL units needed.

numOfSequenceParameterSets indicates the number of SPSs and subset SPSs that are usedl for
decoding the MVC elementary stream.

SequenfeParameterSetLength indicates the length in bytes of the SPS or subset SPS NAL unit.

SequenfeParameterSetNALUnit contains a SPS or subset SPS NAL unit. SPSs shall occur in drder
of ascending parameter set identifier with gaps being allowed.-Subset SPSs shall occur in grder
of agcending parameter set identifier with gaps being allowed. Any SPS shall occur before all the
subget SPSs, if any.

7.5.3 SyndSample (IDR)

A sync sample identifies the presence of an IDR acees§’unit of the MVC bitstream for any sample ¢ntry
that includels an MVC configuration record.

For video data described by a sample entry oftype 'mvc3’ or 'mvc4’, the following applies:

1.

el

f the sample is an IDR accesstunit, all parameter sets needed for decoding that sample shall
e included either in the sample entry or in the sample itself.

o

2. Qtherwise (the sample is not an IDR access unit), all parameter sets needed for decoding the
bmple shall be-included either in the sample entry or in any of the samples sincg¢ the
previous randem-access point to the sample itself, inclusive.

%]

7.5.4 Shadow sync

A shadow syn¢ bex shall not be used for video data described by any MVC sample entry. Its use for{AVC
is deprecatdd

7.5.5 Independent and disposable samples box

If it is used in a track which is both AVC and MVC compatible, then care should be taken that the
statements are true no matter what valid subset of the MVC data (possibly only the AVC data) is used.
The ‘unknown’ values (value 0 of the fields sample-depends-on, sample-is-depended-on, and sample-
has-redundancy) may be needed if the information varies.
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7.5.6 Sample groups on random access recovery points and random access points

For video data described by a sample entry of type ‘avcl’, ‘avc2’, 'avc3' or 'avc4’, the random access
recovery sample group and the random access point sample group identify random access recovery
points and random access points, respectively, for both an AVC decoder, and an MVC decoder (if any)
operating on the entire bitstream.

For video data described by an MVC sample entry type, the random access recovery sample group
identifies random access recovery in the entire MVC bitstream and the random access point sample
group identifies random access points in the entire MVC bitstream.

7.6 Derivation from the ISO base media file format

7.6.1 MVC track structure

A my
one

hlti-view video stream is represented by one or more video tracks in a(ile! Each tracK
br more views of the stream.

[ represents

Ther
enco
samj

«

conj

e is a minimal set of one or more tracks that, when taken together, contain the comn
ded information. All these tracks shall have the flag “completevrepresentation” se
ble entries. This group of tracks that form the complete_éncoded information are
plete subset”.

plete set of
t in all their
called the

The frack that has the flag “complete representaticn” set and contains NAL units of thie base view
with{temporal_id equal to 0 shall be nominated as thejbase view track’. All the other tracks that are part
of thie same stream shall be linked to this base tragk by means of a track reference of type fsbas’ (view
base

subs

. The complete encoded information can be-retained when the tracks included in th
et” are retained; all other tracks shall be subsets, copies or re-orderings of the complete

All the tracks sharing the same base viewstrack must share the same timescale.

If a

view represented by a track.uSes another view represented by another track as af

e “complete
subset.

inter-view

prediction reference, a track reference of type 'scal’ shall be included in the track refe
sourge track for inter-view prediction.

rring to the

If ed
cons

its are applied to tracks that contain view components of an MVC bitstream, edit lists shall be

istent over all tracks affected by the edits.

e should be
nces to the
k.

NOTE _«lfia track containing a part of an MVC bitstream is removed from a file, caf
taken~te Temove also those tracks that contain 'scal' and 'sbas' track refere
remoyed track and references to the multiview groups that include the removed trad

)

7.6.2

Reéconstruction of an access unit

In order to reconstruct an access unit from samples of one or more MVC tracks, the target output views
may need to be determined first, by examining the Multiview Group box (7.7.3) and the Multiview
Group Relation box (7.7.4). The explicit_au_track flag states that this track is a complete operating
point; nonetheless, the track should be examined to determine which views delivered by this track are
the output views.

If the target output views are not exactly represented by any track marked with explicit au track
equal to 1 in the MVC decoder configuration record, access units are reconstructed as follows.

© ISO/IEC 2014 - All rights reserved 45


https://iecnorm.com/api/?name=d76674c4cf2f50610de0bdf2663e0443

ISO/IEC 14496-15:2014(E)

The views that are required for decoding the determined target output views can be concluded from
reference view identifiers included in the View Identifier box, the ‘scal’ track references, or Tier
Dependency boxes.

If several tracks contain data for the access unit, the alignment of respective samples in tracks is
performed on decoding time, i.e. using the time-to-sample table only without considering edit lists.

An access unit is reconstructed from the respective samples in the required tracks and tiers by
arranging their NAL units in an order conforming to ISO/IEC 14496-10. The following order provides
an outline of the procedure to form a conforming access unit:

e All parameter set NAL units (from the associated parameter set tracks and from the asso¢jated
elementary stream tracks).

e All §EI NAL units (from the associated parameter set tracks and from the associated elementary
strepm tracks).

e View components in ascending order of view order index value. NAL units within a yiew
component are in their appearance order within the sample.

7.6.3 Sample Entry
7.6.3.1 Bopxes for Sample Entry
7.6.3.1.1 Intrinsic Camera Parameters Box

7.6.3.1.1.1 Definition

Box Type: ‘icam’

Container: Sample Entry (*avel’, ‘avc2¥; 'ave3', 'avcd',
‘mvcl’, ‘mvc2’, 'mvc3', 'mvcd')
Mandatory:| No

Quantity: Zero or more

This subclapise specifies intrinsicrcamera parameters that link the pixel coordinates of an image point
with the cofresponding coordinates in the camera reference frame. A specification of focal length and
parameters| related to ¢he” geometric distortion due to camera optics is given in AnnexH of
ISO/IEC 14496-10.
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7.6.3.1.1.2 Syntax

class IntrinsicCameraParametersBox extends FullBox (‘icam’, version=0, flags) (
unsigned int (6) reserved=0;
unsigned int (10) ref view id;
unsigned int (32) prec focal length;
unsigned int (32) prec_principal point;
unsigned int (32) prec_skew factor;
unsigned int (8) exponent focal length x;
signed int (64) mantissa focal length x;
unsigned int (8) exponent focal length y;
signed int (64) mantissa focal length y;
unsigned int (8) exponent principal point_ x;
$igned int (64) mantissa principal point x;
unsigned int (8) exponent principal point y;
g$igned int (64) mantissa principal point y;
ynsigned int (8) exponent_ skew_ factor;
gigned int (64) mantissa skew factor;

7.6.3.1.1.3 Semantics

teserved this field shall be equal to zero

ef view_ id indicates the view_id identifying a view for which intrinsic camera par
indicated in this Intrinsic Camera Parameters Box

rec focal length specifies the exponent of the ‘thaximum allowable truncatio
focal_length_x and focal_length_y as given by 2=%fecfocallength The value of prec_fod
shall be in the range of 0 to 31, inclusive.

rec_principal point specifies the exponent of the maximum allowable truncatig
principal_point_x and principal_poiftt.y as given by The
prec_principal point shall be in'the range of 0 to 31, inclusive.

2-prec_principal_point_

rec_skew_ factor specifies the exponent of the maximum allowable truncation err|
factor as given by 2-precskew_factor"The value of prec _skew factor shall be in the rang
inclusive.

xponent focal lengghux specifies the exponent part of the focal length in thg
direction. The value of exponent focal length x shall be in the range of 0 to 6
The value 63 is«eserved for future use by ITU-T | ISO/IEC. Decoders shall treat the
indicating an-unspecified focal length.

antissa focal length x specifies the mantissa part of the focal length of the i-th c3
horizofital direction.

xponent focal length y specifies the exponent part of the focal length in the verti
The value of exponent focal length y shall be in the range of 0 to 62, inclusiv

hmeters are

h error for
al length

n error for
value of

pr for skew
e of 0 to 31,

horizontal
2, inclusive.
value 63 as

ymera in the

ral direction.
b, The value

63 is reserved for future use by ITU-T | ISO/IEC. Decoders shall treat the value 63

s indicating

an unspecified focal length.
mantissa focal length y specifies the mantissa part of the focal length in the vertic

mantissa principal point_ x specifies the mantissa part of the principal point in th
direction.

exponent principal point y specifies the exponent part of the principal point in
direction. The value of exponent principal point_y shall be in the range

al direction.

e horizontal

the vertical
of 0 to 62,

inclusive. The value 63 is reserved for future use by ITU-T | ISO/IEC. Decoders shall treat the

value 63 as indicating an unspecified principal point.
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mantissa principal point_y specifies the mantissa part of the principal point in the vertical
direction.

exponent skew factor specifies the exponent part of the skew factor. The value of
exponent skew_ factor shall be in the range of 0 to 62, inclusive. The value 63 is reserved for
future use by ITU-T | ISO/IEC. Decoders shall treat the value 63 as indicating an unspecified
skew factor.

mantissa skew factor specifies the mantissa part of the skew factor.

The intrinsic matrix A for the camera associated to the view indicated by ref view id is
represented as follows:

focalLengthX skewFactor principalPointX
0 focalLengthY principalPointY
0 0 1

Each component of the intrinsic matrix is obtained from the variables specified“in Table 7 a$ the
varipble x computed as follows.

- If0<e<63,x=2¢31*%(1+n=+2v), withv=max(0,e+p-31) [Eq. F-1
- Ifeisequal to 0, x = 2-8%+v) * n, with v=max(0, p - 30) [Eq. F-2

Taple 7 - Association between camera parameter variables and syntax elements

X e n p
focalLepgthX exponent focal length_x mantissa_focal_length_x prec_focal_length
focalLepgthY exponent_focal_length_y mantissa_focal_length_y prec_focal_length

principalPointX | exponent_principal_point_x-}'mantissa_principal_point_x | prec_principal_point

principalPointY | exponent_principal_point'y | mantissa_principal_point_y | prec_principal_point

skewFactor exponent_skew factor mantissa_skew_factor prec_skew_factor

7.6.3.1.2 Extrinsic Camera RParameters Box

7.6.3.1.2.1 Definition

Box Type: ‘ecaw/
Container: Sample Entry (*avcl’, ‘avc2’, 'ave3', 'avc4d',
‘mvel’, ‘mve2’, 'mve3', 'mvcd',)

Mandatory: — NoO
Quantity: Zero or more

This subclause specifies extrinsic camera parameters that define the location and orientation of the
camera reference frame with respect to a known world reference frame. A specification of extrinsic
camera parameters including translation vector and rotation matrix is given in AnnexH of
ISO/IEC 14496-10.

The extrinsic camera parameters are specified according to a right-handed coordinate system, where
the upper left corner of the image is the origin, i.e., the (0, 0) coordinate, with the other corners of the
image having non-negative coordinates. With these specifications, a 3-dimensional world point, wP=[x y
z] is mapped to a 2-dimensional camera point, cP = [u v 1], according to:
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where A denotes the intrinsic camera parameter matrix which can be indicated by an intrinsic camera
parameters box (see 7.6.3.1.1), Rl denotes the inverse of the rotation matrix R, T denotes the
translation vector, and s (a scalar value) is an arbitrary scale factor chosen to make the third coordinate
of cP equal to 1. The elements of A, R, T are determined according the syntax elements signalled in this

box and as specified below.

7.6.3.1.2.2 Syntax

7.6.3.1.2.3

Insigned

U int (6) reserved O
unsigned int (10) ref_v1ew_1d
unsigned int (8) prec _rotation param;
ynsigned int (8) prec_translation param;
for (j=1; j<=3; j++) { /* row */
for (k=1; k<=3; k++) { /* column */
unsigned int (8) exponent r[j] [k];
signed int (64) mantissa r [j] [k];

unsigned int (8)
signed int (64)

exponent t[j];
mantissa t[j];

Semantics

teserved this field shall be equal to zero

ref view id indicates the view_id identifyiniga view for which intrinsic camera par
indicated in this Intrinsic Camera Parameters Box

r[j1[ k] as given by 2-precrotation param_The value of prec_rotation param shall be
of 0 to 31, inclusive.

Prec_translation param-pecifies the exponent of the maximum allowable truncati
t[j] as given by 2-precttaislation param The value of prec
range of 0 to 31, inclusive.

gxponent r[j] [kISpecifies the exponent part of (j, k) component of the rotation
value of exponent r[j] [k] shall be in the range of 0 to 62, inclusive. The value 63
for futuretwusé by ITU-T | ISO/IEC. Decoders shall treat the value 63 as indicating an
rotatiofymatrix.

gantiesa’ r[j] [k] specifies the mantissa part of (j, k) component of the rotation matri

gxportent t[j] specifies the exponent part of the j-th component of the translation

hmeters are

Prec_rotation param specifies the exponent of the maximum allowable truncatign error for

n the range

bn error for

translation param shdll be in the

matrix. The
is reserved
unspecified

K.

vector. The

v lue-of 2 21 challha i tha vangn AL N+n £9 inealiicivun Tha yaliin €2 31c

reserved for

VaHHe-oet+—<e POTCITT—C T J 1T ool oC T o Tar gt U U to 04, It sty S T e varat OO~ 1o

future use by ITU T | ISO/IEC. Decoders shall treat the value 63 as indicating an
translation vector.

unspecified

mantissa_t[j] specifies the mantissa part of the j-th component of the translation vector.

The rotation matrix R is represented as follows:
tE[0][0]
rE[1][0]
rE[2][0]

rE[0][1]
rE[1][1]
rE[2][1]

rE[0][2]
rE[1][2]
rE[2][2]
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The translation vector T is represented as follows:
tE[0]
tE[1]
tE[2]

Each component of the rotation matrix and the translation vector is obtained from the variables
specified in Table 8 as the variable x computed as follows.

- If0<e<63,x=2e31%(1+n+2v), withv=max(0,e+p-31) [Eq. F-3]
- Ifeisequal to 0, x = 2-89+v) * n, with v = max(0, p - 30) [Eq. F-4]
Taple 8 - Association between camera parameter variables and syntax elements
X e n p
rE[j][K] exponent_r[j][ k] mantissa_r[j][ k] prec_rotation_param
tE[j ] exponent_t[j ] mantissa_t[ j ] precutranslation_param

7.6.3.1.3 View Identifier Box

7.6.3.1.3.1 Definition

Box Type: ‘vwid’

Container: | Sample Entry (*avecl’, ‘ave2’, 'ave3d', 'awcd',

‘mvel’, ‘mve2’, 'mve3', Mmvcd!',)

or MultiviewGroupEntry

Mandatory:| Yes (for sample entries and the primary group definition in Multiview Group entries)
Quantity: Exactly one (for sample entries and the primary group definition in Multiview Group
entries)
Zero for non-primary group definitions in Multiview Group entries

When inclugled in a sample entry, this.box indicates the views included in the track. When included in a
Multiview Group entry, this box indicates the views included in the respective tier. This box|also
indicates thle view order index or- each listed view. Additionally, the box includes the minimum| and
maximum vplues of temporal-idiincluded in the track or tier when the View Identifier box is includgd in
a sample entry or Multiview Group entry, respectively. Moreover, the box indicates the referepced
views required for decoding the views included in the track or tier.
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7.6.3.1.3.2 Syntax

?1ass ViewIdentifierBox extends FullBox (‘vwid’, version=0, flags)
unsigned int(2) reservedé = 0;
unsigned int (3) min temporal id;
unsigned int (3) max temporal id;
unsigned int (16) num views;
for (i=0; i<num views; i++) ({
unsigned int(6) reservedl = 0;
unsigned int (10) view_ id[il;
unsigned int(6) reserved2 = 0;
unsigned int (10) view order index;
unsigned int (4) reserved3 = 0;
(2)
0

unsigned int base view type;

unsigned int (10) num ref views;

for (j = 0; j < num _ref views; j++) {
unsigned int (6) reserved5 = 0;
unsigned int (10) ref view id[i] [j];

1
6
1
4
2
1

7.6.3.1.3.3 Semantics

min temporal id, max temporal id take the minimumd and maximum value, respectively, of
the temporal_id syntax element that is present in_ the NAL unit header extension|of the NAL
units mapped to the track or tier when the View/ldentifier box is included in a sample entry or
Multiview Group entry, respectively. For AVC streams this takes the value that is, or fwould be, in
the prefix NAL unit.

num_views, when the View Identifer box is present in a sample entry, indicates thg number of
views included in the track. When the View Identifier box is present in a Multiview Group entry,
num_views indicates the number of\views included in the respective tier.

yiew_id[i] indicates the value of the view_id syntax element in the NAL unit header extension of a
view included in the track of’tier when the View Identifier box is included in a sample entry or
Multiview Group entry, respectively.

Yiew order index indicates the value of the VOIdx variable, as specified in AnnexH of
ISO/IEC 14496-10, for a view included in the track or tier when the View Identifier box is
included in a samiple entry or Multiview Group entry, respectively.

base view type’indicates whether the view is a base view (virtual or not). It takes the following
values:

0 indicates that the view is neither a base view nor virtual base view.

T\shall be used to label the non-virtual base view of the MVC bitstream.

o I J ] Jd el H 4+ 1 |
4 15 d1C35TCIVEU vdliutT dllu Slidll 11UL DT UusScuU.

3 indicates that the view with view_id[i] is a virtual base view. The respective independently
coded non-base view with view_id[i] resides in another track. When base view type is
equal to 3, the subsequent num_ref _views shall be equal to 0.

num_ref views indicates the number of views which are referenced by the view with view_id[i].

ref view id[i] [j] indicates the view identifier of the j-th view that may be directly or indirectly
referenced by the view with view_id[i], i.e., that may be required for decoding of the view with
view_id[i]. If a view is required for decoding the view with view_id[i], it shall be listed as one of
ref_view_id[i][j]. When the View Identifier box is included in a sample entry, it is recommended
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to indicate the referenced views for both anchor and non-anchor access units in the same
sample entry.

7.6.3.2 Sample Entry Definition

Sample Entry Types: ‘avcl’, ‘avc2’, 'ave3',

Container:
Mandatory:
Quantity:

'aved', ‘mvecl’, ‘mvec2’, 'mvc3', 'mvc4'

Sample Description Box (*stsd’)
One of the avcl, avc2, avc3, avc4, mvcl, mvc2, mvce3, and mvc4 boxes is mandatory
One or more sample entries may be present

12

If an MVC elementary stream contains a usable AVC compatible base view, then an AVC visual sa
entry (‘avcl’, ‘avc?2’, 'avc3' or 'avc4') shall be used. Here, the entry shall contain initially an
Configuratign Box, possibly followed by an MVC Configuration Box as defined below. The

Configurati
compatible
Box docum
containing

MVCConfigy

For all sam
document t
and height ¢

If the MVC
entry (‘mvg
MVC Config
defined in tl

The length

have the same value.

A priority a
values. Wh¢
the priorityj

referenceablle, though this is nat required. File readers may be able to recognize some methods

thereby knd

The requirg
here.

Any of the

n Box documents the Profile, Level and Parameter Set information pertaining to the
base view as defined by the AvCDecoderConfigurationRecord. The MVC Configur

ents the Profile, Level and Parameter Set information pertaining tethe entire str

the non-base views as defined by the MvVCDecoderConfigurationRecord, stored iy
rationBox.

ble entries ‘avcl’, ‘avc?2’, 'ave3' and 'avc4’, the width and height fields in the sample ¢
he AVC base layer. For an 'mvc’ sample entry (‘mvcl’, ‘me2”, 'mvc3’, or 'mvc4'), the W
locument the resolution achieved by decoding any singlé.view of the entire stream.

elementary stream does not contain a usable AVC)base view, then an MVC visual sa

uration Box, as defined below. This includes an MvVCDecoderConfigurationRecor
his International Standard.

)SizeMinusOne field in the MVC and*AVC configurations in any given sample entry
ssignment URI provides the name (in the URI space) of a method used to assign priori
n it occurs in an AVC or MVC sample entry, exactly one URI shall be present, that docum
| id assignments in the'stream. The URI is treated here as a name only; it should b

w what stream extraction operations based on priority_id would do.

ments for the\sample entry types ‘avcl’ and ‘avc2’ as documented in 6.5.3.1.1 also 4

boxes* MVCConfigurationBox, ViewScalabilitylnfoSEIBox, IntrinsicCameraParameter;

mple
AVC
AVC
AVC
ation
eam
| the

ntry
ridth

mple

1’, ‘mvc2’, 'mvc3’, or 'mvc4') shall be used. The<MVC visual sample entry shall contain an

H, as

shall

ty_id
ents
b de-
and

pply

Box,

and Extrins

cCameraParametersBox may be present in an ‘avcl’, 'avc2', 'avc3’, or 'avc4' sample entt

y. In

these cases, the AVCMVCSampleEntry or AVCZMVCSampleEntry definition below applies, respectively.
The ScalabilityInformationSEIBox is defined in 6.5.3.1.2.

Compressorname in the base class VisualSampleEntry indicates the name of the compressor used,
with the value *\012MvVC Coding” being recommended (\012 is 10, the length of the string “MVC

coding” inb

ytes).

The parameter sets required to decode a NAL unit that is present in the sample data of a video stream,
either directly or by reference from an Extractor, shall be present in the decoder configuration of that
video stream or in the associated parameter set stream (if used).
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The following table shows for a video track all the possible uses of sample entries when an MVC
elementary stream is stored in one or more tracks, configurations, and the MVC tools (excluding timed
metadata, which is always used in another track).

Table 9 - Use of sample entries for AVC and MVC tracks

sample entry name

with configuration records

Meaning

‘avcl’ or ave3"

AVC and MVC Configurations

An MVC track with both AVC and MVC NAL units;
Aggregators and Extractors may be present;

Aggregators statt ot comtaim but Ay reference

AVC NAL units; Tier grouping mayrbe

bresent.

‘avc?’ or 'avcd'

AVC and MVC Configurations

An MVC track with both AVENAL uni
NAL units; Extractors may be present

its and MVC
and used to

reference both AVCOand MVC INAL units;

Aggregators may bepresent to c
reference both AVE and MVC NAL
grouping may be.present.

bntain and
units; Tier

mvdl’ or 'mvc3’

MVC Configuration

An MVC track without a usable AVC
Aggregators may be present to c
referénce both AVC and MVC NAL
grouping may be present.

base layer;
bntain and
units; Tier

mvd2’ or 'mvc4’

MVC Configuration

An MVC track without a usable AVC

base layer;

Extractors may be present and used to reference

MVC NAL units; Aggregators may be| present to
contain and reference MVC NAL [units; Tier
grouping may be present.
The fample entry mvec-type in the following is one of {mvc1l, mvc2, mve3, mvca}.
7.6.3.3 Syntax
clags MVCConfigurationBox extends Box (‘mveC’) {
NVCDecoderConfigurationRecord () MVCConfig;
clags ViewScalabilityInformationSEIBox extends Box(‘vsib’, size)
ungigned int (8*size-64) viewscalinfosei;
class AVCMVCSampleEntry () extends AVCSampleEntry (type) {
// type is ‘avcl’ or 'avc3'
ViewScalabilityInformationSEIBox scalability; // optional
ViewIdentifierBox view identifiers; // optional
MVCConfigurationBox mvcconfig; // optional
MVCViewPriorityAssignmentBox view priority method; // optional
IntrinsicCameraParametersBox intrinsic camera params; // optional
ExtrinsicCameraParametersBox extrinsic camera params; // optional
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class AVC2MVCSampleEntry () extends AVC2SampleEntry (type) {

ViewScalabilityInformationSEIBox scalability;
ViewIdentifierBox
MVCConfigurationBox mvcconfig;
view priority method;
IntrinsicCameraParametersBox
ExtrinsicCameraParametersBox

}

‘tavec2’ or 'avc4!
// optional
// optional

// optional
// optional
intrinsic camera params; // optional
extrinsic camera params // optional

// type is

view identifiers;

// Use this if the track is NOT AVC compatible
class MVCSampleEntry() extends VisualSampleEntry (mvc-type)

MVCConfigurationBox mvcconfig;

// mandatory

MVCViewPriorityAssignmentBox

ViewSc
ViewId
MPEG4B
MPEG4E
MVCVie
Intrin
Extrin

7.6.3.4 S¢
viewsc
mes

Viev

7.7 MVC sp

blabilityInformationSEIBox scalability; // optional
entifierBox view identifiers; // mandatory

i tRateBox bitrate; // optional
ktensionDescriptorsBox descr; // optional
wWPriorityAssignmentBox view priority method; // optional
5icCameraParametersBox intrinsic camera params; // optional
EicCameraParametersBox extrinsic camera params // optional

bmantics

hlinfosei contains an SEI NAL unit containing only a view scalability information]
cage as specified in ISO/IEC 14496-10 Annex H. The \'size’ field of the container
UScalabilityInformationSEIBox shall not be equal to 0 or-1.

pcific information boxes

7.7.1 Introduction

The following boxes specify information that relate té more than one output view of an MVC elemer

stream. As {
carried in 1
information

ny subset of views of an MVC elementary stream can be chosen for output, the inform
hese boxes is not necessarily specific to any track and thus contained separately.
can be specified for different groups of output views.

7.7.2 Multiview Information Box

7721 D

Box Type:
Container:
Mandatory:
Quantity:

pfinition

‘mvci’

Mediadnformation Box (*minf’)
No

Z€ro or one

SEI
box

itary
hition
The

Located in

esMedia Information Box of the base view track indicated hy the ‘shas’ track reference

box contains Multiview Group boxes, and Multiview Group Relation boxes.

7.7.2.2 Syntax

aligned(8)
extends FullBox(‘mvci’,

54

class MultiviewInformationBox
version 0,

flags) {

this
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7.7.3 Multiview Group Box

7.7.3.1 Definition

Box Type: 'mvcg'

Container: Multiview Information box (*mveci’)
Mandatory:  No

Quantity: Zero or more

This box specifies a multiview group for the views of the multiview video stream that are ou

tput. Target

Outpnf viaws can-haindicatad on tho hacic of tracly 1d tiar 1d or viaws 1d Whan thao viawe i'lcluded in a
eV ey v-o—cot o e ateer TO—OT OV eV — TV et e v e Yot

oTr-erre—oor Trorcisrentrer—rer

track match an operating point, it is recommended to use track_id (i.e., entry_type equal to>()
Multiview Group box. When multiview sample grouping is in use, and tiers cover more than
some tiers contain a temporal subset of the bitstream, it is recommended to use tier_id (i.e
equdl to 1) within the Multiview Group box. Otherwise, it is recommended to usé one of
based indications (i.e., entry_type equal to 2 or 3).

Each view in a track or tier that is included in this box is a target output niew. If a track or 4
in thjis box contains multiple views, all the contained views are target gutput views.

) within the
one view or
, entry_type
the view_id

ier included

Decqding of the output views may require decoding of other views,that are not target outpuf views. The

viewjs that are required for decoding but are not target output-views can be concluded fro
view| identifiers included in the View Identifier box, the*'scal' track references, or frag
Depéndency box.

If the box contains a track _idor tier id thatis notpresent or refers to a view_id of a viey
present, the respective view should be considered temoved and the multiview group should

7.7.3.2 Syntax

aligned(8) class MultiviewGroupBox extends FullBox('mvcg', version = 0,
Insigned int (32) multiview-group id;
ynsigned int (16) num entrdes;
Unsigned int(8) reserved = 0;
for(i=0; i<num entriesg, i++) {
unsigned int (8) éntry type;
if (entry type ==70)
unsigned int (32) track id;
else if (entxy type == 1)
unsigned~int (32) track id;
unsigned int (16) tier id;

—~

else~f (entry type == 2) {
unsgigned int (6) reservedl = 0;
unsigned int (10) output view id;

m reference
m the Tier

v that is not
be ignored.

flags)

€lse if (entry type == 3) {

unsigned 1int(6) reserved2 = 0;
unsigned int (10) start view id;
unsigned int (16) view_ count;

TierInfoBox subset stream info; // optional
MultiviewRelationAttributeBox relation attributes; // optional
TierBitRateBox subset stream bit rate; // optional
BufferingBox subset stream buffering; // optional
MultiviewSceneInfoBox multiview scene info; // optional
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7.7.3.3 Semantics

56

multiview group id provides a unique identifier for the multiview group within the file.

num_entries is the number of tracks and tiers included in this multiview group.

entry_ type specifies how the target output views are indicated. The following values of entry_type

are
0-
1

3 -

track

specified:

all the views included in an indicated track are target output views

- the view(s) of an indicated tier within an indicated track are target output views
- e views with view_id equal to OUtpUt_View_id are target output views .|

), inclusive, are target output views

i d indicates a track containing target output views.

tier id indicates a tier within a track where all views within the tier are target.otitput views.

output|view idindicates a view_id of a target output view.

start -

target output views.

view_ cpunt indicates the number of contiguous values of view_id all being target output views

track

i d indicates a track.

tier_ id indicates a tier within a track.

subset|

out

put views and the views they depend on.

the views having view_id within the range of start_view_id to (start_view_id + view_coyint -

riew id indicates the first view_id in a range of contiguous<values of view_id all heing

| stream info indicates the characteristics of'the bitstream subset containing the indidated

relatipn attributes indicate the relations between output views. If 'ecam’ is used as a common
attribute, all the output views are associated with extrinsic camera parameters indicating| that

the

not

rameras have identical rotation and constant spacing. If 'ecam’ is used as a differenti

ion from the others or the¢utput views are associated with extrinsic camera param
naving a constant spacing:

subset| stream bit rate,ndicates the bit rate statistics of the bitstream subset containin
inditated output views:and the views they depend on. The values of tierBaseBitR
tierMaxBitRate,(and tierAvgBitRate within the TierBitRateBox are unspecified.

subset| stream biffering indicates the HRD parameters that apply to the bitstream st
confaining thefindicated output views and the views they depend on and operating with
indirated taxget output views.

multivi

hting

attrit)ute, at least one output view.is associated with extrinsic camera parameters with diff¢rent
rotal

bters

v the
hte,

bset
1 the

i e’ Scene info contains the maximum disparity in units of integer pixel resolllltlon

bet‘/ Il au_y DlJClLlClll_y auJaLCllL UUL}JUL VlUVVO 11T au_y dlUUTO5 bllllL
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7.7.4 Multiview Group Relation Box

7.7.4.1 Definition

Box Type: ‘swte!

Container: Multiview Information box (*mveci’)
Mandatory:  No

Quantity: Zero or more

This box specifies a set of multiview groups from which one multiview group is decoded and played at
any fineThe given relationattributes specifywhich featuresare conmmoninallassociated multiview
groups and which factors make the multiview groups differ from each other. The relation ‘attributes can
be uped to select a suitable set of multiview groups for playback, e.g., based on the aAumber of output
viewjs. The differentiating attributes can be used to select which multiview group'Wwithin the set is
suitgble for the player, e.g., based on the required level for decoding.

7.7.4.2 Syntax

aligned(8) class MultiviewGroupRelationBox () extends FullBox(‘swtc’, version = 0,
flags)

unsigned int (32) num entries;

for (i=0; i<num entries; i++)

unsigned int (32) multiview group id;
NultiviewRelationAttributeBox relation attributes;

7.7.4.3 Semantics

num_entries indicates the number of assogiated multiview groups.
nmultiview group id is the identifier of-an associated multiview group.

relation_ attributes indicate the¥elations between the associated multiview groups
7.7.% Multiview Relation Attribute Box

7.7.5.1 Definition

Box [l'ype: ‘mvra

Container: MultiviewGroupBox or MultiviewGroupRelationBox
Mandatory:  Neiin MultiviewGroupBox, Yes in MultiviewGroupRelationBox
Quantity: Zero or  One in MultiviewGroupBox

One in MultiviewGroupRelationBox

Whepnthe Multiview Relation Attribute box is contained in a Multiview Group box, it indicates the
relation of the output views of the respective multiview group with each other. When the Multiview
Relation Attribute box is contained in a Multiview Group Relation box, it indicates the relation of the
multiview groups with each other.

The Multiview Relation Attribute box contains common and differentiating attributes. When the
Multiview Relation Attribute box is included in a Multiview Group box, a common attribute indicates a
characteristic that is common for each one of the target output views of the multiview group and a
differentiating attribute indicates a characteristic which differs in at least one of one of the target output
views of the multiview group. When Multiview Relation Attribute box is included in a Multiview Group
Relation box, a common attribute indicates a characteristic that is common for the indicated multiview
groups or for the respective target output views in each one of the indicated multiview groups, whereas
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a differentiating attribute indicates a characteristic that differs in at least one of the indicated multiview
groups or at least one of the respective target output views in the indicated multiview groups.

A common attribute is associated with an additional parameter, which carries the value of the common
attribute. The syntax and semantics of the additional parameter depend on the attribute in question.

For example, a file writer can create a Multiview Group for each stereo pair suitable for display from a
multiview bitstream. Furthermore, a file writer can create a Multiview Group Relation box listing all the
multiview groups for stereo pair output and including a Multiview Relation Attribute box with common
attributes number of views (equal to 2) and in-line camera arrangement. A file reader can study the

Multiview GroupRelatiomboxtofimdthe optionsfor stereo pair output—anmd choose ome Tmattiview

group for processing. Note that the presence of views in a group does not necessarily imply they'are all
suggested ak output views at any given time - the terminal may choose which views to output)and it is
not limited py the group information.
7.7.5.2 Syntax
aligned(8) class MultiviewRelationAttributeBox
extendg FullBox(‘mvra’, version = 0, flags) {
unsigned int (16) reservedl = 0;
unsigned int (16) num common attributes;
for (if0; i<num common attributes; i++) {
unsfigned int (32) common_ attribute;
bit|(32) common value;
unsigned int (16) reserved2 = 0;
unsignegd int (16) num differentiating attribufes;
for (if0; i<num differentiating attributesy\ I++)
unsfigned int (32) differentiating attribkute;
}
7.7.5.3 Semantics
common| attribute and differentiating attribute are selected from the list below.
Attrjbutes that can be used as a differentiating attribute are associated with a distinguighing
pointer to the field or information.
common| value specifies the valtue for the common attribute. Its syntax and semantics depen(d on
the fommon attribute and-are specified in the table below.
Name Attribute _‘Pointer and semantics common_value syntax and
semantics
Profile ‘pril’ This attribute shall not be included in the unsigned int(24) reserved { o;
Multiview Group box. unsigned int (8)
. . . fileIndication;
When included in the Multiview Group pro ;] elInA_lcat_lon_ N _
nroflalndication i1 tha ni
Relation boxX, the attribute refers to the b orrerieieadon—is—a e—profile
profile required for decoding sufficient for decoding  the
bitstream subset corresponding to the Pitstream subset corresponding
multiview group. The attribute points to t0 @ll indicated multiview
the profileIndication field of groups.
subset_stream_info element of
Multiview Group box.
Level ‘levl’ This attribute shall not be included in the unsigned int(24) reserved = o;
Multiview Group box. unsigned int(8)
. . L levelIndication;
When included in the Multiview Group eve_In lc_atlo_n ]
Relation box, the attribute refers to the Profilelndication is the level
sufficient for decoding the
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level required for decoding the bitstream
subset corresponding to the multiview

group. The attribute points to the
levellndication field of the
subset_stream_info element of the

Multiview Group box.

ISO/IEC 14496-

15:2014(E)

bitstream subset corresponding

to all indicated multiview
groups, or 0 if the level is
unspecified.

Bitrate ‘bitr’ This attribute shall not be included in the wunsigned int(32) bitrate;
Multiview Group box.
When included in the Multiview Group bitrate indicates the average bit
Relation box, the attribute refers to the rate in bits persecond of the
total size of bitstream subset required for bitstream subset\rpquired for
decoding of the multiview group divided decoding the tultiyiew group.
by the duration in the track header box. The bitrate may be founded up.
The attribute points to the avgBitRate
field of the subset stream_bit_rate
element of the Multiview Group box, if
present, or a value that would be
contained in the avgBitRate field of the
subset_stream_bit_rate element of the
Multiview Group box, if it were present.
Franpe rate  ‘frar’ This attribute shall not be included.in the unsigned int(16) infeger part;
Multiview Group box. unsigned int (16) rederved = 0;
When included in the Multiview Group
Relation box, the attribute refers the integer_part shall be equal to
number of samples in the track divided by the output rate ¢f decoded
duration in the track header box. access units in second rounded
to the closest integer using the
Round function specified in
ISO/IEC 14496-10.
Number of ‘nvws’ Number, ©f target output views indicated unsigned int(32) nung_views;
output in the Multiview Group Box ('mvcg')
views If-"this attribute is included in the num_views indidates the
Mtultiview Group box, it shall be a npumber of views in the
common attribute and merely documents multiview group.
the number of output views in the
respective multiview group.
Intripsic Cicam’ The intrinsic camera parameters are Unspecified.
camera stored in ‘'avcl', 'avc2', 'avc3', 'avc4d’,
parameters 'mvcl’,'mvc2’, 'mvc3' or 'mvc4’ Sample
Entry (in Sample entry box of media
track):
If this attribute is included in the
Multiview Group box and used as a
common attribute, the intrinsic camera
parameters of the target output views are
identical. If this attribute is included in the
Multiview Group box and used as a
differentiating attribute, the intrinsic
camera parameters of the target output
views differ at least partly.
If this attribute is included in the
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Multiview Group Relation box and used as
a common attribute, the number of target
output views in all indicated multiview
groups shall be the same and the intrinsic
camera parameters of the respective
target output views in all indicated
multiview groups are identical. If this
attribute is included in the Multiview
Group Relation box and used as a
differentiating attribute, the intrinsic

Extrinsic
camera
parameters

‘ecam’

camera parameters of the respectve
target output views differ at least partly.

The extrinsic camera parameters are
stored in ‘'avcl', 'avc2', 'avc3', 'avc4',
'mvcl’,‘'mvc2’, 'mvc3' or 'mvc4’ Sample
Entry (in Sample entry box of media
track).

If this attribute is included in the
Multiview Group box and used as a
common attribute, the rotation of the
cameras for all the target output views is
the same and, if the cameras are arranged
in linear, elliptical, or rectangular
arrangement, the distance of_ adjacent
cameras is the same. If this -attribute is
included in the Multiview Group box and
used as a differentiatingZattribute, the
rotation or the distance of adjacent
cameras in linear, elliptical, or rectangular
arrangement differs.

If the attribtte is included in the
Multiview .Group Relation box and used as
a commony attribute, the relative extrinsic
camera parameters target output views in
all-Nindicated multiview groups are
identical. That is, the distance of cameras
relative to each other and their rotation
matches in the indicated multiview
groups. If the attribute is included in the
Multiview Group Relation box and used as
a differentiating attribute, the relative

Unspecified.

Inline view
array

60

‘ilvi!

EXITINSIC Camera parameters of Tespective
target output views differ at least partly.

If used as a common attribute, the
associated cameras are located on a
straight line.

When included in a Multiview Group box,
the attribute shall be a common attribute.

unsigned int (28) reserved = 0;
unsigned int (2)
horizontal order;

unsigned int (2) vertical order;

horizontal order
indicates the horizontal
order of the views:

0: the views are in the
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same horizontal location

the views are ordered
left-to-right
the views are ordered
right-to-left

the order of the views is
undefined, or left and

right are
defined.

not well-

vertical oxds
the vertical
views:

0: (the views

r indicates
brder of the

are in the

same vertical location

1: the views 3
bottom-to-to

2: the views 4
top-to-bottos

3: the order of

re ordered
p

re ordered
10

the views is

undefined, ¢r top and
bottom are| not well-
defined.
Rectpngular ‘rtvi’ If used as a commion attribute, the unsigned int(16)
view array associated cameras” form a rectangular row_view count;
shape and are regularly spaced along the unsigned int(16)
orthogonal ceordinate axes. col_view_count;
When ingluded in a Multiview Group box,
the attribute shall be a common attribute. row view courdt specifies
the number| of rows in
the rectangullar array.
col view count gpecifies the
number of columns in the
rectangular array.
The views are indicated in
raster scan ordgr in the
Multiview Group bok.
Planprview ‘plvi’ If used as a common attribute, the Unspecified.
array aSSOCiated cammeras are tocated oI a piare,
but may be irregularly spaced.
When included in a Multiview Group box,
the attribute shall be a common attribute.
© ISO/IEC 2014 - All rights reserved 61


https://iecnorm.com/api/?name=d76674c4cf2f50610de0bdf2663e0443

ISO/IEC 14496-15:2014(E)

Elliptical ‘elvi’ If used as a common attribute, the unsigned int(28) reserved = 0;
view array associated cameras are located on the arc unsigned int(2)
Of an el]ipse_ horizontal order;
. . .. unsigned int (2) vertical order;
When included in a Multiview Group box, -
the attribute shall be a common attribute.
The semantics are identical to
those for the Inline view array.
Spherical ‘spvi’ If used as a common attribute, the Unspecified.
view array associated cameras are located on the
surface of a sphere.
When included in a Multiview Group box,
the attribute shall be a common attribute.
Stereo view ‘stvi’ If used as a common attribute, the unsigned int(6) resért¥edi H o;
array associated cameras are a pair of views unsigned int(10) %eft_view |id;
suitable for stereo viewing. unsigned intQreserved2 4 0;
. i L. unsigned inty(¥0) right view id;
When included in a Multiview Group box, -
the attribute shall be a common attribute.
Geometry ‘geom’ If used as a differentiating attribute, Unspecified.
indicates that the views or groups of
views belong to different view
arrangements (e.g. inline, planar, etc.)
7.7.6 Multiview Scene Info Box
7.7.6.1 Dgpfinition
Box Type: ‘vwdi’
Container: Multiview Group box ('mvcg')
Mandatory:| No
Quantity: Zero or one

An optional
the respecti
to rendering

NOTE A
between any 4
the Multiview
bitstream.

Multiview Scene Info-Box includes the maximum disparity between the adjacent viey
ve multiview group:This information can be used for processing the multiview video |}
y on a 3D display.

Multiview Scene* Information SEI message, as specified in MVC H.12.1.5, can indicate the maximum dis
djacent views in the bitstream. Thus, the Multiview Scene Info Box represents similar information as carr
Scene Information SEI message but is limited to a certain set of views rather than concerns all the views

vs of
brior

barity
ied in
n the

The Multivi
do not form

< Lafao-P Lall + 1 1 £ £ | PR 3 1atad ikl 3= £l
W OoCCTIC IO D UASTIAIT TTO T OC PTCSCITCTOT TITATT vV IC W s T O U P S~ aSSUCtTatCO Wit CatirCT aS—tIT

a one-dimensional arrangement, such as a line or an arc of an ellipse.

7.7.6.2 Syntax

class MultiviewSceneInfoBox extends Box (‘vwdi’)

unsigned int (8)

62

max disparity;
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7.7.6.3 Semantics
max_disparity specifies the maximum disparity in units of integer luma samples between the
spatially adjacent view components (within an access unit) in this multiview group. This
information can be used for processing the multiview video prior to rendering on a 3D display.

7.7.7 MVC View priority Assignment Box

7.7.7.1 Definition

Box [Fype: ‘mvcP’

Container: Sample Entry (*avc1l’, ‘avc2’, 'avc3', 'avc4d',
‘mvel’, ‘mve2’, 'mve3', 'mvc4d')
Mandatory:  No

Quantity: Zero or one

A priority assignment URI provides the name (in the URI space) of a method used to asgign content
priority values in the View Priority sample grouping. The URI is treated here as a name only; it should
be de-referenceable, though this is not required. File readers may be able to recognize so{ne methods
and [thereby know what stream extraction or selection of output views based on particyilar content
priority values would do.

7.7.7.2 Syntax

clags MVCViewPriorityAssignmentBox extends{ Box (‘mvcP’)

insigned int (8) method count;
gtring PriorityAssignmentURI [methéd count] ;

—~

7.7.7.3 Semantics

method count provides a count of the number of following URIs.

PriorityAssignmentURL\ provides a unique name of the method wused |to assign
content priority id values in View Priority sample groupings. In the case of abgence of this
box, the prioritysassignment method is unknown.

8 HEVC elementary streams and sample definitions

8.1 | Introduction

The High Efﬂuicuu_y Yideo Cudius (HEVC) statrdard; juiut}_y dcvclupcd by the—ITU-T and
ISO/IEC]JTC 1/SC 29/WG 11 (MPEG), offers not only increased coding efficiency and enhanced
robustness, but also many features for the systems that use it. To enable the best visibility of, and access
to, those features, and to enhance the opportunities for the interchange and interoperability of media,

this part of ISO/IEC 14496-15 defines a storage format for video streams compressed using HEVC.

This clause of ISO/IEC 14496-15 specifies the storage format for HEVC (ISO/IEC 23008-2) video
streams.

The storage of HEVC content uses the existing capabilities of the ISO base media file format but also
defines extensions to support the following features of the HEVC codec.
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— Parameter sets:

The vid

eo, sequence and picture parameter set mechanism decouples the transmission of

infrequently changing information from the transmission of coded block data. Each slice containing
the coded block data references the picture parameter set containing its decoding parameters. In
turn, the picture parameter set references a sequence parameter set that contains sequence level
decoding parameter information, and the sequence parameter set references a video parameter set
that contains global decoding parameter information (across layers or view in potential scalable
and 3DV extensions).

This specification includes the following tools for supporting of HEVC contents:

— Tempoj
a struct]
hierarc

— Tempoi
a struct
sub-lay

— Step-wi

a struct
tempor

8.2 Elemg
A video stre
Two types d

e Vide
store

e Vide
have

8.3 Samp

8.3.1 Intr¢oduction

HEVC samp

8.3.2 Cand

al scalability sample grouping:

uring and grouping mechanism to indicate the association of access units with different
hy levels of temporal scalability.

al sub-layer access sample grouping:

uring and grouping mechanism to indicate the identification of access units as temporal
br access (TSA) samples.

se temporal sub-layer access sample grouping:

uring and grouping mechanism to indicate the identification‘of access units as step-wise
bl sub-layer access (STSA) samples.

bntary Stream Structure
am is represented by one video track in a file.
f elementary streams are defined for storing HEVC content:

p Elementary Stream that does-not contain any parameter sets; all parameter setj
d in a sample entry or sample entries;

p and Parameter set elementary stream that may contain parameter sets, and may
parameter sets stored ifi their sample entry or sample entries.

le and configuration definition

e: An HEVC sample is an access unit as defined in ISO/IEC 23008-2.

nical order and restrictions

are

also

The canonical stream format is an HEVC elementary stream that satisfies the following conditions in
addition to the general conditions in <<ed: x-ref>> 4.3.2:

e Access unit delimiter NAL units: The constraints obeyed by access unit delimiter NAL units are

defin

ed in ISO/IEC 23008-2.

e Parameter sets: A parameter set to be used in a picture must be sent prior to the sample
containing that picture or in the sample for that picture. For a video stream that a particular
sample entry applies to, the video parameter set, sequence parameter sets, and picture
parameter sets, shall be stored only in the sample entry when the sample entry name is 'hvcl’,
and may be stored in the sample entry and the samples when the sample entry name is 'hev1".
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NOTE Storing parameter sets in the sample entries of a video stream provides a simple and static way to supply
parameter sets. Storing parameters in samples on the other hand is more complex but allows for more dynamism in
the case of parameter set updates (a particular parameter set’s content is changed but using the same ID) and in the
case of adding additional parameter sets. A decoder initializes with the parameter sets in the sample entry, and then
updates using the parameter sets as they occur in the stream, starting from any sample marked as a sync sample. Such
updating may replace parameter sets with a new definition using the same identifier. Each time the sample entry
changes, the decoder re-initializes with the parameter sets included in the sample entry.

Filler data. Video data is naturally represented as variable bit rate in the file format and should
be filled for transmission if needed. Filler Data NAL units and Filler Data SEI messages shall not
be present in the file format stored stream when the sample entry does not also permit

narameatoar cotc

8.3.3

8.3.3.1 HEVC decoder configuration record

8.3.3.1.1 Definition

This

This
cont
exte

This
Inco

attempt to decode this record or the streams to which it applies if the version number is unr

Com

Read
unde

The

gens
gens

that

parameter_sets" in the following sentences in this paragraph). Specifically, the following

appl
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ParaltrctCT STTST

NOTE The removal or addition of Filler Data NAL units, start codes, SEI messages or Filler Data SEI
change the bitstream characteristics with respect to conformance with the HRD when operating the HR
as specified in ISO/IEC 23008-2, Annex C.

messages may
D in CBR mode

Decoder configuration information

bntent.

subclause specifies the decoder configuration informatioen for ISO/IEC 23008-2 video c

record contains the size of the length field uséd)in each sample to indicate the 1
hined NAL units as well as the parameter sets, if stored in the sample entry. Th
nally framed (its size must be supplied by the'structure which contains it).

record contains a version field. This version of the specification defines version 1 of
mpatible changes to the record will betindicated by a change of version number. Read¢

patible extensions to this regord will extend it and will not change the configuration v
ers should be prepared::to’ ignore unrecognised data beyond the definition of th
rstand.

values for @General profile space, general tier flag, general prd
ral profile(cpmpatibility flags, general constraint indicaft
ral level.idc, and min_spatial segmentation idc must be valid for all par
are activated when the stream described by this record is decoded (referred to

-

bngth of its
s record is

this record.
rs must not
ecognised.

brsion code.
b data they

file idc,
or_flags,
hmeter sets
as "all the
restrictions

I'he value oI general profile space 1n all the parameter sets must be 1dentical.

The tier indication general tier flag must indicate a tier equal to or greater than the
highest tier indicated in all the parameter sets.

The profile indication general profile idc must indicate a profile to which the stream
associated with this configuration record conforms.

NOTE If the sequence parameter sets are marked with different profiles, then the stream may

need examination to determine which profile, if any, the entire stream conforms to. If the entire
stream is not examined, or the examination reveals that there is no profile to which the entire
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stream conforms, then the entire stream must be split into two or more sub-streams with
separate configuration records in which these rules can be met.

set that bit.

set that bit.

Each bitin general profile compatibility flags may only be set if all the parameter sets

Each bit in general constraint indicator flags may only be set if all the parameter sets

The level indication general level idc must indicate a level of capability equal to or greater

than

The 4
equa

he highesttevelindicated for the highest tier i atl the parameter Sets.

in spatial segmentation idc indication must indicate a level of spatial segment
to or less than the lowest level of spatial segmentation indicated in all the parameter s¢

Explicit indication can be provided in the HEVC Decoder Configuration Record aboutthe chroma fo

and bit depf
Each type ¢
configuratid
configuratid
information

There is a S

h as well as other important format information used by the HEVC video‘elementary sty

f such information must be identical in all parameter sets, if present, in a single K
n record. If two sequences differ in any type of such information, two different K
n records must be used. If the two sequences differ in color spdce indications in theif
then two different configuration records are also required;

et of arrays to carry initialization NAL units. The NAICunit types are restricted to ind

SPS, PPS, V

S
specificatio

unpermitte

NOTE - this 4

, and SEI NAL units only. NAL unit types that are-téserved in ISO/IEC 23008-2 and i
may acquire a definition in future, and readérs“should ignore arrays with reservg
values of NAL unit type.

plerant’ behaviour is designed so that errors are-not raised, allowing the possibility of backwards-comp

extensions to fhese arrays in future specifications.

It is recommended that the arrays be in the order VPS, SPS, PPS, SEIL

When

general_con
represent fij
the sampleg
content, the
using the s
should be s¢

general non packed conétraint flag (bit 3 of the 6-
straint_indicator_flags) issequal to 0 and some of the samples referring to this sample ¢
ame-packed content and-any of the default display windows specified by the active SP§
referring to this sample entry covers more than one constituent frame of the frame-pa
techniques desctibed in 8.15 of ISO/IEC 14496-12 (‘Post-decoder requirements on meg
heme type “stvi” shall be used. In this case, the stereo scheme in the Stereo Video|
bt to 1, to indicate that the frame packing scheme used in HEVC is the same as in AVC.

ition
ts.

rmat
eam.
[EVC
[EVC
VUI

icate
this
d or

atible

byte
ntry
s for
cked
dia")
Box
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aligned (8) class HEVCDecoderConfigurationRecord {

int (8)
int
int
int
int

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned int
unsigned int (8)
bit (4) reserved =

configurationvVersion =
(2) general profile space;
(1) general tier flag;

(5) general profile idc;
(32)

(48

general level idc;
‘11117 Db;

1;

general profile compatibility flags;
) general constraint indicator flags;

unsigned int (12) min spatial segmentation idc;

b-:i—(ﬁ\ raecarvad - V11117717’
Ay g T

~

insigned int (2) parallelismType;

it (6) reserved = ‘111111'b;

insigned int (2) chromaFormat;

it (5) reserved = ‘11111’b;

Iinsigned int (3) bitDepthLumaMinus8;

it (5) reserved = ‘11111’b;

Insigned int (3) bitDepthChromaMinus§;

it (16) avgFrameRate;

it (2) constantFrameRate;

it (3) numTemporallayers;

it (1) temporalldNested;

insigned int (2) lengthSizeMinusOne;

insigned int (8) numOfArrays;

or (j=0; j < numOfArrays; j++) {
bit (1) array completeness;
unsigned int (1) reserved = 0;
unsigned int (6) NAL unit type;
unsigned int (16) numNalus;
for (i=0; i< numNalus; i++) {

unsigned int (16) nalUnitLength;
bit (8*nalUnitLength) nalUnity

O O S e ey e o e o e o e

8.3.3.1.3 Semantics

general profile spage,
general profile_ecempatibility flags,
fields

the general_profile_space,

byte containing the

configuration record applies.

general tier flag,

general_profile_compatibility_flag[i] for i from 0 to 31, inclusive, the 6 bytes start
general_progressive_source_flag,
min_spatial_segmentation_idc as defined in ISO/IEC 23008-2, for the stream to

patallelismType indicates the type of parallelism that is used to meet the restrictions

general prd
general constraint indicat

file idc,
or_flags,

general level \idc,and_min spatial segmentation_idc contain the matching values for

general_tier_flag, generall profile_idc,
ng with the
general_level_|dc, and

which this

imposed by

saliya of

: PR | P s wihan
mrir—SpPpacrar SegmentacIoir Tac—vwiti—oic

. L L . . :
varaC—oOr—mrr—spPatrar—segmentaclion idc 18

greater than 0. Value 1 indicates that the stream to which this configuration record applies
supports slice based parallel decoding. Value 2 indicates that the stream to which this
configuration record applies supports tile based parallel decoding. Value 3 indicates that the
stream to which this configuration record applies supports entropy coding synchronization
based parallel decoding. Value 0 indicates that the stream supports mixed types of parallel
decoding or that the parallelism type is unknown.

chromaFormat contains the chroma_format indicator as defined by the chroma_format_idc
parameter in [SO/IEC 23008-2, for the stream to which this configuration record applies.
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bitDepthLumaMinus8 contains the luma bit depth indicator as defined by the
bit_depth_luma_minus8 parameter in ISO/IEC 23008-2, for the stream to which this
configuration record applies.

bitDepthChromaMinus8 contains the chroma bit depth indicator as defined by the
bit_depth_chroma_minus8 in ISO/IEC 23008-2, for the stream to which this configuration
record applies.

avgFrameRate gives the average frame rate in units of frames/(256 seconds), for the stream to
which this configuration record applies. Value 0 indicates an unspecified average frame rate.

constantFrameRate equal to 1 indicates that the stream to which this configuration record applies
is of| constant frame rate. Value 2 indicates that the representation of each temporal layer.ip the
strepm is of constant frame rate. Value 0 indicates that the stream may or may mot be of
congtant frame rate.

numTemporallayers greater than 1 indicates that the stream to which this configuration record
applies is temporally scalable and the contained number of temporal layers(also referred o as
temporal sub-layer or sub-layer in ISO/IEC 23008-2) is equal to numTemporalLayers. Value 1
indifates that the stream is not temporally scalable. Value 0 indicates that it is unkrnown
whether the stream is temporally scalable.

temporplIdNested equal to 1 indicates that all SPSs that are activated when the stream to which
this|configuration record applies is decoded have sps_temperal_id_nesting flag as defingd in
ISO/IEC 23008-2 equal to 1 and temporal sub-layer up-switching to any higher temporal layer
can pe performed at any sample. Value 0 indicates that at-least one of the SPSs that are activated
when the stream to which this configuration) record applies is decoded | has
sps_temporal_id_nesting_flag as defined in ISO/IEC\23008-2 equal to 0.

lengthfizeMinusOne plus 1 indicates the length in-bytes of the NALUnitLength field in an HEVC
video sample in the stream to which this configuration record applies. For example, a size of one
bytd is indicated with a value of 0. The value of this field shall be one of 0, 1, or 3 correspornding
to allength encoded with 1, 2, or 4 bytesj@espectively.

numArrays indicates the number of arfays of NAL units of the indicated type(s)

array_cgmpleteness when equal-t0,1 indicates that all NAL units of the given type are irf the
follqwing array and none are in the stream; when equal to 0 indicates that additional NAL finits
of the indicated type may be in the stream; the default and permitted values are constraingd by
the $ample entry name;

NAL unft type indicates the type of the NAL units in the following array (which must be all of
that| type); it takes a value as defined in ISO/IEC 23008-2; it is restricted to take one of the
values indicating a VPS, SPS, PPS, or SEI NAL unit;

numNalus indicates the number of NAL units of the indicated type included in the configuration
recdrdor the stream to which this configuration record applies. The SEI array must [only
contair SEtmressages of adectarative mature; tiat 1s; those that provide informmatiomabout the
stream as a whole. An example of such an SEI could be a user-data SEL

nalUnitLength indicates the length in bytes of the NAL unit.
nalUnit contains an SPS, PPS, VPS or declarative SEI NAL unit, as specified in ISO/IEC 23008-2.
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8.4 Derivation from ISO base media file format
8.4.1 HEVC video stream definition
8.4.1.1 Sample entry name and format

8.4.1.1.1 Definition

Box Types: ‘hvc?’, 'hevl', ‘hvcC’

Container: qgmp]p Table Box (‘Q‘rhl')
Mangdatory:  An ‘hvcl’ or ‘hevl’ sample entry is mandatory
Quantity: One or more sample entries may be present

An HEVC visual sample entry shall contain an HEVC Configuration Box, as defined below. This includes
an HEVCDecoderConfigurationRecord, as defined in 5.3.3.1.

An gptional MPEG4BitRateBox may be present in the HEVC visual samplé entry to signal|the bit rate
information of the HEVC video stream. Extension descriptors that should be insert¢d into the
Elementary Stream Descriptor, when used in MPEG-4, may also be présent.

Multiple sample entries may be used, as permitted by the ISQXBase Media File Format speg¢ification, to
indigate sections of video that use different configurations or‘parameter sets.

When the sample entry name is ‘hvcl’ or 'hevl’, the stréam to which this sample entry applies shall be
a compliant and usable HEVC stream as viewed by.attt HEVC decoder operating under the configuration
(including profile, tier, and level) given in the HEYC¢onfigurationBox.

When the sample entry name is ‘hvcl’, the'default and mandatory value of array complefteness is 1

for drrays of all types of parameter sets,%and 0 for all other arrays. When the sample entry name is
‘hevll’, the default value of array completeness is 0 for all arrays.

8.4.1.1.2 Syntax

clags HEVCConfigurationBox extends Box(‘hvcC’)
HEVCDecoderConfigurationRecord () HEVCConfig;

clags HEVCSampleEntry () extends VisualSampleEntry (‘hvcl’ or 'hevl') {

HEVCConfigurationBox config;

NPEG4BitR&ateBox () ; // optional
NPEG4ExtensionDescriptorsBox (); // optional
gxtraSpboxes boxes; // optional

8.4.1.1.3 Semantics

Compressorname in the base class VisualSampleEntry indicates the name of the compressor used
with the value "\ 013HEVC Coding" being recommended (\013 is 11, the length of the string in
bytes).

HEVCDecoderConfigurationRecord is defined in 5.3.3..
8.4.2 Parameter sets in sample entry

This subclause applies to a particular type of parameter sets (VPSs, SPSs, or PPSs) when the particular
type of parameter sets is included in the sample entry.
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Each HEVC sample entry, which contains the HEVC video stream decoder specific information, includes
a group of the particular type of parameter sets. This group of parameter sets functions much like a
codebook. Each parameter set has an identifier, and each slice references the parameter set it was
coded against using the parameter set's identifier.

In the file format each configuration of parameter sets is represented separately. When the value of the
applicable array completeness is 1, a parameter set cannot be updated without causing a different
sample entry to be used.

Systems wishing to send parameter set updates will need to compare the two configurations to find the
differences frrordertosemd thre appropriate parameter setupdates.

NOTE 1 It[is recommended that when several parameter sets are used and parameter set updating is. 'desireql, the
parameter set$ are included in the samples of the stream.

NOTE 2 Decoders conforming to this specification are required to support both parameter sets stofied in the samplles as
well as paraméter sets stored in the sample entries, unless restricted by another specification using this-ene.

8.4.3 Syndsample

An HEVC sgmple is considered as a sync sample if the VCL NAL units in\thie sample indicate thaf the
coded picture contained in the sample is an Instantaneous Decoding-Refresh (IDR) picture, a (lean
Random Acgess (CRA) picture, or a Broken Link Access (BLA) picture.

When the sample entry name is 'hev1’, the following applies:

e [f the sample is a random access point, all parameter sets needed for decoding that sample ghall
be included either in the sample entry or in the sample itself.

e Otherwise (the sample is not a random access point), all parameter sets needed for decoding the
sample shall be included either in the.satple entry or in any of the samples since the preyious
random access point to the sample itself, inclusive.

For signalling of various types of randomtaccess points, the following guidelines are recommended:

e The[sync sample table (and the equivalent flag in movie fragments) must be used in an HEVC
track unless all samples:are sync samples. Note that track fragment random access box refefrs to
the presence of signalled sync samples in a movie fragment.

e The|'roll' sample group is recommended to be used only for gradual decoding refresh (GDR)
based random)access points, i.e. those that contain non-intra coded slices.

e The|use of the 'rap ' or 'sync' sample group is optional, depending on the need of either the

lnfo Fmation on ]nnr‘]lnn camh]oc accnr*lnh:r] U\Ilf]’\ fhn v'anr]nm access hnll’\‘l’(‘ or H'\n nicture fvpes

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

(e.g. IDR, CRA, or BLA) of the random access points.

e The use of the Alternative Startup Sequences (ISO/IEC 14496-12 section 10.3) sample group is
recommended to be used only with random access points consisting of CRA and BLA pictures.

In the context of this clause, the leading samples, defined as part of the definition of the 'rap ' sample

group in ISO/IEC 14496-2, contain Random Access Skipped Leading (RASL) access units as defined in
ISO/IEC 23008-2.
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8.4.4 Sync sample sample grouping

8.4.4.1 Introduction

15:2014(E)

Sync samples in HEVC may be of various types. These sample groups may be used to identify the sync
samples of a specific type. If a sample group is given for a specific type of sync sample, then all samples
(if any) containing that type of sync sample are marked by the group. If the group is absent (there is no
sample to group mapping for that type), it is unknown which samples contain a sync sample of that type.

8.4.4.2 Sync sample sample group entry

8.4.4

Groy
Cont]
Man

Quantity: Zero or more

A syl

8.4.4

clasg

{

8.4.4

N
8.4.]

8.4.1

AnH
"tscl’
layel
instg
Tem|

.2.1 Definition

p Types: ‘sync’
Qiner: Sample Group Description Box (‘sgpd’)
Hatory:  No

c sample sample group entry identifies samples containing a sync-sample of a specific ]

}.2.2 Syntax

s SyncSampleEntry () extends VisualSampleGroupEntry ('sync')

unsigned int(2) reserved = 0;
unsigned int (6) NAL unit type;

..2.3 Semantics

[AL unit type mustbe a type thatidentifies a valid sync sample (e.g. IDR).
p Temporal scalability sample grouping
5.1 Introduction

EVC video track may contain zero or one instance of a SampleToGroupBox with a grod

This sampleTeGroupBox instance represents the assignment of samples in the track
's (referredsto as temporal sub-layers or sub-layers in ISO/IEC 23008-2). An ac
nce of the SampleGroupDescriptionBox with the same grouping type shall be present,
porallayerEntry sample group entries describing the temporal layers.

Ther

ype.

ping type
to temporal
fompanying
and contain

exnay also be a set of Temporal Level sample group definitions (ISO/IEC 14496-12 sec

ion 10.5). A

sample mapped to a sample group description entry with index A of a Temporal Level sample grouping
shall also be considered mapped to the sample group description entry in the temporal scalability
sample group (defined here) having temporalLayerId equal to A (i.e. a sample to group mapping for
the temporal scalability sample group may also be present but is not required).

8.4.5.2 Temporal layer sample group entry

8.4.5.2.1 Definition

Group Types: ‘tscl’

Cont

ainer: Sample Group Description Box (‘sgpd’)
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Mandatory:  No
Quantity: Zero or more

A temporal layer sample group entry defines the temporal layer information for all samples in a
temporal layer. Temporal layers are numbered with non-negative integers, and each temporal layer is
associated with a particular value of Temporalid as defined in ISO/IEC 23008-2. A temporal layer
associated with a Temporalid value greater than 0 depends on all temporal layers associated with
lower TemporalId values. A temporal layer representation, also referred to as the representation of a
temporal layer, associated with a particular Temporal1d value consists of all temporal layers associated
with Temporalid values less than or equal to the given Temporalid value.

8.4.5.2.2 BSyntax

class TemporallayerEntry () extends VisualSampleGroupEntry ('tscl')

unsigned int (8) temporallayerId;

unsigned int (2) tlprofile space;

unsigned int (1) tltier flag;

unsigned int (5) tlprofile idc;

unsigned int (32) tlprofile compatibility flags;
unsigned int (48) tlconstraint indicator flags;
unsigned int(8) tllevel idc;

unsigned int (16) tlMaxBitRate;

unsigned int (16) tlAvgBitRate;

unsigned int (8) tlConstantFrameRate;

unsigned int (16) tlAvgFrameRate;

}

8.4.5.2.3 Semantics

temporallayerId gives the ID of this temporaldayer. For all samples that are members of this
sample group, the VCL NAL units shall have temporal_id, as defined in ISO/IEC 23008-2, eqyal to
temporalLayerld.
tlproffile space, tltier flag, ~tlprofile idc, tlprofile compatibility flags,
tlcpnstraint indicator flags, and tllevel idc contain the  values| of
gene¢ral_profile_space, general_tier_flag, general_profilg_idc,
gengral_profile_compatibility_flag[ i ] for i from 0 to 31, inclusive, the 6 bytes starting with the
bytd containing the general progressive_source_flag, and general_level_idc, respectively, for the
reprlesentation of thetemporal layer identified by temporalLayerld.

t1lMaxBlitrate gives.the maximum rate in 1000 bits per second over any window of one se¢ond,
for the representation of the temporal layer identified by temporalLayerld.

t1AvgBl tRate\gives the average bit rate in units of 1000 bits per second, for the representatipn of
the temporal layer identified by temporalLayerld.

tlcons-nnrprnmnpnrcnpqnnlfn1 huﬁrnfpcfhnffhprpprpqpnfnﬁnnrﬁfhpfpnqwnn]lnypridpnﬁﬁed

by temporalLayerld is of constant frame rate. Value zero indicates that the representation of the
temporal layer identified by temporalLayerld may or may not be of constant frame rate.

tlAvgFrameRate gives the average frame rate in units of frames/(256 seconds), for the
representation of the temporal layer identified by temporalLayerld.

8.4.6 Temporal sub-layer access sample grouping

8.4.6.1 Introduction

An HEVC video track may contain zero or one instance of a SampleToGroupBox with a grouping type
'tsas'. This SampleToGroupBox instance represents the marking of samples as temporal sub-layer
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access points. An accompanying instance of the SampleGroupDescriptionBox with the same grouping
type shall be present.

8.4.6.2 Temporal sub-layer sample group entry
8.4.6.2.1 Introduction

Group Types: ‘tsas’

Container: Sample Group Description Box (‘sgpd’)
Mandatory:  No
Quantity: Zero or one

This[sample group is used to mark temporal layer access (TSA) samples.

8.4.6.2.2 Syntax

clags TemporalSubLayerEntry () extends VisualSampleGroupEntxy " ('tsas')

8.4.7 Step-wise temporal layer access sample grouping
8.4.7.1 Introduction

An HEVC video track may contain zero or one instancé\.of a SampleToGroupBox with a grouping type
'stsal. This SampleToGroupBox instance represents the marking of samples as step-wise temporal layer
acceps points. An accompanying instance of the.SampleGroupDescriptionBox with the same grouping

type[shall be present.

When temporalIdNested in the applieable sample entry is equal to 1, the quantity of step-wise
temporal sub-layer access sample group-entry shall be zero.

8.4.7.2 Step-wise temporal layer sample group entry
8.4.7.2.1 Definition

Groyp Types: ‘stsa’

Container: Sample Group Description Box (‘sgpd’)
Mandatory: Ne
Quantity: Zero or one

This{sample group is used to mark step-wise temporal layer access (STSA) samples.

8.4.7.2.2 Syntax

class StepwiseTemporallayerEntry () extends VisualSampleGroupEntry ('stsa')
|

8.4.8 Definition of a sub-sample for HEVC

For the use of the sub-sample information box (8.7.7 of ISO/IEC 14496-12) in an HEVC stream, a sub-
sample is defined on the basis of the value of the flags field of the sub-sample information box as
specified below. The presence of this box is optional; however, if present in a track containing HEVC
data, it shall have the semantics defined here.
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flags specifies the type of sub-sample information given in this box as follows:
0: NAL-unit-based sub-samples. A sub-sample contains one or more contiguous NAL units.
1: Decoding-unit-based sub-samples. A sub-sample contains exactly one decoding unit.

2: Tile-based sub-samples. A sub-sample either contains one tile and the associated non-VCL
NAL units, if any, of the VCL NAL unit(s) containing the tile, or contains one or more non-
VCL NAL units.

3: CTH oz bhacad h—carmnla A bcaranla aith IPE S LT EP-C SN Al M A EE2PCTY PR T 1 and

cTofFoOWw-oDasea—Stuo SATITPTC S TY SHO oalllt}lb ether-ecorittai s ot crofrow-witnti—a-Ste€q

the associated non-VCL NAL units, if any, of the VCL NAL unit(s) containing the CTU vow or
contains one or more non-VCL NAL units. This type of sub-sample information shall npt be
used when entropy_coding_sync_enabled_flag is equal to 0.

4: |Slice-based sub-samples. A sub-sample either contains one slice (where each slice |may
contain one or more slice segments, each of which is a NAL unit) and/the associated non-
VCL NAL units, if any, or contains one or more non-VCL NAL units.

Other valuep of £1ags are reserved.

The subsaniple_priority field shall be set to a value in accordance with’the specification of this figld in
ISO/IEC 14496-12.

The discardable field shall be set to 1 only if this sample-can still be decoded if this sub-samfle is
discarded (¢.g. the sub-sample consists of an SEI NAL unit);

When the first byte of a NAL unit is included in a sub%sample, the preceding length field must aldo be
included in the same sub-sample.

if |(flags == 0) {

hinsigned int (1) SubLayerRefNalUnitFlag;
insigned int (1) RapNalUnitFlag;
insigned int (1) VclNalUnitFlag;
insigned int (29) resexved = 0;

} else if (flags == 1)

insigned int(32) reserved = 0;

else if (flags ==-2)

insigned int/(2)/)vcl idc;

hinsigned int\(2) reserved = 0;
hinsigned int(4) log2 min luma ctb;
insigned{Ant (12) ctb X

insigned) int (12) ctb vy;

} else if>(flags == 3 || flags == 4) {
insighed int (2) wvecl idc;

hnsigned int (30) reserved = 0;

}

SubLayerRefNalUnitFlag equal to O indicates that all NAL units in the sub-sample are VCL NAL
units of a sub-layer non-reference picture as specified in ISO/IEC 23008-2. Value 1 indicates
that all NAL units in the sub-sample are VCL NAL units of a sub-layer reference picture as
specified in ISO/IEC 23008-2.

RapNalUnitFlag equal to O indicates that none of the NAL units in the sub-sample has
nal unit type equal to IDR W RADL, IDR N LP, CRA NUT, BLA W LP, BLA W RADL,
BLA N Lp, RSV_IRAP_VCL22, or RSV_IRAP_VCL23 as specified in ISO/IEC 23008-2. Value 1
indicates that all NAL units in the sub-sample have nal unit type equal to IDR_ W RADL,
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IDR N LP, CRA NUT, BLA W LP, BLA W RADL, BLA N LpP, RSV_IRAP_VCL22, or
RSV_IRAP_VCL23 as specified in ISO/IEC 23008-2.

VclNalUnitFlag equal to O indicates that all NAL units in the sub-sample are non-VCL NAL units.
Value 1 indicates that all NAL units in the sub-sample are VCL NAL units.
vcl idc indicates whether the sub-sample contains Video Coding Layer (VCL) data, non-VCL data,
or both, as follows:
0: the sub-sample contains VCL data and does not contain non-VCL data
1: the sub-sample contains no VCL data and contains non-VCL data
2: the sub-sample may contain both VCL and non-VCL data, which shall be associated with
each other. For example, a sub-sample may contain a decoding unit information SEI
message followed by the set of NAL units associated with the SEI message.
3: reserved
log2 min luma_ ctb indicates the unit of ctb x and ctb vy, specified as follows:
0: 8 luma samples
1: 16 luma samples
2: 32 luma samples
3: 64 luma samples
¢tb_x specifies the 0-based coordinate of the right-most luma samples of the tile ass¢ciated with
the sub-sample when flags is equal to 2 and vel_idc is eqGal to 1 or 2, in units derived from
log2 min luma_ctb as specified above.

¢tb vy specifies the 0-based coordinate the bottom-most liuma samples of the tile assgciated with
the sub-sample when flags is equal to 2 and vcl 4dc is equal to 1 or 2, in units derived from
log2 _min_ luma_ctb as specified above.

8.4.9 Handling non-output samples

HEV( allows for file format samples that dre used only for reference and not output [e.g. a non-
displayed reference picture in video). Whén any such non-output sample is present in a tiack, the file
shall be constrained as follows:

1) A non-output sample shall-be given a composition time which is outside the time-range of the
samples that are output;

2) An edit list shall be used to exclude the composition times of the non-output sampled.

3) When the track includes a CompositionOffsetBox (‘ctts’),
version 1 of the CompositionOffsetBox shall be used,

b the value of sample offset shall be set equal to -23! for each non-output sample,

¢. the CompositionToDecodeBox (‘cs1g’) should be contained in the SampleTableBox
(‘stbl’) of the track, and

d. when the CompositionToDecodeBox is present for the track, the value of
leastDecodeToDisplayDelta field in the box shall be equal to the smallest
composition offset in the CompositionOffsetBox excluding the sample offset values
for non-output samples.

NOTE: Thus, leastDecodeToDisplayDelta is greater than -231.
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Annex A (normative)

In-stream structures specific to SVC and MVC

A.1Introduction

Aggregator
or extractio

Aggregatord
context of tl
contained ¢
Aggregatord

These struc
NOTI

“NOT
valug

A.2Aggreg

A.2.1 Definition

This subcla
repetitive. (

Aggregatord
unit header
When the s
aggregator }
the NAL uni

Aggregator
length) and

and Extractors are file format internal structures nn:\]‘\]ing efficient grnnping of NAI

1nits

h of NAL units from other tracks.

and Extractors use the NAL unit syntax. These structures are seen as NAL -units i
ne sample structure. While accessing a sample, Aggregators must be removed (leaving
r referenced NAL Units) and Extractors must be replaced by the dataythey refer
and Extractors must not be present in a stream outside the file format.

fures use NAL unit types reserved for the application/transport layer by ISO/IEC 14496
E The following is from ISO/IEC 14496-10:

E - NAL unit types 0 and 24..31 may be used as determined by thé.application. No decoding process for
s of nal_unit_type is specified in this Recommendation | International Standard.”

ators

use describes Aggregators, which.‘€enable NALU-map-group entries to be consistent
See Annex B).

are used to group NAL units belonging to the same sample. Aggregators use the same
as SVC VCL NAL units onMVC VCL NAL units, but with a different value of NAL unit

vc_extension_flag of . the NAL unit syntax (specified in 7.3.1 of ISO/IEC 14496-10) (
s equal to 1, the NALunit header of SVC VCL NAL units is used for the aggregator. Other]
[t header of MVC VCL NAL units is used for the aggregator.

can bothd@ggregate, by inclusion, NAL units within them (within the size indicated by
also aggregate, by reference, NAL units that follow them (within the area indicated b}

1 the
their
bnce.

10.

these

and

NAL

[ype.
f an

wise,

their
7 the

additional_hytes field within them). When the stream is scanned by an AVC file reader, only the
included NALMRits are seen as “within” the aggregator. This permits an AVC file reader to skip a whole
set of un-needed SVC VCE NAL Units or MVC VCE NAC units witemn they are aggregated by Inciuston. This
also permits an AVC reader not to skip AVC NAL units but let them remain in-stream when they are

aggregated by reference.

Aggregators can be used to group AVC base view NAL units. If these Aggregators are used in an ‘avcl’
track then an aggregator shall not use inclusion but reference of AVC base view NAL units (the length of
the Aggregator includes only its header and the NAL units referenced by the Aggregator are specified by
additional bytes).

When the aggregator is referenced by either an extractor with data_length equal to zero, or by a Map
sample group, the aggregator is treated as aggregating both the included and referenced bytes.
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An Aggregator may include or reference Extractors. An Extractor may extract from Aggregators. An
aggregator must not include or reference another aggregator directly; however, an aggregator may
include or reference an extractor which references an aggregator.

Whe

n scanning the stream:

a) if the aggregator is unrecognized (e.g. by an AVC reader or decoder) it is easily discarded with

its included content;

b) if the aggregator is not needed (i.e. it belongs to an undesired layer) it and its content

inclusion and reference are easily discarded (using its length and additional_bytes fie

c) ifthe aggregator is needed, its header is easily discarded and its contents retained.

Ana

AllN

A.2.]

clag

=

=

}
A2.

The
sizeq

3 Semantics

poregator is stored within a sample like any other NAL unit.

AL units remain in decoding order within an aggregator.

. Syntax

s aligned(8) Aggregator (AggregatorSize)

[ALUnitHeader () ;

Insigned int i = sizeof (NALUnitHeader ()) ;

Iinsigned int ((lengthSizeMinusOne+1) *8)

additional bytes;

+= lengthSizeMinusOne+1;

bhile (i<AggregatorSize)

unsigned int ((lengthSizeMinusOne+1) *8)
NALUnitLength;

unsigned int (NALUnitLength#*8) NALUnity

i += NALUnitLength+lengthSizeMinusOne+1;

f(X) returns the size of the fieldX in bytes.

[ALUnitHeader (): the first four bytes of SVC and MVC VCL NAL units.
nal unit type tshall be set to the aggregator NAL unit type (type 30).
For an aggregator including or referencing SVC NAL units, the following shall apply.

[SO/IEC 14496-10.

Other fields (nal ref idc, idr flag, priority id, no inter layer {

discardable flag and output f1 :ag) shall be set as cpm‘iﬁpd inA4

For an aggregator including or referencing MVC NAL units, the following shall apply.

s both by
1ds);

yalue of the variable AggregatorSize'is equal to the size of the aggregator NAL unit, and the function

forbidden zero bit and reserved three 2bits shall be set as specified in

red flag,

dependency id, quality id, temporal id, use ref base [pic flag,

forbidden zero bit and reserved one bit shall be set as specified in ISO/IEC 14496-

10.

Other fields (nal ref idc, non idr flag, priority id, view_id, temporal id,

anchor pic flag, and inter view flag) shall be set as specified in A.5.

additional bytes: The number of bytes following this aggregator NAL unit that should be
considered as aggregated when this aggregator is referenced by an extractor with data_length

equal to zero or Map sample group.
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NALUnitLength: Specifies the size, in bytes, of the NAL unit following. The size of this field is
specified with the 1engthSizeMinusOne field.

NALUnit: a NAL unit as specified in ISO/IEC 14496-10, including the NAL unit header. The size of
the NAL unit is specified by NALUnit Length.

A.3Extractors

A.3.1 Definition

This subcla
reference, N

An Aggrega
extractor is
references.

indirectly, a

NOTI
must

An extracto
which the e

The bytes ¢
a) One
refe

b) Mor]

In both casd

The bytes

indicated ‘s
only, follow
apply to thd
that the edif

use describes Extractors, which enable compact formation of tracks that extrac
AL unit data from other tracks.

for may include or reference Extractors. An Extractor may reference Aggregatots. Whe
processed by a file reader that requires it, the extractor is logically replaced by the by
Those bytes must not contain extractors; an extractor must not réference, directl
nother extractor.

 The track that is referenced may contain extractors even though the data that'is referenced by the ext
not.

I contains an instruction to extract data from another track, which is linked to the tra
ktractor resides, by means of a track reference of type 's¢al’.

pied shall be one of the following:

entire NAL unit; note that when an Aggregator is referenced, both the included
Fenced bytes are copied
e than one entire NAL unit

s the bytes extracted start with a valid length field and a NAL unit header.

hre copied only from the single identified sample in the track referenced through
cal’ track reference. The.alignment is on decoding time, i.e. using the time-to-sample

destination track before any edit list is considered. (However, one would normally e3
lists in the two tracks would be identical).

[, by

n an
fes it
y or

Factor

ck in

and

the
rable

ed by a counted offset inysample number. Extractors are a media-level concept and hience

pect

A.3.2 Syntax

class aligned (8)_Extractor () {
NALUnitHeader () ;
unsigneds dnt (8) track ref index;
signed int (8) sample offset;
unsigned INT((IengtnSizeMInTusOne+ 1) *8)

data_offset;
unsigned int ((lengthSizeMinusOne+1) *8)
data length;

A.3.3 Semantics

NALUnitHeader (): the first four bytes of SVC and MVC VCL NAL units.

nal_unit_type shall be set to the extractor NAL unit type (type 31).

For

78

an extractor referencing SVC NAL units, the following shall apply.
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forbidden zero bit and reserved three 2bits shall be set as s

ISO/IEC 14496-10.

pecified in

Other fields (nal ref idc, idr flag, priority id, no_inter layer pred flag,

dependency id, quality id, temporal id,
discardable flag, and output flag) shall be set as specified in A.4.

For an extractor referencing MVC NAL units, the following shall apply.

use_ref base

pic flag,

forbidden zero bit and reserved one bit shall be set as specified in ISO/IEC 14496-

10.

A.4NAL unit header values for SVC

Both
NAL
refer
field
use_

Other—fields (=T et tdc, on tdr fizg, pricrity 14, Vview 14, Tg
rack_ref index specifies the index of the track reference of type ‘scal’ to use to.find the
which to extract data. The sample in that track from which data is extracted is
aligned or nearest preceding in the media decoding timeline, i.e. using(tfe time-to-J
only, adjusted by an offset specified by sample_offset with the sample-containing th
The first track reference has the index value 1; the value 0 is reserved.

ample_offset gives the relative index of the sample in the linked track that shall be
source of information. Sample 0 (zero) is the sample withthe same, or the closes
decoding time compared to the decoding time of the sample containing the extract
(one) is the next sample, sample -1 (minus 1) is the previous sample, and so on.

lata_offset: The offset of the first byte within the reference sample to copy. If the extrd
with the first byte of data in that sample, the offset takes the value 0. The offset sh3
the beginning of a NAL unit length field.

lata_length: The number of bytes to copy. If this field takes the value 0, then the ¢
referenced NAL unit is copied (i.e. thedéngth to copy is taken from the length field rd
the data offset, augmented by the additional_bytes field in the case of Aggregators).

NOTE If the two tracks use different 3&engthSizeMinusOne values, then the extracted data will need
to conform to the destination tracks)length field size.

units extracted-by an extractor or aggregated by an aggregator are all those NAL ur
enced or in¢luded by recursively inspecting the contents of aggregator or extractor NA
5 nal_ref-idc, idr_flag, priority_id, no_inter_layer_pred_flag, dependency_id, quality_id, {
Fef_basexpic_flag, discardable_flag, and output_flag shall take the following values:

The

anchor pic_flag, and inter view flag) shall be set as specified inAS.

poral id,

e track from
temporally
ample table
e Extractor.

used as the
t preceding,
r; sample 1

iction starts
11 reference

ntire single
ferenced by

re-formatting

extractors and_aggregators use NAL unit headers with the NAL unit header SVC extension. The

1its that are
L units. The
emporal_id,

fields below shall take the following values:

nal ref idc shall be set to the highest values of the fields, respectively, in all the extracted or

aggregated NAL units.

idr flag shall be set to the highest values of the fields, respectively, in all the extracted or

aggregated NAL units.

priority id, temporal id, dependency id,and quality id shall be set to the lowest values of

the fields, respectively, in all the extracted or aggregated NAL units.

discardable flagshall be setto 1 if and only if all the extracted or aggregated NAL units have the

discardable flagsetto 1, and setto 0 otherwise.
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output_flag should be set to 1 if at least one of the aggregated or extracted NAL units has this flag
set to 1, and otherwise set to 0.

use ref base pic flag shall be set to 1 if and only if at least one of the extracted or aggregated
VCL NAL units have the use_ref base pic_flagsetto 1, and set to 0 otherwise.

no inter layer pred flagshall be setto 1 ifand only if all the extracted or aggregated VCL NAL
units have the no_inter layer pred flagsetto 1, and setto 0 otherwise.
If the set of extracted or aggregated NAL units is empty, then each of these fields takes a
value conformant with the mapped tier description.

NOTEA " 14 N-AL Y aile Jacc n loloiliderizat, ]
IIg ol cgator SCotTa gr ot P INI T UIItS Wit arrerent scarapty rormation:

NOTE Aggregators could be used to group NAL units belonging to a level of scalability which may not be(Signalled by
the WAL unit header SVC extension (e.g. NAL units belonging to a region of interest). The description off such
Aggregators may be done with the tier description and the NAL unit map groups. In this case/more thah one
Aggregator with the same scalability information may occur in one sample.

NOTE If multiple scalable tracks reference the same media data, then an aggregator should group NAL unity with
identical scalability information only. This ensures that the resulting pattern can be accessed by each of the tracks.

wn

NOTE If no NAL unit of a particular layer exist in an access unit then an empty Aggrégator (in which the length pf the
Aggregator includes only the header, and additional_bytes is zero) may exist.

A.5NAL unit header values for MVC

Both Aggregators and Extractors use NAL unit headers with the NAL unit header extension. The|NAL
units extra¢ted by an extractor or aggregated by an aggregator are all those NAL units that are
referenced ¢r included by recursively inspecting the contents of aggregator or extractor NAL units.

The fields nal ref idec, non_idr fldg, priority id, view id, temporal id,
anchor pif flag, and inter view flagshall take the following values:

nal ref idc shall be set to the highest values of the field in all the aggregated or extracted|NAL
unitk.

non idr flag shall be set to the lowest values of the field in all the aggregated or extracted|NAL
unitg.

priority idand temporal id shall be set to the lowest values of the fields, respectively, in all the
aggiegated or extracted NAL units.

view id shall beyset to the view_id value of the VCL NAL unit with the lowest view order ipdex
amang allthe aggregated or extracted VCL NAL units.

anchor|p¥e flag and inter view flag shall be set to the highest value of the fields,
respmmWTmmmnm—l" 1 Its:
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Annex B
(normative)

SVC and MVC sample group and sub-track definitions

ntroduction

The
or M
subs

If vi
tracl
cont

Ther
the §

Each
stres
oper
Mul{]

For
Sam
the 1

Thoygh the Scalable and Multiview:-Group Entries are contained in the SampleGroupDesa

the g
thes
ther

or ‘m

groups must always.document the ‘pattern’ of NAL units within the samples and provide th

to-ti

A multiview group specifies an MVC operating point and is therefore associated with the t3

view

following sample groups may be used in an SVC or MVC track to document the strugtur
VC stream and to ease obtaining information of subsets of the stream and extraction ¢
ets.

ews from the same MVC bitstream are stored in multiple MVC tracks @nd one or m
hining multiple views.

e are a number of boxes, defined below, which may occur in the'Sample group descript
Scalable Group Entry or Multiview Group Entry documients a subset of the SVC stream
m, respectively. Each of the subsets is associated. with a tier and may contain o
ating points. A grouping type of ‘scif’ or ‘m¢if is used to define Scalable Group
iview Group Entries, respectively.
pach tier, there may be more than one-~Sé¢alable Group Entry or Multiview Group F

bleGroupDescriptionBox of grouping type ‘scif’ or ‘mvif’, respectively. Only one of tho
rimary definition of the tier.

rouping is not a true sample grouping as each sample may be associated with more thar
b groups are used to describe sections of the samples - the NAL units. As a result, it is p

vif' is presentsthe information is not needed for extraction of NAL units of tiers; inste

er mappinginformation that may be needed for extraction of NAL units.

s.of the MVC operating point. The Multiview Group box (7.7.3), is used to specify a mul{

calable Group Entry for an SVC stream or the Multiview Greup Entry for an MVC stream|.

e of the SVC
f any of the

bre of these

(s contain multiple views, sample group entries and map groups can‘be used for these tracks

ion, namely

or the MVC
e or more
Entries or

ntry in the
se entries is

ription box,
one tier, as
ossible that

e may not be a SampleToGroup box of the grouping type 'scif' or ‘mvif’, unless it happens that a
group does, in fact, desgribe a whole sample. Even if a SampleToGroup box of the grouping

type 'scif’
ad, the map
e NAL-unit-

irget output
iview group.

Man

raoftha bhaovac nend +0 choaratbnasn QU qu MVC Hiore arn Alca vend +0 ch oo sbaisa MY

Ottt o UOXCoOOSC O TtoO—CIaraCttCT1Z2C—O vV G olr Vv G otTroarc oo oot oTto— CriaT o ttCT1IZC1vIv

points and can therefore be contained in the Multiview Group box too.

B.2Definition

B.2.1 Tier information box

B.2.1.1 Definition

Box Type:
Container:

“tiri’
ScalableGroupEntry or MultiviewGroupEntry or MultiviewGroupBox

© ISO/IEC 2014 - All rights reserved
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Mandatory:
Quantity:

Yes
Zero or One // depends on primary_definition

The tier information box provides information about the profile, level, frame size, discardability, and
frame-rate of a covered bitstream subset. If the Tier Information box is included in a Scalable Group
entry or a Multiview Group entry, the covered bitstream subset consists of the tier and tiers it depends
upon. If the Tier Information box is included in a Multiview Group box, the covered bitstream subset
consists of the target output views of the multiview group and all the views required for decoding the
target output views.

B.2.1.2 Sy

class Tie
unsign
unsign
unsign
unsign
unsign

unsign
unsign

unsign
unsign
unsign
unsign

}
B.2.1.3 Se

tierID
entn
this
profil
appl
profil

ntax

rInfoBox extends Box(‘tiri’){ //Mandatory Box
,d int (16) tierID;

bd int (8) profileIndication;
ed int (8) profile compatibility;
,d int ( levelIndication;

8)
,d int (8) reserved = 0;

,d int (16) visualWidth;
bd int (16) visualHeight;

,d int (2) discardable;

,d int (2) constantFrameRate;
bd int (4) reserved = 0;

,d int (16) frameRate;

mantics
gives the identifier of the tier, when the-Fier Information box is included a Scalable G

case, tierID must be set to the reseryed value 0.

ies to the covered bitstream subset.

b compatibility is a pyte defined exactly the same as the byte which occurs betweel

profile_idc and level_idc in a sequence parameter set or a subset sequence parameter se

defi
bitst

levell
appl

ned in ISO/IEC 14496-10 Annex G or Annex H, when the parameters apply to the cov
ream subset.

roup

y or a Multiview Group entry. Otherwise, the semantics of tierID are unspecified, and in

eIndication contains the profile_idc as defined in ISO/IEC 14496-10, when the paraneter

n the
t, as
ered

hdication«contains the level_idc as defined in ISO/IEC 14496-10, when the para

eter

ies to the covered bitstream subset. If the Tier Information Box is included in a Multiview

Groyip Entiy;“levelIndication shall be valid when all the views of the covered bitstfeam

subg
lev

et areitarget output views. If the Tier Information Box is included in a Multiview Group|Box,
b1fridication shall be valid when the views specified by the respective multiview gfoup

are the target output views. If levelIndication is equal to 0 for an MVC stream, the level that
applies to the covered bitstream subset and operating with all the views being target output
views is unspecified.

The profile, profile compatibility flags and level indicated by the fields profileIndication,
profile compatibility, and levelIndication specifies an interoperability point with
which the covered bitstream subset, and, for MVC, operating with the target output views as
specified in the semantics of 1evelIndication, is compatible.

visualWidth gives the value of the width of the coded picture (of an SVC stream), coded sub-
picture (of an SVC stream), or coded view component (of an MVC stream) in luma pixels of the
representation of this tier in the stream or any view component of the covered bitstream subset.
A coded sub-picture consists of a proper subset of coded slices of a coded picture. A tier may

82
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consist of only sub-pictures. In this case, the tier is referred to as a sub-picture tier. A sub-
picture tier may represent a region-of-interest part of the region represented by the entire
stream.

NOTE The tier representation of a sub-picture tier might not be a valid stream. One example is as follows. An AVC
bitstream is encoded using two slice groups. The first slice group includes the macroblocks representing a region-of-interest
and is coded without referring to slices in the other slice group for inter prediction over all the access units. The slices of the
first slice group in each access unit then form a sub-picture and a sub-picture tier can be specified to include all the sub-
pictures over all the access units.

visualHeight gives the value of the height of the coded picture (of an SVC stream), coded sub-
picture (of an SVC stream], or coded view component (of an MVC stream] in luma pixels of the
representation of this tier in the stream or any view component of the covered bitstream subset.

discardable takes one of the following values; the value 02 is reserved.

00 this tier does not contain NAL units with discardable_flag (for, SVC) equal to 1 or
inter_view_flag (for MVC) equal to 0.

01 this tier contains both NAL units with discardable_flag (for SVICYequal to 1 or inter_view_flag
(for MVC) equal to 0 and discardable_flag (for SVC) equal(to 0 or inter_view_flalg (for MV(C)
equal to 1.

03 all NAL units in this tier are with discardable_flag (for-SVC) equal to 1 or inter_view_flag (for
MVC) equal to 0.

¢onstantFrameRate specifies if the frame rate of this tier is constant. A value of 0 denotes a non-
constant frame rate, a value of 1 denotes a constant frame rate and a value of 2 dendtes that it is
not clear whether the frame rate is constant. A value of 3 is reserved.

frameRate gives the frame rate when the bitstream corresponding to this tier and ajl the lower
tiers that this tier depends on is decgded in frames per second rounded to the closest integer
using the Round function specified\in ISO/IEC 14496-10. If constantFrameRate has a value of
0 or 2 then frameRate gives th€average frame rate. If constantFrameRate has h value of 1
then frameRate gives the consStant frame rate. frameRate equal to 0 indicates an|unspecified
frame rate. For SVC streams; decoded frames, complementary field pairs and non-paired fields
are regarded as frames.when deriving the value of frameRate. For MVC streams, d¢coded view
components of any{single view only are regarded as frames when deriving the value of
frameRate, regardless of the total number of the views, since all output views are|required to
have simultaneous view components.

B.2.2 Tier bit rate box

B.2.2.1 Definition

Box Type: ‘tibr’

C taiper: SealablaCronnEnty ax My ltiviansCrarmnBEnteg ar Myl anCrannBP oy
ontaifter: SealableGreoupEntry-or- MultiviewGreoupEntry-or- MultiviewGroupBox

Mandatory:  No

Quantity: Zero or One

When included in a Scalable Group entry or a Multiview Group entry, the tier bit rate box provides
information about the bit rate values of a tier. Two sets of information are provided: for the tier
representation, including all the tiers on which the current tier depends, and for the tier alone. Similarly,
for each set of information, the following values are supplied:

for SVC streams, the lowest long-term average bit rate that this tier could deliver. Let maxDid be the

greatest dependency_id for all NAL units of the tier, and minQid be the least quality_id for all the NAL
units of the tier and having dependency_id equal to maxDid. The following NAL units of this tier are not
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considered in calculating this bit rate value: those having dependency_id equal to maxDid and quality_id
greater than minQid. For MVC streams, the lowest long-term average bit rate that this tier could deliver
is equal to the long-term average bit rate of the tier, when all NAL units of the tier are considered.

the long-term average bit rate of the tier; all NAL units of the tier are considered.

the maximu

m, or peak, bit rate of the tier; all NAL units of the tier are considered.

When included in a Multiview Group box, the tier bit rate box provides information about the bit rate
values of the covered bitstream subset consisting of the target output views indicated by the multiview

group and
average bit

B.2.2.2 Sy,

class Tie
unsign
unsign
unsign

unsign
unsign
unsign

}
B.2.2.3 Se

baseBi
this

For

For

maxBit
map
NAL

avgBit
unit
stre

1l - : £ pa | i £ 4] 4 4= 4= 4 : Lanl) : a1
IT UHIT VITWS TTYUITTU TUT UTCUULITE U UIT LAl gTU UULPDUT VITWS. T1T HIdAIIITUIID dITU TUTL S

Fate for the covered bitstream subset are provided.

ntax

FBitRateBox extends Box (‘tibr’) {
bd int (32) baseBitRate;
,d int (32) maxBitRate;
bd int (32) avgBitRate;

,d int (32) tierBaseBitRate;
bd int (32) tierMaxBitRate;
bd int (32) tierAvgBitRate;

mantics

Rate gives the lowest long-term average bitrate in bits/second of the stream made
tier and the lower tiers this tier depends on over the entire stream.

SVC streams, baseBitRate is derived asfollows. Let maxDid be the greatest dependen
for all NAL units of the tier, and minQid be the least quality_id for all NAL units of thg
hind having dependency_id equal to, maxDid. The NAL units that are taken into account v
Calculating this bit rate value.dre as follows: 1) all NAL units of the tier except for 4
having dependency_id equal\te maxDid and quality_id greater than minQid; 2) all NAL
bf the lower tiers the current tier depends on.

MVC streams, baseBitRate shall be equal to avgBitRate.

Rate gives the maximum bit rate in bits/second of the stream containing all NAL
ped to this tier‘and the lower tiers this tier depends on, over any window of one secon
units in thisitier and the lower tiers this tier depends on are taken into account.

Rate gives the long-term average bit rate in bits/second of the stream containing all
mapped to this tier and the lower tiers this tier depends on, averaged over the e
am, All NAL units in this tier and the lower tiers this tier depends on are taken into acco

erm

from

Cy_id
tier
vhen
hose
Inits

unit
1. All

NAL
ntire
unt.

tierBaseBitRate gives the lowest long-term average bit rate in bits/second of the stream made
from only this tier over the entire stream. For SVC streams, the set of NAL units that are taken
into account when calculating this bit rate value is the same as for baseBitRate but excluding all
NAL units of the lower tiers this tier depends on. For MVC streams, tierBaseBitRate shall be
equal to tierAvgBitRate.

tierMaxBitRate gives the maximum bit rate in bits/second that is provided by only this tier over
any window of one second. All NAL units mapped to this tier are taken into account. All NAL

unit

84

s of the lower tiers this tier depends on are not considered.
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tierAvgBitRate - gives the long-term average bit rate in bits/second that is provided by only this
tier, averaged over the entire stream. All NAL units mapped to this tier are taken into account.

All NAL units of the lower tiers this tier depends on are not considered.

B.2.3 Priority range

B.2.3.1 Definition

Box Type: ‘svpr’

Container: ScalableGroupEntry or MultiviewGroupEntry
Manfatory: Yes

Quantity: Exactly One

This[box reports the minimum and maximum priority_id of the NAL units mapped to this tier.
B.2.3.2 Syntax
clags PriorityRangeBox extends Box (‘svpr’) {
Unsigned int(2) reservedl = 0;
unsigned int (6) min priorityId;
unsigned int (2) reserved2 = 0;
unsigned int (6) max priorityId;
}
B.2.3.3 Semantics

NOTE - this box was previously called SVCPriorityRangeBox.

in priority id, min priority id take the minimum or maximum value of thg
syntax element that is present in the-NAL unit header extension of the SVC or MV
mapped to the tier. For AVC streams this takes the value that is, or would be, in thg
unit.

priority_id
C NAL units
prefix NAL

S tier.

B.2.4 SVC dependency range

B.2.4.1 Definition

Box [l'ypes: ‘sydr

Container: ScalableGroupEntry

Mangdatory: ~ Yes

Quantity: Exactly One

This[bexTeports the minimum and maximum dependency_id of the NAL units mapped to thi

The field min_temporal_id reports the minimum value of temporal_id of the NAL units in the tier having
dependency_id equal to min_dependency_id, Similarly the field min_quality_id reports the minimum
quality_id of those NAL units. The fields max_temporal_id and max_quality_id similarly report on the
maximum values of the respective fields in those NAL units having dependency_id equal to
max_dependency_id.
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B.2.4.2 Syntax

class SVCDependencyRangeBox extends Box (‘svop’) {
unsigned int (3) min dependency id;

unsigned int (3) min temporal id;
unsigned int (6) reserved = 0;
unsigned int (4) min quality id;
unsigned int (3) max dependency id;
unsigned int (3) max temporal id;
unsigned int (6) reserved = 0;
unsigned int (4) max quality id;
}
B.2.4.3 Semantics
min dependency id, max dependency id take the minimum or maximum yalue of| the
dependency id syntax element that is present in the scalable extension NAL-unit header
defined in the SVC video specification of the NAL units mapped to the tier. Fot AVC streamg this
takess the value that is, or would be, in the prefix NAL unit (note: this value,is)zero).
min temporal id, max temporal id take the minimum or value of the temporal_id syntax
element that is present in the scalable extension NAL unit header ‘defined in the SVC yideo

speq
min|

valule that is, or would be, in the prefix NAL unit.

| dependency id and max_dependency id respectivelyC-For AVC streams this take

ification of the NAL units mapped to the tier haying  dependency_id equal to

5 the

min quality id, max quality id take the minimum of¢value of the quality_id syntax element

that|is present in the scalable extension NAL unit header defined in the SVC video specification
of the NAL units mapped to the tier having dependency_id equal to min dependency id and
max| dependency id respectively . For AVC streams this takes the value that is, or would be, in
the prefix NAL unit.

B.2.5 Initial parameter sets box

B.2.5.1 Definition

Box Type: ‘svip’

Container: ScalableGroupEntry or MultiviewGroupEntry

Mandatory:| No

Quantity: Zero or One

The SVC initial parameéter sets box documents which parameter sets are needed for decoding thig§ tier

and all the Ipwer tiers it depends on.

B.2.5.2 Syntax

class InitialParameterSetBox extends Box (‘svip’) {

unsigned int (8) sps_id count;
for (i=0; i< sps_id count; i++)
unsigned int (8) SPS_index;
unsigned int (8) pps_id count;
for (i=0; i< pps_id count; i++)
unsigned int (8) PPS_index;

}

B.2.5.3 Se

mantics

sps_1id_count, pps_id count gives the number of entries in the following tables.
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SPS_index specifies that the SPS or subset SPS with this index is needed for decoding this tier and
all the lower tiers it depends on. These are 1-based indices into the arrays in the
SVCDecoderConfigurationRecord or the MVCDecoderConfigurationRecord.

PPS_index specifies that the PPS with this index is needed for decoding this tier and all the lower
tiers it depends on. These are 1-based indices into the arrays in the
SVCDecoderConfigurationRecord or the MVCDecoderConfigurationRecord.

B.2.6 SVCrectregion box
B.2.6.1 Definition

Box [T'ype: ‘rrgn’

Container: ScalableGroupEntry
Mandatory:  No

Quantity: Zero or One

The SVC rect region box documents the geometry information of the regionrepresented by|the current

tier
enc

relative to the region represented by another tier. When extended spatial scalability as used to
ade in the current tier a cropped region of another tier, ther the geometry information of the

cropped region can be signaled by this box. This box can also' be used to signal the geometry
infoymation of a region-of-interest (ROI) when the current tierfis a sub-picture tier. This area can either
be static for all samples or vary at sample-by-sample basi$ Note that it is possible that independent

sub

with|the tier dependency box.
B.2.6.2 Syntax

clags RectRegionBox extends Box (‘rrgn?) {

}
B.2

.06.3 Semantics

pictures do not depend on all the tiers with lower tjerID. In this case dependencies dan be given

unsigned int (16) base region tie¥ID;
unsigned int (1) dynamic_ rect;
Unsigned int (7) reserved = 0y
i1f (dynamic_rect == 0) {
unsigned int (
unsigned int (
unsigned int (
unsigned int (

) horizontal offset;
) vertical offset;

) .region width;
)\Yegion height;

Base reGion tierID gives the tierld value of the tier wherein the represented regiop is used as
thesbase region for derivation of the region represented by the current tier.

dyhamic rect equal to 1 indicates that the region represented by the current tier is a lynamically
Changing Tectanguiar part of the base region. Otherwise the region represented by the current
tier is a fixed rectangular part of the base region.

horizontal offset and vertical offset give respectively the horizontal and vertical offsets
of the top-left pixel of the rectangular region represented by the tier, in relative to the top-left
pixel of the base region, in luma samples of the base region.

region width and region_ height give respectively the width and height of the rectangular
region represented by the tier, in luma samples of the base region.
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B.2.7 Buffering information box

B.2.7.1 Definition

Box Type:
Container:
Mandatory:
Quantity:

‘buff’

ScalableGroupEntry or MultiviewGroupEntry or MultiviewGroupBox
No

Zero or One

The BufferingBox contains the buffer information of the covered bitstream subset. If the Buffering box is

Cealalal

ts of

included in
the tier and
covered bit
required for

B.2.7.2 Sy

class Buf
unsign
for (i
uns

uns

uns

uns

uns

}
}

B.2.7.3 Se

operat
suby

valule of operating_point_count shall be'greater than 0.

byte r
the
*8

valule of BitRate is equal to byte_rate * 40 / 6. The value of byte_rate shall be greater than 0.

cpb_si
subj
sped
cpb]

At 14
the

-t i ranar o aptey o ooz aad baror - b £ oo
OCaTrapTC OT O TP —CIItr y OT a MrurtrvICvy Ol Oup—CIItr y, e CoOveTCOoTeStTrCaT StoSCTTCOTIST

all tiers on which it depends. If the Buffering box is included in a Multiview Group,bos
stream subset consists of the target output views of the multiview group and all‘the v
decoding the target output views.

ntax

FeringBox extends Box (‘buff’) {

ed int (16) operating point count
0; 1 < operating point count; i++) {
igned int (32) byte rate

i gned int cpb size

igned int dpb_size

igned int init cpb delay

i gned int init dpb delay

mantics

ing point count specifies the number-of HRD operating points for the covered bitsti
et. Values of the HRD parameterscare specified separately for each operating point,

hte specifies the input byte.ratée (in bytes per second) to the coded picture buffer (CP
HRD. The covered bitstreamsubset is constrained by the value of BitRate equal to byte
for NAL HRD parameters’as specified in ISO/IEC 14496-10. For VCL HRD parameterg

et is constrained by the value of CpbSize equal to cpb_size * 8 for NAL HRD paramete
ified in ISO/IEC 14496-10. For VCL HRD parameters, the value of CpbSize is equ
size *40_/ 6.

ast ope pair of values of byte_rate and cpb_size of the same operating point shall confor

ze specifies the-required size of the coded picture buffer in bytes. The covered bitsty

, the
iews

ream
The

B) of
| rate
, the

eam
rs as
hl to

m to
set.

naximum bit rate and CPB size allowed by profile and level of the covered bitstream sul

dpb size specifies the required size of the decoded picture buffer (DPB), in unit of bytes. The
covered bitstream subset is constrained by the value of max_dec_frame_buffering equal to

Min(

* *

16, Floor( dpb_size ) / (PicWidthMbs FrameHeightInMbs

ChromaFormatFactor ) ) ) as specified in ISO/IEC 14496-10.

256

ES

init cpb_delay specifies the required delay between the time of arrival in the CPB of the first bit
of the first access unit and the time of removal from the CPB of the first access unit. It is in units
of a 90 kHz clock. The covered bitstream subset is constrained by the value of the nominal
removal time of the first access unit from the CPB, t.»( 0 ), equal to init_cpb_delay as specified in
ISO/IEC 14496-10.
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init dpb_delay specifies the required delay between the time of arrival in the DPB of the first
decoded picture and the time of output from the DPB of the first decoded picture. It is in units of
a 90 kHz clock. The covered bitstream subset is constrained by the value of dpb_output_delay
for the first decoded picture in output order equal to init_dpb_delay as specified in
ISO/IEC 14496-10 assuming that the clock tick variable, t, is equal to 1 / 90 000.

B.2.8 Tier dependency box

B.2.8.1 Definition

Box [l'ype: ‘Idep’

Container: ScalableGroupEntry or MultiviewGroupEntry
Mangatory:  No for ScalableGroupEntry, Yes for MultiviewGroupEntry
Quantity: Zero or One

The [FierDependencyBox identifies the tiers that the current tier is dependent«on.

B.2.8.2 Syntax

clags TierDependencyBox extends Box (‘'ldep’) {
unsigned int (16) entry count;

for (i=0; 1 < entry count; i++)

unsigned int (16) dependencyTierId;

}

B.2.8.3 Semantics

dependencyTierId gives the tierld of:a‘tier on which the current tier is directly dr indirectly
dependent. Tier A is directly dependent on tier B if there is at least one NAL unit inftier A using
inter prediction, inter-layer prediction, or inter-view prediction from tier B. Tier A |s indirectly
dependent on tier B if tier A is not directly dependent on tier B while decoding of tiefr A requires
the presence of tier B. The‘value of dependencyTierld shall be smaller than the tierld of the
current tier. The deceding of the current tier requires the presence of the tier ipdicated by
dependencyTierld. AllL dependencies up to the tier with the lowest tierld shall be given with the
TierDependencyBox:

B.2.9 SVCregion of interest box

B.2.9.1 Definition

Box Type: ‘iroi’

Container: ScalableGroupEntry
Mandatory:  No

Quantity: Zero or One

This box provides the geometry information of region-of-interest (ROI) divisions of the current tier,
when the current tier is encoded to multiple (typically a large number of) independent rectangular ROIs.

NOTE This box is typically used for interactive ROI use cases, where the server can interactively transmit only the
NAL units belonging to the ROIs requested by a client.

The assignment of NAL units to a ROl is done in a time parallel metadata track as specified in Annex C.
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A ROI ID, denoted as roi_id, is specified for each ROl in a tier. If iroi_type is equal to 0, roi_id is equal to
the index of a ROI in a ROI raster scan (see ISO/IEC 14496-10 for the definition of "raster scan” and the
use of “macroblock raster scan”) of the region represented by the tier starting with zero for the top-left
ROI in the region. If iroi_type is equal to 1, roi_id is equal to the entry index i in the syntax of
IroilnfoBox(). If iroi_type is equal to 2, roi_id is set to a number identifying the region of interest. In this
case, the temporal metadata must contain statements mapping NAL units to roi_ids.

B.2.9.2 Syntax

class IroilInfoBox extends Box(‘iroi’) {

unsigned int (

unsign
if (iro
uns
uns

}

else 1
uns
for

} }
}

B.2.9.3 Se

iroi_t
ROIJ
heig
The
grid r
unit
follg

Whe

Whs

Whg
pict
ISO

num_ro

2) iroi type;
,d int (6) reserved = 0;
i type == 0)
igned int (8) grid roi mb width;

igned int (8) grid roi mb height;

F (iroi type == 1){

igned int (24) num roi;

(int i=1; i<= num roi; i++) {
insigned int (32) top left mb;
insigned int (8) roi mb width;
insigned int(8) roi mb_height;

mantics

pe indicates the types of region division for all¢he ROIs. The value 0 indicates that al
(except possibly the right-most ones and the'bottom-most ones) are of identical width
ht. The value 1 indicates that the geometry;information for each ROI is separately signz

bi mb_width and grid roi mb.height indicate the width and height, respectivel
5 of macroblocks, of the ROIs. All the ROIs have identical width and height, with
wing exceptions.

o
)

n (PicWidthInMbs
width equal to ( PicwidthInMbs

grid roi_mb width) is not equal to 0, the right-most ROIs hj
% grid roi mb width ) macroblocks.

o

o
)

n (PicHeightInMbs
have a height equal'to ( PicHeightInMbs

grid roi mb height ) is not equal to 0, the bottom-most
% grid roi mb height ) macroblocks.

)

re PicWidghInMbs and PicHeightInMbs are the visual width and height of a dec
ire of the! tier representation in units of macroblocks, respectively, as specifie
IEC 14496-10, (x % y) returns the remainder of x divided by y.

i indicates the number of ROIs in a coded picture of the tier representation.

value 2 indicates that the geometry cansitot be given. Values greater than 2 are reserved,.

| the
and
lled.

y, in
the

ive a

ROIs

bded
d in

top left mb specifies the macroblock address of the first macroblock in raster scan order in the
ROI of the current entry. The value of top left mb shall be equal to the syntax element
first_mb_in_slice of the coded slices that belong to the current tier and that cover the top-left

mac

roblock of the ROI of the current entry.

roi mb width and roi mb height indicate the width and height, respectively, in unit of

mac

90

roblocks, of the ROI of the current entry.
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B.2.10SVC lightweight transcoding Box

B.2.10.1 Definition

Box Type: ‘tran’

Container: ScalableGroupEntry
Mandatory:  No

Quantity: Zero or One

The presence of the box indicates that the bitstream represented by this tier (and tiers it depends upon)

can
can |
the 1

B.2.

q

q

)

pe given the indicated profile and level indicators, with the indicated bit rates. Theyinf
esulting profile, level, and bit rate may be given for either of the entropy coding systems

.10.2 Syntax

s TranscodingInfoBox extends Box(‘tran’) {
insigned int (4) reserved = 0;
Insigned int (2) conversion idc;
Insigned int (1) cavlc_info present flag;
insigned int (1) cabac_info present flag;
f(cavlc_info present flag) {
unsigned int (24) cavlc profile level idc;
unsigned int (32) cavlc _max bitrate;
unsigned int (32) cavlc _avg bitrate;

f (cabac_info present flag) {
unsigned int (24) cabac profile levelX idc;
unsigned int (32) cabac_max bitrate)
unsigned int (32) cabac_avg bitrate&;

10.3 Semantics

onversion idc equal to 0)-1, or 2 indicates that the representation of the current
translated to an AVC-bit-stream as specified in the semantics of the scalability info
message in ISO/IEC 14496-10 Annex G. conversion_idc equal to 3 is reserved.

avlc _info present flag specifies whether the transcoding information of the
bitstream using the Context-based Adaptive Variable Length Coding (CAVLC) entrop
specified-in ISO/IEC 14496-10 Annex G is present.

abactinfo present flag specifies whether the transcoding information of the

d bitstream
rmation on
, or both.

tier can be
rmation SEI

translated
y coder (i.e.

when the.syntax element entropy_coding mode_flag in the translated bitstream is equal to 0) as

translated

ISO/IEC 14496-10 Annex G is present.

bitstream using the Context-based Adaptive Binary Arithmetic Coding (CABAC) enfropy coder
_mewdwmmaumm&m_aﬁpedﬁed in

cavlc profile level idc is the exact copy of the three bytes comprised of profile_idc,
constraint_set0_flag, constraint_set1_flag, constraint_set2_flag, constraint_set3_flag and level_idc,
if these syntax elements were used to specify the profile and level compliancy of the transcoded

bitstream using the CAVLC entropy coder.

cavlc max bitrate specifies the maximum bit rate in bits/second (units of 1000 bits/sec), over

any window of one second, that is provided by the transcoded bitstream using
entropy coder.

the CAVLC

cavlc avg bitrate specifies the average bit rate in bits/second (units of 1000 bits/sec) that is

provided by the transcoded bitstream using the CAVLC entropy coder.
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