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Foreword

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

The procedures used to develop this document and those intended for its further maintenance are descri
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different)ty
of locument should be noted. This document was drafted in accordance with the editorial rules of'the I
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Directives, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/refdocs).

and IEC draw attention to the possibility that the implementation of this documentmay involve

of (a) patent(s). ISO and IEC take no position concerning the evidence, validity or, applicability of

med patent rights in respect thereof. As of the date of publication of this document, 1SO and IEC had
eived notice of (a) patent(s) which may be required to implement this document;yHowever, implement
cautioned that this may not represent the latest information, which may bé-obtained from the pat]
abase available at www.iso.org/patents and https://patents.iec.ch. ISO jand IEC shall not be h
[ponsible for identifying any or all such patent rights.

y trade name used in this document is information given for the.gconvenience of users and does
stitute an endorsement.

an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressi
hited to conformity assessment, as well as informatiop-about ISO's adherence to the World Tr
panization (WTO) principles in the Technical Barriers todrade (TBT) see www.iso.org/iso/foreword.ht]
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Information technology — Coding of audio-visual objects —

Part 15:

C ] ]
vj'deo in the ISO base media file format

AMENDMENT 1: Support for neural-network post-filter
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Ipplemental enhancement information and other imprevement

use 2
] the following normative references:

/1EC 15938-17, Information technology — Multimedia content description interface — Part 17: Compress
eural networks for multimedia content description and analysis

/IEC 23002-7, Information technology — MPEG video technologies — Part 7: Versatile supplemei
ancement information messages for coded video bitstreams

)

blace the content with the following:

4.110 SEI information box

4.10.1 Definition

Box Type: 'seii!

Comtainer: SchemeInfesniationBox ('schi') Or VisualSampleEntry

MaLdatory: Yes (inthe schemeInformationBox), no (in a visualSampleEntry)

Qupntity: One,(in the schemeInformationBox), zero or one (in a visualSampleEntry)

The seiinformationBox documents SEI messages in a bitstream. When contained in a visualSampleEnt

nun
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RequirddsETs shall be 0. By inspecting the seiInformationBox a player will know which SEI messa
An assume to be present, and which are deemed necessary by the file author for correct playback. Th
rhtbeother SEI messages present in the bitstream that are not documented by this box.
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NO

I'E Writers can [ist non-required SEI messages in the SeiInformationBox included directly in the sample
entry and required SEI messages in the SeiInformationBox in the ScehemeInformationBox of the same track.

The SEI messages listed in the seiInformationBox should be stored either in the bitstream or in the
configuration record within the untransformed sample entry. The seiInformationBox does not contain the

act

ual SEI messages, it only lists those that occur in the bitstream.

4.10.2 Syntax

aligned(8) class SeilnformationBox extends Box('seii') {

unsigned int (16) numRequiredSEIs;

© ISO/IEC 2025 - All rights reserved
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for (i = 0; i < numRequiredSEIs; i++) {
unsigned int (16) requiredSEI ID;

}

unsigned int (16) numNotRequiredSEIs;

for (i = 0; i < numNotRequiredSEIs; i++) {
unsigned int (16) notrequiredSEI ID;

}

4.10.3 Semantics
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necessary by the file author for correct playback.

requiredseI 1D takes on the value “payloadType” of an SEI message present in the bitstream ‘that is
deemed necessary by the file author for correct playback.
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blace the content with the following:
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Malny of the applicable video coding standards define an SEI manifest SEI message, which can be used

ind
me)

4-.:|1 Post-decoder requirements scheme for signalling of SEI

1.1 General

brder to handle situations where the file author requires certaifi actions on the player or renderer,
base media file format specifies the restricted-video mechanism where untransformed sample entj
hidden behind the sample entry type 'resv'. Subclause 4/11.2 uses the restricted-video mechanisny
cify a scheme for post-decoder requirements for handling’SEI messages that is identified by the 'as
eme type. The mechanism specified in subclause 4.11-2 applies to all coding systems identified in t
ument. For the case of signalling of SEI messages,& file author can list occurring SEI message payl
e values and classify them into two categories:those that are deemed required by the file author
rect playback, and others. The occurrence of€either type of SEI messages can be signalled in
InformationBox.

icate SEI message payload types that.aré considered necessary. When the processing of a particular
ssage payload type is considered asiessential for consuming the content of a track, the following appli

When the untransformed safuple entry type does not impose a player to process SEI manifest
messages, the file writer shall use a restricted video track with the 'ase1' scheme type and include t
particular SEI message-payload type as requiredsEI_IDin SeiInformationBox.

When the untransformed sample entry type imposes a player to process SEI manifest SEI messag
the file writer shall'include, in the sample entry, an SEI manifest SEI message where that particular
message paylgadtype is indicated to be necessary.

It is allowedto include both an SEI manifest SEI message in the sample entry and an seiInformation

1.2 (Definition

not

the
ies

to
T
his
bad
for
the

to
SEI
PS:

SEI
hat

res,
SEI

Box

for the(same sample entry, provided that both declare the same SEI message payload types consistently.

the player or renderer and those whose processing by the player or renderer is not required is defined in this
subclause.

The scheme type equal to 'ase1’ is used.

The seiInformationBox is mandatory in the schemeInformationBox under the 'ase1' scheme. In this case,
it contains information about the SEI messages present in the bitstream. Although the SEI messages are
not required for decoding, the file author may require certain actions for rendering or other purposes. The

© ISO/IEC 2025 - All rights reserved
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box distinguishes between SEI messages that are required to be understood for correct playback and SEI

messages that are not required for correct playback (but may enhance playback).

4.16
Add the following paragraph at the end of subclause 4.16:

When an SEI manifest SEI message declares one or more SEI messages to be present and necessary a
the L essaaes rogu ai-aet & derer—a—file—wri Y :
sarmpple entry type with the 'ase1' scheme type as specified in subclause 4.11 to ensure that the playei

> o e, > v o =B

and 4.20
the following subclauses after subclause 4.18:
Neural-network post-filter characteristics sample group

9.1 Definition

nd

v

The neural-network post-filter characteristics (NNPFC) SEI message is specified in ISO/IEC 2300L-7.

NNPFC SEI messages may be included in a bitstream conformingto’ISO/IEC 14496-10, ISO/IEC 23008-2
ISQ/IEC 23090-3.

An|[NNPFC SEI message contains the nnpfc_id syntax element, which is an identifying number for a p
pracessing filter.

or

st-

The SEI payload type value of the NNPFC SEI message is equal to 210, as specified in ISO/IEC 14496110,

ISQ/IEC 23008-2, and ISO/IEC 23090-3. The use of'applicable post-processing filters with different value

of

nnpfc_id for specific pictures is indicated with neural-network post-filter activation (NNPFA) SEI messages.
The SEI payload type value of the NNPFA\SEI message is equal to 211, as specified in ISO/IEC 14496110,

ISQ/IEC 23008-2, and ISO/IEC 23090-3. The constants NNPFC_PAYLOAD_TYPE and NNPFA_PAYLOAD_TY
ard derived as follows:

— | NNPFC_PAYLOAD_TYPE is setlequal to 210.
— | NNPFA_PAYLOAD_TYPE:is-$et equal to 211.

An|NNPFC SEI message.either specifies a base post-processing filter or contains a neural network updateg.

bage post-processing-filter is identified by an NNPFC SEI message with nnpfc_base_flag equal to 1.

PE

A

The applicable post‘processing filter is determined by the values of the nnpfa_target_id and nnpfa_target_
bage_flag syntax:elements in the NNPFA SEI message that activates the post-processing filter. If the nnpfa_
target_base-flag is equal to 1, the applicable post-processing filter is the base post-processing filter with

pracessing filter is obtained by applying the update provided as an ISO/IEC 15938-17 bitstream or indica|
by p*UR1 in an NNPFC SEI message with nnpfc_id equal to nnpfa_target_id and nnpfc_base_flag equal to
top of the base post-processing filter having the same nnpfc_id value.

nnpfc_idequal to nnpfa_target_id. Otherwise (the nnpfa_target_base_flag is equal to 0), the applicable p}

st-
ed
on

All instances of the sampleToGroupBox for the NNPFC sample group shall include grouping type parameter.

The grouping type parameter field is specified for the NNPFC sample group as follows:

{
unsigned int (1) filter update flag;
unsigned int (31) filter id;

}

© ISO/IEC 2025 - All rights reserved
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filter update flag equal to 1 indicates that all the sample group description entries referenced by
this sampleToGroupBox contain an NNPFC SEI message that provides an update on top of a base post-
processing filter. filter update flag equal to O indicates that all the sample group description
entries referenced by this sampleToGroupBox contain an NNPFC SEI message that specifies a base post-
processing filter.

filter id indicates that all the sample group description entries referenced by this sampleToGroupBox
contain an NNPFC SEI message that has nnpfc_id equal to filter id.

NOTE As a consequence of the grouping type parameter definition, the post-processing filters for different
nnpic_id values are specified 1n different instances of the SampleToGroupBox. Furthermore, one SampleToGrouppox
specifies the base post-processing filter(s) for a particular nnpfc_id value, while another SampleToGroupBox;if/qny,
specifies the filter updates for the same nnpfc_id value. It is therefore possible to indicate that the base post;procesging
filter persists over a longer period than any of the filter updates.

WHhen a sample is not mapped to NnpfcSeiSampleGroupEntry in @ SampleToGroupBox having fiYter updafe
f14g equal to 0 and a particular filter id,the sample shall not be mapped to an NnpfcseiSampleGroupEntry
in @ sampleToGroupBox having filter update flagequalto 1 and the same filter id.

WHhen a track contains an NNPFC sample group, no NNPFC SEI messages shall be present within the samples
or sample entries of the track.

WHhen a VVC track has an associated VVC non-VCL track that contains an NNPFC sample group, no NNPFC SEI
megssages shall be present within the samples or sample entries of the V.VE€ track or within the sampleg or
sample entries of the VVC non-VCL track.

WHhen a reader supports the NNPFC sample group, it shall.also support the NNR item (defined| in
subyclause 4.19.4).

4.19.2 Syntax

aligned (8) class NnpfcSeiSampleGroupEntry () extémds SampleToMetadataltemEntry('nfcs')

{
unsigned int(8) nnpfc sei data bytel[];

}
4.19.3 Semantics

meffa box handler type, num items andiYitem id[i] have the same semantics as the respective synftax
elements in sampleToMetadataIltemEntry. num items shall be equal to 0 or 1. When num items is equal to
0, heta box handler type has nodmpact in readers and may be set equal to 'nnet'. When num_items$ is
equal to 1, the item with item I equal to item id[0] shall have item type equal to 'nnri' specified in
suBclause 4.19.4.

nngfc sei data byte[], when num items isequalto 0, is a byte array that shall contain exactly one complete
seil message( ) syntaxsstructure with payloadType equal to NNPFC_PAYLOAD_TYPE, which shall include the
nn|post_filter_characteristics( ) syntax structure specified in ISO/IEC 23002-7. nnpfc_sei data bytg[],
wheen num_itemsyis-€qual to 1, is a byte array that shall contain exactly one complete sei_message( ) synftax
strjucture with payloadType equal to NNPFC_PAYLOAD_TYPE and nnpfc_mode_idc equal to 0, excluding the
nnpfc_payload _byte[ i ] syntax elements of the nn_post_filter_characteristics( ) syntax structure. These
nnpfc_paylead_byte[ i | syntax elements shall be stored as an 'nnr1' item. The sei_message( ) synftax
strjucture is specified in ISO/IEC 14496-10 when the sample entry type is an AVC sample entry type, of in
[SQ/IEC 23008-2 when the sample entry type is an HEVC or L-HEVC sample entry type, or in ISO/IEC 23090-3
when the sample entry type is a VVC sample entry type, and the nn_post_filter_characteristics( ) syntax
structure that is contained in the sei_payload( ) syntax structure, which is in turn contained in the sei_
message( ) syntax structure, is specified in ISO/IEC 23002-7.

4.19.4 'nnrl'item
4.19.4.1 Definition

An item of type 'nnr1' includes NNR units of an NNR bitstream as defined in ISO/IEC 15938-17 and is called
an NNR item.

© ISO/IEC 2025 - All rights reserved
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An NNR item may be associated with an NNR configuration item property ('nnrc') specified in
subclause 4.19.5.

If an NNR item is associated with an NNR configuration item property, the following applies:

The NNR bitstream shall be constructed by including first the NNR units from the NNR configuration

item property in their appearance order, followed by the NNR units from the item data.

Itisarequirement for file conformance that the constructed NNR bitstream conforms to ISO/IEC 15938-17.
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If an NNR item is an incremental update relative to another NNR item, it shall have an item'reference of t}
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unit type[j] value of the associated NNR configuration item property.

erwise (an NNR item is not associated with an NNR configuration item property), the item data of
R item shall be a conforming NNR bitstream.

e NNR bitstream may be independently decodable or an incremental update relative to anether NNR it

ed' to that other NNR item.

e neural network handler type 'nnet' in the HandlerBox of the MetaBox indicates that items defined in

he other handler type than 'nnet’, in which case Handlerproperty withi®andier type equal to 'nn

4.

ald

{
}

m;:Iz;be associated with the NNR item.

4.2 Syntax
gned (8) class NNRItemData

unsigned int(8) nnr item data[item size];

4.19.4.3 Semantics

In 1

nny

he syntax above, the following applies:

specified in the TtemlLocationBox.

_item datalitem size] shall include a sequence of NNR units as defined in ISO/IEC 15938-17.

4.I.5 'nnrC' item property

4.19.5.1 Definition

Box Type: ' nRC’

Prgperty Type: Descriptive item property
Container: ItemPropertyContainerBox
MaLdatory: No

Qupntity: Zero or one for an 'nnr1' item

The value of item size is equal to the sum of the extent length values of each extent of the item

r

the

P11
ype

the

aBox represent neural networks. An NNR item may be present in a MetaBox With HandlerBox containfing

bt

as

An item property of type 'nnrc' includes one or more NNR units for the associated NNR item. The NNR
units included in the 'nnrc' item property may have the NNR unit type of NNR start (NNR_STR), NNR
model parameter set (NNR_MPS), NNR layer parameter set (NNR_LPS), NNR topology, (NNR_TPL), or NNR
quantization (NNR_QNT), and shall not have any other NNR unit type.

4.1

9.5.2 Syntax

aligned (8) class NNRDecoderConfigurationRecord ({

unsigned int (8) num of arrays;
for (3J=0; j < num of arrays; j++) {

© ISO/IEC 2025 - All rights reserved
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bit (2) reserved = 0;
unsigned int(6) nnr unit type[Jj];
unsigned int(8) num nnr units[j];
}
for (3j=0; j < num of arrays; Jj++)
for (i=0; i < num nnr units[j]; i++)
NNRUnit nnr unit[j][i];

gned (8) class NNRConfigurationItemProperty extends ItemFullProperty('nnrC', version=0,

flags=0) {

NNRDecoderConfigurationRecord nnr config:

}

4.19.5.3 Semantics

nun

nny

nun

NNH

nny

nny

4.19.6 Declaration of required or recommended processing of NNPFC SEI messages

WH
un

NNPFC_PAYLOAD_TYPE and one or more SEI<NAL units containing one or more SEI prefix indication

me

Let
'hy

WH
saf]

_of arrays indicates the number of arrays of NNR units of the indicated type(s). num afnays shall
greater than 0.

_unit_type[j] indicates the type of the NNR units in the following array (which shallkbe all of that tyj
it takes a value of nnr_unit_type as defined in ISO/IEC 15938-17; it is restricted to\take one of the val
NNR_STR, NNR_MPS, NNR_LPS, NNR_TPL, or NNR_QNT.

_nnr_units[j] indicates the number of NNR units of the indicated type-included in the configurat]
record.

unit is defined in this document as an alias of the nnr_unit syntax structure specified in ISO/IEC 15938

_unit[j][i]) isthe i-th NNR unit of NNR unit type equal to nnp{unit typelj].

en a track contains an NNPFC sample group, one or more of the sample entries may include an SEI N
t containing an SEI manifest SEI message having an entry with manifest_sei_payload_type[ i ] equa

ssages with prefix_sei_payload_type equabto NNPFC_PAYLOAD_TYPE.

avcHevcVvcSampleEntryList be a list.af the following sample entry types: 'avcl', 'avc2', 'ave3', 'avd
cl', 'hevl', 'hvc2', 'hev2', 'hve3ifdhev3', '1hvl', 'lhel’, 'vvel', 'vvil'.

en a track does not contain‘dw’ NNPFC sample group and NNPFC SEI messages are contained in
hples, the following applies;

If the processing of NNPFC SEI messages is considered as essential for consuming the content,
following applies:

— Afile writershall mark the track to be an 'ase1' restricted video track (specified in subclause 4.
and includ€ requiredser 1D equal to NNPFC_PAYLOAD_TYPE in the seiTnformationBox of the tra

— When the untransformed sample entry type of the track is present in avcHevcVvcSampleEntryll

with manifest_sei_payload_type[ i ] equal to NNPFC_PAYLOAD_TYPE in the sample entry.

_configisan NNR decoder configuration record that contains NNR units for the associated NNR item|

be

be);
lies

ion

+17.

AL
to
SEI

the
the
11)

ck.

ist,

the file writer may include an SEI NAL unit containing an SEI manifest SEI message having an enftry

— vvhen the untransiormed Ssample entry type of the track Is present in avcnevcvvcaamplet.ntryL.ist,

the file writer shall include one or more SEI NAL units containing one or more SEI prefix indicat

ion

SEI messages with prefix_sei_payload_type equal to NNPFC_PAYLOAD_TYPE in the sample entry.

— Otherwise, if the processing of NNPFC SEI messages is not considered as essential for consuming the
content and the sample entry type is present in avcHevcVvcSampleEntryList, one or more sample entries
should include an SEI NAL unit containing an SEI manifest SEI message having an entry with manifest_
sei_payload_type[ i] equal to NNPFC_PAYLOAD_TYPE and one or more SEI NAL units containing one or

more SEI prefix indication SEI messages with prefix_sei_payload_type equal to NNPFC_PAYLOAD_TY

© ISO/IEC 2025 - All rights reserved
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The following applies for the SEI manifest SEI message having an entry with manifest_sei_payload_type[1i ]
equal to NNPFC_PAYLOAD_TYPE, when present in a sample entry:

For the i value for which manifest_sei_payload_type[ i ] is equal to NNPFC_PAYLOAD_TYPE, the value

of manifest_sei_description| i ] shall be set equal to 1 if the processing is considered as essential
consuming the content and 0 otherwise.

for

Each of the SEI prefix indication SEI messages with prefix_sei_payload_type equal to NNPFC_PAYLOAD_

TYPE shall include at least all bits for the syntax element nnpfc_purpose.

Trsitattitave amentry with mmanifest_set_paytoad_typef T equat to NNPFA_PAYLOAD_TYPE:

For the i value for which manifest_sei_payload_type[ i ] is equal to NNPFA_PAYLOAD_TYRE, ‘i
present, the value of manifest_sei_description| i ] shall be set equal to 1 if the processing is considerec
essential for consuming the content and 0 otherwise.

4.19.7 Insertion of SEI NAL units based on the NNPFC sample group

WH
grd

en
| as

en a reader supports the NNPFC sample group and is processing a track containing NNPFC sam

up(s), it shall perform the following insertion of SEI NAL units as a part of the bitstream reconstructi«[n:

When a sample is mapped to at least one NnpfcseiSampleGroupEntry With filter update flagequa
0 and the sample is

— async sample, or
— the first sample of a sequence of samples associated with the-Same sample entry, or

— the first sample of a sequence of samples mappedte_the same NnpfcseiSampleGroupEntry W
filter update flagequalto 0 and a particular filset id value filterldBase,

the following applies:

— If the track is an HEVC, L-HEVC, or a VVC«{rack, a prefix or suffix SEI NAL unit is inserted in
sample for each layer contained in the track and each filter idvalue mapped to the sample.

— Otherwise (the track is an AVC tragk)/ an SEI NAL unit is inserted in the sample for each filter
value mapped to the sample.

— The following NNPFC SEI messages are inserted in each inserted SEI NAL unit: the NNPFC
message indicated by the fnpfcseisampleGroupEntry with filter update flagequal to 0, folloy
by the NNPFC SEI message indicated by the NnpfcSeiSampleGroupEntry with filter update £
equal to 1 and fi1texiid equal to filterldBase that is mapped to the sample, if any.

When asampleisthe firstsampleinasequence of samples mapped to the same NnpfcSeiSampleGroupEn
with filter updake flagequalto 1 and a particular filter idvalue filterldUpdate and the sample

— notasyncsample, and
— notfhefirst sample of a sequence of samples associated with the same sample entry, and

— 1ot the first sample in a sequence of samples mapped to the same NnpfcSeiSampleGroupEntry W
filter update flagequaltoOand filter idequal to filterldUpdate,

ple

to

ith

the

| id

SEI
ved

Lag

Fry
is

ith

the following applies:

— If the track is an HEVC, L-HEVC, or a VVC track, a prefix or suffix SEI NAL unit is inserted in the

sample for each layer contained in the track and each filter idvalue mapped to the sample.

— Otherwise (the track is an AVC track), an SEI NAL unit is inserted in the sample for each filter id

value mapped to the sample.

— The NNPFC SEI message indicated by the nnpfcSeiSampleGroupEntry with filter update flag

equal to 1 is inserted in the inserted SEI NAL unit.
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