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Foreword

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

A |
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[he procedures used to develop this document and those intended for its further main
hire described in the ISO/IEC Directives, Part 1. In particular, the different approval

fenance
criteria

heeded for the different types of document should be noted. This document ‘Was drafted in

Lives or

hccordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.isa.org/direc
www.iec.ch/members_experts/refdocs).

Attention is drawn to the possibility that some of the elements of this document may be the
bf patent rights. ISO and IEC shall not be held responsible for identifying any or all such
ights. Details of any patent rights identified during the development\0f'the document will b
ntroduction and/or on the ISO list of patent declarations received (sée www.iso.org/patents) or
ist of patent declarations received (see patents.iec.ch).

Any trade name used in this document is information given/for-the convenience of users and d
ronstitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific ter
bxpressions related to conformity assessment, as\well as information about ISO's adher
the World Trade Organization (WTO) principles’ in the Technical Barriers to Trade (TH
www.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

['his document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information tec
bubcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

A list of all parts in the ISO/IEC 23001 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national stg
pbody. A complete listings-of these bodies can be found at www.iso.org/members.htj
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Introduction

Derived visual tracks are designed to enable defining a timed sequence of visual transformation
operations to be applied to input still images and/or samples of timed sequences of images in the same
presentation. It is built using tools defined in the ISO base media file format (ISO/IEC 14496-12). This
document specifies the core design and an initial base set of transformation operations.

The International Organization for Standardization (ISO) and International Electrotechnical
Commission (IECY draw attention to the fact that it is claimed that compliance with this document may

involve[the use of a patent.

ISO and [EC take no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured ISO and IEC that he/she is willing to negotiate licernices undej
reasongble and non-discriminatory terms and conditions with applicants throughout the.world. In thig
respect] the statement of the holder of this patent right is registered with ISO and IEC. lnformation may
be obtajined from the patent database available at www.iso.org/patents.

Attentipn is drawn to the possibility that some of the elements of this document may be the subjecf
of patent rights other than those in the patent database. ISO and IEC shall not'be held responsible fof
identifying any or all such patent rights.
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Information technology — MPEG systems technologies

Part 16:
Derived visual tracks in the ISO base media file format

. Scope

[his document defines a storage format for derived visual tracks and an initial base ‘set of
fransformation operations. The format defined in this document enables the integchange, editi
Hisplay of timed sequences of images that result from transformation operations applied to in
mages or samples of timed sequences of images in the same presentation.

[his format defines normative structures used to contain the description of transfoi
bperations, how to link that transformation operations to the inputs, and-defines how to proce
[ransformation operations to obtain a timed sequence of video framés)

P Normative references

[he following documents are referred to in the text in(such a way that some or all of their

indated references, the latest edition of the referenced document (including any amendments)

SO/IEC 14496-12, Information technology — Coding of audio-visual objects — Part 12: ISO Bas
file format

SO/IEC 23001-10, Information technology — MPEG systems technologies — Part 10: Carriage d
metadata metrics of media in ISO base imedia file format

SO/IEC 23008-12, Information technology — High efficiency coding and media delivery in hetero
bnvironments — Part 12: Image-File Format

B Terms and definitions

For the purposes.of this document, the terms and definitions given in ISO/IEC 14496-12
following apply-

SO and IEGunaintain terminological databases for use in standardization at the following addrg

— [S@-Online browsing platform: available at https://www.iso.org/obp

—_IEC Electropedia: available at http://www.electropedia.org/

related
ng, and
but still

mation
s those

content

constitutes requirements of this document. For dated references, only the edition cited applies. For

hpplies.
e Media

f timed

jeneous

ind the

pSSes:

3.1
derivation operation

container box representing an operation applying a derivation transformation (3.2) on an ordered list of

inputs (3.5)

3.2
derivation transformation

visual transformation operation identified by a 32-bit value and a set of parameters that transforms

inputs (3.5) into visual outputs (3.8)

Note 1 to entry: The 32-bit value is also known as a four-character code in ISO/IEC 14496-12.

© ISO/IEC 2021 - All rights reserved
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3.3
derived sample
sample containing an ordered list of derivation operations (3.1)

3.4
derived visual track
video or picture track that contains a timed sequence of derived samples (3.3)

3.5
input
paramefer input (3.6) or visual input (3.7)

3.6
parameter input
metadafta from an input item or track that is used as input for a derivation transformation (3.2) of ¢
derivation operation (3.1)

Note 1 tp entry: The parameter input is either an input metadata item from file-level MetaBéx or an interval of ar
input m¢tadata track (possibly spanning multiple samples).

3.7
visual Input

video of still image that is used as input for a derivation transformation (3.2) of a derivation operation
(3.1)

Note 1 tfo entry: The visual input is either an input image item from/file<level MetaBox, an interval of an inpu
track (possibly spanning multiple samples), the visual output of a\preceding derivation operation (3.1) or thg
default input fill picture signalled in the configuration record of the derived visual track (3.4).

3.8
visual putput
one vidpo frame or a sequence of video frames that@s output from a derivation transformation (3.2) of 3
derivation operation (3.1)

4 Derived visual tracks, design-principles

A derived visual track describes a_timed sequence of derived samples composed of an ordered list of
derivatjon operations, each derivation operation applying a derivation transformation for the duratior
of the derived sample on an ordered list of inputs represented in the same presentation.

A derived visual track shallybe either a video track (with the 'vide' handler type in the HandlerBos
of the MediaBox as defified in ISO/IEC 14496-12) or a picture track (with the 'pict' handler type if
the HanfilerBox of the'wediaBox as defined in ISO/IEC 23008-12). A derived visual track is identified by
its confaining sample entry of type 'dtrk' DerivedvisualSampleEntry. Each sample described by 3
DerivedVisualSanmpleEntry is a derived sample.

A derivied xisual track shall include a TrackReferenceTypeBox with reference type equal to 'dtrk
referrinjgtte all the inputs. Each reference shall be one of:

a) the track 1D ofatrack used by derived samples in the track, or, if unified IDs are in use as defined
by ISO/IEC 14496-12, a track group id;

b) the item 1D ofanimage item, in the file-level MetaBox, used by derived samples in the track.

An ID value in the track references is resolved to a track 1D whenever the file contains a track with
such ID, is resolved to a track group id whenever unified IDs are in use and the file contains a track
group with such ID, and is resolved to an item 1D otherwise.

NOTE1 Atrack IDcanbeanID ofa derived visual track.

2 © ISO/IEC 2021 - All rights reserved
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If a referenced track is a member of an alternate group or switch group, or if the reference is to a track
group, then the reader should pick a track from the group as the input to the derived visual track.

NOTE 2 The TrackSelectionBox can be used to provide guidance on the selection between members of an
alternate group or switch group.

Similarly, if a referenced image item is a member of an alternate group (which may contain both tracks
and images), then the reader should pick one member of the group as the input to the derived visual
track.

A derived sample contains an ordered list of the derivation operations to be performed, each defivation
bperation applying a derivation transformation on an ordered list of inputs. The 1ayer syntax ¢lement
n TrackHeaderBox has no impact on ordering the inputs for derived samples.

[he four-character codes of derivation transformation from all derivation operations used| by the
lerived samples in the track are listed in the perivedvisualsampleEntry, and also~default inpjuts and
parameter values can be supplied there. A derived sample in the track maytuse all or som¢ of the
lerivation operations listed in the linked perivedvisualsampleEntry, but derived samples shall[not use
h derivation operation not listed in the sample entry.

[he derived sample durations document the time over which the derjvation represented by the ¢rdered
ist of derivation operations is active. Therefore, the number of samples defined in a derived visufal track
Hoes not necessarily match 1:1 with the number of input image. items or samples of input tra¢ks that
hre being transformed. A single derivation duration may span ‘multiple samples in the source frack(s),
hnd also derivation transformations in derived samples may:have 'internal time structure' (e.g. b cross-
fade) so the picture may change during the sample duratign? This is in contrast to 'classic video'

Derived visual tracks do not respect edit lists on inputs. They operate on the composition timeline (i.e.
pbefore the application of edit lists) of their input tfacks (including on derived visual tracks when used
hs visual inputs). However, the input tracks shall'not have edit lists. Any edit lists of the inpuf tracks
bhall be ignored if present.

NOTE 3  When time-alignment adjustmentbetween input tracks is needed, signed composition offsetdin input
racks can be used.

NOTE 4 A derived visual track can‘have an edit list; thus, a derived visual track using the identity transform,
aind with an edit-list, can provide a viSual output that is a temporal re-mapping of the input track.

['he inputs for a derivatiomeperation in a derived sample can be either input image items from f}le-level
letaBox or intervals (pdssibly spanning multiple samples) of input video tracks, image sequencg tracks,
metadata items or metadata tracks, the visual output of a preceding derivation operation or a|default
nput fill picture.

[ransformative item properties or transformations (e.g. clean aperture, track matrix etc...) asqociated
vith input infage items or samples of input tracks are always applied before performing the defivation
pperation.

NOTES™ Ifaderived sample needs to refer to one explicit sample value in a referred track (other than the time-
hligned sample value), an item can be created and referred to that has the same data as the desired samplle value.

The visual inputs in a derived sample shall have consistent pixel aspect ratio and bit depth. The input
image items, samples of input tracks or derived samples may have various width and height. When
differences in width and height result in pixels that never get ‘painted’ by a derivation operation, those
empty pixels are filled according to the value of default derivation input parameter signalled in
DerivedVisualTrackConfigRecord (black, white or grey pixels). When differences in width and height
result in pixels that end up outside the visual output size by a derivation operation, those pixels are
cropped. This default behaviour may be overridden by derivation operation specifications.

A derived sample is reconstructed by performing the specified derivation operations in sequence. Some
derivation operations can be marked as non-essential which indicates that the derivation operation
may be skipped by the reader. However, the operations marked as essential shall be used in order to
obtain a valid derived sample.

© ISO/IEC 2021 - All rights reserved 3
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When more than one derivation operation is listed in a derived sample, the derivation operation that is
not first in the list may include the output result (e.g. the visual output) of any of the previous derivation
operations, only new inputs, or a combination of both.

In many cases the source tracks pointed to by the 'dtrk' track reference are not intended for display.
When a track is not intended for display, track in movie shall be equal to O for that track.

The visual output of a derived sample is the output from the last derivation operation in the sample.
If there is no derivation operation, an empty derived sample (i.e. sample size of 0) is equivalent to an
empty edit ie thereisnovisual output from the derived visual track atthat time

Using dLrived visual tracks, it is possible to build either a chain of derivation operations on one singld
derived visual track or a hierarchy of multiple derived visual tracks when they are used as a)visua
input td another derived visual track. The latter should only be used when each derived visualtrack in
the hiefarchy is also needed on its own.

5 Derivation operation

5.1 Definition

Box Type: "dimg'

Contairler: derived sample or perivedvisualTrackCenfigRecordina
DerivedVisualSampleEntry

Mandatjory: Yes, in a DerivedvisualTrackConfigRecord, and No in a derived sample
Quantity: Atleast one in a DerivedvisualTxackConfigRecord, and Zero or more in 3

derived sample

A deriyation operation in either a derived sample efitfy or derived sample is represented by 3
container box of type 'dimg' that always carries a\derivation transformation box inherited from
VisualDJerivationBase, and can carry a visualDeriv&tionInputs providing the inputs for the derivatior
transfofmation.

A derivption transformation in a derivation'eperation is identified by a 32-bit value, also known as
four-chpracter code in ISO/IEC 14496-12;:unless that code is 'uuid', whereupon a UUID identifies
vendorispecific derivation transformation.

A derivation transformation's paraimeters shall
a) be fingle, countable
b) have defined defaultvalues in the specification

For both inputs and_parameters, there is a bit-mask in the sample entry and a bit-mask in the derived
sample|that uses-the derivation operation, defining whether the parameter value or input is supplied
there.

Each pdrameter takes the value defined in that derived sample, if any, or else the value defined in the
samplelentty, if any, or else the default value for that parameter defined in the derivation transformation
specification.

Each input takes, in precedence order:
a) theinputlisted in the derived sample if present;

b) the defaultinputlisted in the corresponding derivation operation in the configuration record in the
sample entry, if present;

c) or the default input fill picture defined in the configuration record for the derived visual track.

4 © ISO/IEC 2021 - All rights reserved
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Each input can be:

a) an index into the track reference box for the derived visual track (itself indicating either an input
image item from the file-level MetaBox, an input track, or, if unified IDs are in use as defined by

ISO/IEC 14496-12, a track group);

b) a relative index of a previous derivation operation in the same derived sample containing the

derivation operation that uses it;

NOTE 1 Arelative index declared in the configuration record is pointing to a derivation operation within

the derived sample that uses it.
c) or the default input fill picture defined in the configuration record for this derived visual tr

[he default input fill picture is signalled in vVisualDerivationDéfatilt i
DerivedVisualTrackConfigRecord in the derived visual track sample entry (e.g. either a full blg
brey or full white picture).

NOTE 2  The size of the default input fill picture is given by width and height jin thé sample entry.

f no inputs are defined in a derivation operation listed in the sample‘€ntry, visualberivatio
may be absent there; if none are defined in a derivation operation listed in the derived
[presumably at least some are defined in the sample entry) thel visualbDerivationInputs
hbsent there.

Bits in the masks are assigned from least-significant (firstinput or parameter) upwards. Their
Value is O (i.e. if the operation has 9 inputs and only 8 bits'are supplied, the 9th bit is assumed to b

['he version of visualDerivationBase is currently constrained to be 0; only one flag is defined, {
brder bit. When set to 1, it indicates that the operation is essential. If any derived sample sets

for a given derivation transformation type (codej, then the corresponding derivation operatio|
n the sample entry shall set this bit. A parser shall not process a derived visual track that co

lerivation operation marked in the sample‘entry as essential that is not recognized or not suppd
'he parser. If a non-essential derivatiomgdperation is not supported, the derived sample containin
be processed as if this non-essential'derivation operation was a null derivation operation, i.e. th

erivation operation in the sample. If there is no previous derivation operation, the visual out
insupported derivation operation is the default input fill picture defined in the configuration
for the derived visual track:

5.2 Syntax

hligned (8) class/VisualDerivationBase
bxtends FulXBox (code, version = 0, flags, optional unsigned int(8) [16] uuid code) {
// the $gox may be empty and terminate before the following field;
unsighed int (16) highest param idx;
unsdged int(floor((highest_param_idx+7)/8))*8) parameter defined flags;
//Aythe remaining bytes are the values of parameters signalled by parameter defing
Flags;,

hck.

n the
ck, mid

hInputs
sample
may be

default
e Zero).

he low-
this but

listed
tains a
rted by
c it may
e visual

butput of a non-essential and unstpported derivation operation is the visual output from the Tevious
p

t of the
record

aligned(8) class VisualDerivationInputs

extends FullBox ('dinp', version = 0, flags = 0){
unsigned int (16) highest input idx;
unsigned int(floor((highest_input_idx+7)/8))*8) input present flags;
unsigned int (16) reference index[];

}

aligned (8) class VisualDerivation extends Box ('dimg') {

VisualDerivationBase () derivation transformation; // actually an instance of a

derived class
VisualDerivationInputs inputs; // optional

}

© ISO/IEC 2021 - All rights reserved
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5.3 Semantics

highest param idx provides the index of the parameter with highest index present in the derivation
transformation box. Default value is 0 (i.e. no parameter is present).

NOTE1 The index of a parameter is given by its order of declaration in derivation transformation definition.
The first parameter starts with index value to 1.

parameter defined flags is a bit-mask that indicates which parameter is present in the derivation
transformation box. If the Nth bit is set to 1, the Nth parameter shall be present, otherwise if the Nth bit
is set td 0, the Nth parameter shall not be present. Default value is 0.

NOTE 2| When there is no parameter present in the derivation transformation box, highest param) id
and parpmeter defined flags can be omitted (box size equals to empty box size would indicates theré is ng
attributg in the box).

highest input idx provides the index of the input with the highest index (present in the
VisuallperivationInputs box. Default value is 0 (i.e. no input is present).

NOTE 3| When there is no input present in the box, the VisualDerivationInputs bexwcan be omitted.

NOTE 4| The index of an input is given by its order of declaration in the derivation‘transformation definition
The firsf input starts with index value to 1.

input gresent flags isa bit-mask that indicates which input is presentiin the box. If the Nth bit is set tq
1, the N input shall be present in the array reference index, otherwise if the Nth bit is set to 0, the Nt}
input shall not be present in the array reference index. Defaultivalue is 0.

referejce index is an array (of size equals to the number ofbits set to 1 in input_present flags) thal
providds the Nth input to the derivation operation when thi€Nth bit of input present flags issetto 1 as
described below:

— WHen the value is less than 0x8000, the valueis‘the 1-based index to the TrackReferenceTypeBox Of
tyge 'dtrk' that designates the ID of the input track or input image item to use as input.

— WHen the value is more than 0x8000, the value minus 0x8000 provides the 1-based relative indej
to fhe preceding derivation operation'whose visual output is used as input.

— Th¢ value 0 indicates the defaultinput fill picture as signalled in perivedvisualTrackConfigRecord
— Valpe 0x8000 is reserved.

The value of the Mth entfy,ih reference index corresponds to the Mt bit of input present flags
having the value 1.

6 Sample entry and configuration definition

6.1 Shmple entry definition

The sample entry for a derived visual track is defined as follows:

aligned(8) class DerivedVisualSampleEntry
extends VisualSampleEntry ('dtrk') {

DerivedVisualTrackConfigRecord derived config; // mandatory
}
The sample entry documents all the possible derivation operations used in the derived samples of the
derived visual track. Derivation operations that occur in derived samples shall have a matching entry in
the configuration record box. Readers may discard any other derivation operations.

6 © ISO/IEC 2021 - All rights reserved
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6.2 Derived visual track configuration record

6.2.1 Definition

Box Type: DerivedVisualTrackConfigRecord

Container: DerivedVisualSampleEntry

Mandatory: Yes, in a track containing a berivedvisualSampleEntry
Quantity: One

[Vilenderivation methodlis equalto I, the derived visual track siait INCIude ONe TrackReference
With reference type equal to 'ctin' indicating one input track providing the composition timg
this derived visual track.

A derivation operation may supply in its definition the value of the default derivatién“-inputa
[0 define its own default input.

b.2.2 Syntax

hligned (8) class VisualDerivationDefault ()

bxtends FullBox ('dtrD', version = 0, flags = 0) {
unsigned int (2) default derivation input;
unsigned int (3) derivation method;
unsigned int (3) reserved;

hligned (8) class DerivedVisualTrackConfigRecord() ext€énds Box ('dtrC') {
VisualDerivationDefault derived default config;
VisualDerivation derivation operations{]; // to fill box

b.2.3 Semantics

efault derivation input indicates the default visual input. Value 0 corresponds to a fu
bicture, value 1 corresponds to a full white’picture and value 2 corresponds to a mid-grey
Value 3 is reserved.

erivation method indicates the derivation method to be used for determining the timing and
pf output video frames relativelyto'the composition timeline (i.e. before the application of the ¢
bf the derived visual track).

— Whenequal 0, the timingand number of outputvideo frames correspond to the temporal coml
of samples of any of\all input tracks or of the derived visual track itself (default behaviour).
there is conceptually a new output video frame at least whenever any input changes).

— Whenequal % the timingand number of outputvideo frames correspond to the temporal coml
of samples of the input track provided by track reference of type 'ctin'.

—  Whefi'equal 2, the timing and number of output video frames are aligned with the samplé
derived visual track.

—~When equal 3, the timing and number of output video frames is not mandated and are der

ypeBox
line for

[tribute

|| black
picture.

humber
dit lists

ination
That s,

ination

s of the

ived by

41 1 L h 4l +1 1 1 £ 1 )
LIIT CIICIIU (€. 5. TUIIIAdILIITS LIIC UISPIdy TCITTSIT T dLT].

— Other values are reserved.

NOTE The derived visual track can have edit lists whatever is the derivation method. When present, they
provide the timing and number of output video frames of the derived visual track on the presentation timeline.

If the derived visual track does not have an edit-list then its presentation timeline is equal to its com
timeline.

© ISO/IEC 2021 - All rights reserved
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7 Sample format

7.1 General

The sample format for the sample entry berivedvisualSampleEntry consists of a set of derivation
operations to be applied in sequence, starting with the first in the sample.

7.2 Syntax

aligned (8) class DerivedSample () {
VisgalDerivation derivation operations([]; // to fill sample

}

8 Derrivation transformations

8.1 (Qverview

Table 1|gives the list of basic derivation transformations defined by this document: Further derivation
transformations may be defined in derived specifications or added in future editions. The four-charactet
codes df derivation transformations can and should be registered as defined in ISO/IEC 14496-12
Vendorispecific derivation transformation may also be defined by using the code 'wuid' and ar
extended type UUID identifying the vendor-specific derivation transformation.

Examples of derivation operations usage are illustrated in AnnexA:

Table 1 — List of basic derivation transformations

Operatjon Inputs Parameters
Identity 1 (none)
sRGB Fifl 0 1. Redfill

2. Green fill

3. Bluefill

4. Opacity

5.  Output width

6. Output height
Dissolvg 2 (from, to) 1. [Initial proportion

2. Final proportion
Crop 1 1. Width numerator

2.  Width denominator

3. Height numerator

4. Height denominator

X offset numerator

6. Xoffset denominator

7. Y offset numerator

8. Y offset denominator
Rotate 1 1. Angle (0°90° 180°, 270°)
Mirror 1. Horizontal or Vertical mirroring
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Table 1 (continued)
Operation Inputs Parameters
Scaling 1 1. Target width numerator

2. Target width denominator
3. Target height numerator

4. Target height denominator

Region-of-interest 2 (visual track, ROI meta- | (none)
data)
Grid composition N 1. Output width

2. Output height
3. Rows

4, Columns

Overlay composition 2 (input, backdrop) 1. horizontal_offset

2. vertical_offset

B.2 Identity

8.2.1 Definition

Box Type: ridtt!
Mandatory (per sample): No
Ruantity (per sample): Zero or one
nputs: One

[he Identity derivation transformationeproduces the visual input. When a derivation operatipn with
fhe Tdentity derivation transformation’is present in a derived sample, no other derivation opgrations
thould be present in the same derived sample.

B.2.2  Syntax

hligned (8) class Identity ()
bxtends VisualDerivationBase ('idtt', flags) {

B.3 sRGB Fill

8.3.1 Definition

Box Type: 'cfil!
Mandatory (per sample): No
Quantity (per sample): Any
Inputs: None

The srerFill derivation transformation generates a visual output of a single colour with visual size
output width and output height pixels.

8.3.2 Syntax

aligned(8) class SRGBFill

extends VisualDerivationBase ('cfil', flags) {
unsigned int (16) red fill value = 0; // parameter 1
unsigned int (16) green fill value = 0; // parameter 2
unsigned int (16) blue fill value = 0; // parameter 3
unsigned int (16) opacity value = 65535; // parameter 4

© ISO/IEC 2021 - All rights reserved 9
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sample entry width; // parameter 5
sample entry height; // parameter 6

unsigned int (32) output width
unsigned int (32) output height

}
8.3.3 Semantics

red fill value indicates the pixel value for the red channel according to sRGB colour space as defined
in IEC 61966-2-1.

green fill value indicates the pixel value for the green channel according to sRGB colour space as
defined in IEC 61966-2-1

blue f111 value indicates the pixel value for the blue channel according to sRGB colour space as
defined|in IEC 61966-2-1.

opacity value indicates the opacity value ranging from 0 (fully transparent) to 65535 (fully epaque).

output [width, output height specify the width and height, respectively, of the visual qutput in pixels.
8.4 Dissolve

8.4.1 [Definition

Box Type: "dslv'

Mandatory (per sample): No

Quantitly (per sample): Any

Inputs: (1) starting visual input A, (2) ending visual input B

The pigsolve derivation transformation provides smooth blending of two visual inputs gradually fading
from the first visual input to the second visual input. TheVvisual output co-located pixel value, o (x, y)
is computed by the weighted summation of the two.visual inputs where the weights are time-based
transitions of the proportions provided by start «w&ight and end_weight. In the following equations, 1
transitions linearly from 0 at the time of the derived sample start to 1 at the time of the derived samplg
end.

The siz¢s of the visual inputs are normalized to the size of the larger one before the operation.

0(x,y) |= A(x,y) * (T * (end weight.- start weight) + start weight) / 256 +

B(x,y) * ((1-T) * (en8iweight - start weight) + start weight) / 256,
where 'f' is a division by truncatien. o (x, y) is saturated to the dynamic range of the pixel values.

8.4.2 |Syntax

aligned (8) class Di&solve

extendg VisualDerdyationBase ('dslv', flags) {
unsigned int (®)»'end weight =1; // parameter 1
unsjgned igt (8) start weight 255; // parameter 2

}
8.4.3 |Semantics

end weight, start weight A value between 1 and 255 that gives the initial and final weights to be
multiplied to collocated input pixels. Default value for end weight is 1, and default value for start
weight is 255. The value 0 is reserved.

NOTE The identity derivation transformation can be used in a preceding or following derived sample, if a
copy of either visual input is needed.
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8.5 Crop

8.5.1 Definition

Box Type: "crop'
Mandatory (per sample): No
Quantity (per sample): Any
Inputs: One

B.5.2 Syntax

bligned (8) class SampleCrop
bxtends VisualDerivationBase ('crop', flags) {
unsigned int (32) cleanApertureWidthN = width of the visual input;
// parameter 1
unsigned int (32) cleanApertureWidthD = 1; // parameter 2

unsigned int (32) cleanApertureHeightN = height of the visual/input;
// parameter,.3

unsigned int (32) cleanApertureHeightD = 1; // parameter\4
unsigned int (32) horizOffN = 0; // paraméter 5
unsigned int (32) horizOffD = 1; // parameter 6
unsigned int (32) vertOffN = 0; / perameter 7
unsigned int (32) vertOffD =1 X/ Sparameter 8

B.5.3 Semantics

[he semantics of the syntax elements within the samplecrop derivation transformation are the
rhose specified for the syntax elements of G¥&anapertureBox as defined in ISO/IEC 14496-12.

B.6 Rotation

B8.6.1 Definition

Box Type: 'srot'
Mandatory (per sample): No
Duantity (per samplé): Any
nputs: One

[he sampleRotation derivation transformation rotates the visual input in anti-clockwise dire
inits of 90 degrees.

[he Samplecrop derivation transformation defines a cropping transformation of the visuat inpu.

bame as

ction in

B.6.2>~Syntax

b I 2gned (8) class SampleRotation

extends VisualDerivationBase ('srot', flags) {
unsigned int (6) reserved = 0; // not a parameter
unsigned int (2) angle = 0; // parameter 1

}
8.6.3 Semantics

angle * 90 specifies the angle (in anti-clockwise direction) in units of degrees.

© ISO/IEC 2021 - All rights reserved
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8.7 Mirror

8.7.1 Definition

Box Type: "smir'
Mandatory (per sample): No
Quantity (per sample): Any
Inputs: One

The safipTeMirror derivation transformation MmirTors the visual input about either a vertical oj
horizorftal axis.

8.7.2 |Syntax

aligned (8) class SampleMirror

extendg VisualDerivationBase ('smir', flags) {
unsigned int (7) reserved = 0; // not a parameter
unsigned int (1) axis = 0; // parameter 1

}
8.7.3 |Semantics

axis splecifies how the mirroring is performed: 0 indicates that the top and bottom parts of the imagg
are exchanged (i.e. the mirroring is vertical); 1 specifies that the left and'right parts are exchanged (i.e
the mirroring is horizontal).

8.8 Staling

8.8.1 |Definition

Box Type: "sscl'
Mandatory (per sample): No
Quantitly (per sample): Any
Inputs: One

The sanfplescaling derivation transformation scales the visual input to a target size.

The computation of the target size*from the syntax elements is the same as the one specified fof
ImageS¢aling as defined in ISO/1E€ 23008-12.

8.8.2 |Syntax

aligned (8) class SdmpleScaling

extendg VisualDerigationBase ('sscl', flags) {
unsjgned ing (1T6) target width numerator

unsjgned ink/(16) target width denominator

unsignedeint (16) target height numerator

unsjgnéd {int (16) target height denominator

// parameter
// parameter
// parameter
// parameter

(Il
el
e N e e
S W N e

}
8.8.3 Semantics

The semantics of the syntax elements within the samplescaling derivation transformation shall be as
those specified for the syntax elements of Tmagescaling defined in ISO/IEC 23008-12.

8.9 Region of interest (ROI) selection

8.9.1 Definition

Box Type: '2dcc!
Mandatory (per sample): No
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Quantity (per sample): Any
Inputs: (1) visual track, (2) ROI timed metadata track

The number of inputs shall be equal to 2 for this derivation transformation, and the inputs for this
derivation transformation shall be a visual track and a ROI timed metadata track carrying 2D cartesian
coordinates as defined in ISO/IEC 23001-10.

The roTISelection derivation transformation uses the 2D Cartesian coordinates carried in the second
input track to crop the samples of the first input track. In other words, the ROI timed metadata track
"qrrying 2D cartesian coordinates is npp]ipd prpcrripfivp]y to the visual track that is the input for the
ROI selection derivation transformation. The visual output of the derivation transformation.gontains
bnly the rectangle specified by the 2D cartesian coordinates of the ROI timed metadata tracks

B8.9.2 Syntax

bligned (8) class ROISelection
bxtends VisualDerivationBase ('2dcc', flags) {

B.10 Grid composition

8.10.1 Definition

Box Type: "gdcp'

Mandatory (per sample): No

Duantity (per sample): Any

nputs: Exactly rows*columns. First visual input is the top-left cell of the grid,

ast visual input is the bottom-right cell of the grid

[he Gridcomposition derivation transformation‘\provides a composition of visual inputs in a given grid
brder.

[he visual inputs are inserted in row-major order, top-row first, left to right, in the order they are
isted as the derivation operation inputs. The number of visual inputs shall be equal to rows*dolumns.
All visual inputs (possibly after being resized) shall have exactly the same width and height, width
hind height. The visual inputs, When composed together, completely “cover” the visual outpuft of the
‘ransformation according tothe grid, where width*columns is equal to output width and height*rows
s equal to output_height.Inother words, the visual output of the transformation is formed By tiling
the visual inputs into a-grid with a column width equal to width and a row height equal to |height,
lvithout any gap or oyerlap.

8.10.2 Syntax

bligned (8). elass GridComposition

bxtends MigualDerivationBase ('gdcp', flags) {
unsighed int (8) rows_minus_one = 0; // parameter 1
unsigned int (8) columns minus_one = 0; // parameter 2
tnsigned int(32) output width = sample entry width; // parameter 3
unsigned int (32) output height = sample entry height; // parameter 4

8.10.3 Semantics

output width, output height specify the width and height, respectively, of the reconstructed visual
output on which the visual inputs are placed.

rows_minus_one, columns_minus_one specify the number of rows and columns in the grid; the value is
one less than the number of rows or columns respectively. Visual inputs populate the top row first,
followed by the second and following, in the listing order of the derivation operation inputs.
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8.11 Overlay composition

8.11.1 Definition

Box Type: "sovl'

Mandatory (per sample): No

Quantity (per sample): Any

Inputs: (1) overlay visual input (2) backdrop visual input

The ovfrTayComposition derivation transtormation provides a composition of a visual input ovel

anothef visual input representing the backdrop.

The ovdrlay visual input is copied over the backdrop visual input at the horizontal offset, yertical

offset

input. Hixels of the overlay visual input that end up outside the backdrop visual input size.by the copy

operati

performed on the visual input.

A chain of derivation operations can be used to create a sequence of multiple-overlayCompositior

derivat
visual i
transfo

OverlayComposition derivation transformation in the sequence, thé€)backdrop visual input should
designdte the visual output of the preceding overlayComposition derivation transformation ir
the sedquence. Therefore, the first overlaycomposition derivation transformation in the sequencd
represednts the overlay composition of the bottom-most overlay visual input over the initial backdroq

visual

the ovefrlay composition of the top-most overlay visual input over the reconstructed visual output of
preceding overlay derivation transformations in the seGuence.

NOTE The visual output of a sSRGB fill derivation trahsformation can be used as an initial backdrop visua
input.
8.11.2 |Syntax
aligned (8) class OverlayComposition
extendg VisualDerivationBase (&sowl', flags) {
signgd int(32) horizontal (0fjfset = 0; // parameter 1
signgd int (32) vertical Offset = 0; // parameter 2
}
8.11.3 [Semantics

horizofgtal offsetysyertical offset specify the offset, from the top-left corner of the backdrop
visual input, to which the overlay visual input is located. Pixel locations with a negative offset value
are not|included.in the reconstructed visual output. Horizontal pixel locations greater than or equa

to the

pixel lopations greater than or equal to the height of the backdrop visual input are not included in the
reconstfricted visual output.

14

offsets. The size of the reconstructed visual output is equal to the size of the backdtbp visual

bn are cropped. When a visual input has an associated alpha plane, alpha btending shall bg

on transformations. This allows overlaying multiple visual inputs. 'ovér an initial backdrop
nput in sequence order. The backdrop visual input of the first overidyComposition derivatior
rmation in the sequence represents the initial backdrop, wisual input. In subsequent

nput. The last overlayComposition derivation tramnsformation in the sequence represents

idthcofithe backdrop visual input are not included in the reconstructed visual output. Vertica
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