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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.
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MENDMENT 1: Common metadata for immersive media

ve references

following reference to the end of the reference list:

F 754-2019. IEEE Standard for Floating-Point Arithmetic

bduction

Clause 5 describes common metadata applicable to immersive media. This includes reference
ordinate system related metadata and other €ommon metadata syntax and semantics.

Clause 6 describes metadata that appliesite video and images. This includes projection formats
region-wise packing metadata metadata‘which applies to video and images.

Clause 5 describes common mégtadata applicable to immersive media, with omnidirectional m

Co-

and

bdia

in particular. This includes reference co-ordinate system related metadata and other common

metadata syntax and semantics.

Clause 6 describeg metadata that applies to video and images, with omnidirectional medi
particular. This includes projection formats and region-wise packing metadata metadata w
applies to videgand images.

h in
hich

Clause 7 destribes common metadata applicable to immersive media, with Visual Volumetric Vigleo-

based €ading (V3C) and Video-based Point Cloud Compression (V-PCC) in particular. This incly

des

extrih$§ic camera information, intrinsic camera information, and other 3D common metadata syptax

and-semantics.

Appendices A and B on Annotations of non-timed visual volumetric data and G-PCC data.

Add the following paragraphs after the document organization list

This document follows the following guiding principles:

1) Common metadata and their data structures shall be defined for both 3DoF and 6DoF immersive
content, separately as well as jointly, in order to be used for applications that are either specific to

separate 3DoF and 6DoF immersive content or general to mixed 3DoF and 6DoF immersive cont
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Basic and common data structures are defined for simple metadata, and extend and enhanced data
structures are defined as extensions of basic and common metadata (e.g., viewport is an extension

of viewpoint)
3) Metadata structures shall be defined in a way to allow their encapsulation in ISOBMFF:
— Static: extension of containing boxes

— Dynamic: timed metadata tracks
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se7
the following new Clause 7 after Clause 6.
ommon Metadata for Immersive Media

Vector3

cture.

.1 Syntax

ned(8) class Vector3(unsigned char precision bytes minusl) " {
bigned int ((precision bytes minusl+l)*8) x;
igned int ((precision bytes minusl+l)*8) vy;
igned int ((precision bytes minusl+l)*8) z;

P Semantics

ision bytes minusl: Plus 1, specifies the precision of Vector3 components in bytes. Valid values ar
the range from (0, 3].

ind z: specify the x, y, and z coordinate values, respectively, of a 3D point in the Cartesian coordinate sy§
Scaling

ing in 3-dimension is defined using.the following data structure:

1 Syntax

ned(8) class 3DScalimg\Munsigned char precision bytes minusl) {

Vector3 scale(precisien bytes minusl);

2 Semantics

ision bygegiminusl: Plus 1, specifies the precision of scale components in bytes. Valid values ar
the range from [0, 37.

| e.x) scale.y, and scale.z indicate the scaling extension in the Cartesian coordinates along the x, y,
zaXes, respectively, relative to the origin (0,0, 0).

ensions, positions, sizes for 3D immersive media can be defined using the following 3D vector ¢lata

ein

tem

and

7.3

Extrinsic Camera Information

Extrinsic camera information is defined using the following data structure.

7.3.1 Syntax

class CameraExtrinsics (unsigned char abs flag, unsigned char mode, unsigned char pos bytes
minusl, unsigned char pos unit, unsigned char quat bytes minusl, unsigned char quat den bits
minusl) {

if (mode & 0x1) {

signed int ((pos bytes minusl+l)*8) pos x;

© ISO/IEC 2024 - All rights reserved
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f (mode & 0x2) {
signed int ((pos bytes minusl+l) *8) pos y;
}

if (mode & 0x4) {

signed int ((pos_bytes minusl+l) *8) pos z;

f (mode & 0x8) {
Vector3 quat (quat bytes minusl);

2 Semantics

| f1ag: If 1, absolute position and orientation is specified. If 0, the specified values are added relativ
the previously coded position and orientation.

| bytes minus1: Plus 1 indicates the number of bytes to be read for pos x, pos vy and pos_z. Valid va
are in the range from [0, 3].

lunit: Unitof pos x, pos yandpos z. Valid values are inthe range from [0, 2], where
0: um

1: mm

2:m

L bytes minusl: Plus 1 indicates the number of bytes to be read for quat.x, quat.y, quat.z.V
values are in the range from (o, 17.

L den bits minusl:Specifies the-dénominator of quat.x, quat.yand quat.z.Valid values for quat
bits minusl are in the rangeffom [0, 13].The denominator is computed as follows:

minator = 2quat_den_bits_minusl +1

x: Specifies the x-coordinate of the location of the camera in units specified by pos unit. When
present, its value-shall be inferred to be 0 if abs flagis 1.

| v: Specifies the-y-coordinate of the location of the camera in units specified by pos unit. When
present, itsalue shall be inferred to be 0 if abs f1agis 1.

| 2: Speeifies the z-coordinate of the location of the camera in units specified by pos unit. When
preSent, its value shall be inferred to be 0 if abs_flagis 1.

s Sracifinc tha v comanan ot fortha ratation of thao coanrs noing +ho guaternionrepresentat

c O P e eI e ot A O P O T GG T Ot C T Ot e O O et ot o o o T gt oot C o represttat

When not present, its value shall be inferred to be 0 if abs f1agis setto 1.

The range of quat_x shall be in the range of -2quat_den_bits minusl+l tg 2quat_den_bits minusl+l jnclusive.

e to

b Signalling mode; Valid values are:
(1, 71: Only the position is signalled.
8: Only the orientation is signalled.
[9, 157: Both, orientation and position are signalled.

ues

alid

en

not

not

not

ion.

quat.y: Specifies the y component, qv, for the rotation of the camera using the quaternion representation.
The range of quat vy shall be in the range of -2quat_den_bits_ minusl+l o 2quat_den_bits_minusl+1 jpclusive.

When not present, its value shall be inferred to be 0 if abs f1agis setto 1.

quat.z: Specifies the z component, gz, for the rotation of the camera using the quaternion representation.
The range of quat z shall be in the range of -2quat_den_bits minusl+l o 2quat_den_bits_minusl+l jpclusive.

When not present, its value shall be inferred to be 0 if abs flagis setto 1.

© ISO/IEC 2024 - All rights reserved
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The values of the quaternion representation are computed as follows:
gX = quat.x / denominator

qY = quat.y / denominator

qZ = quat.z / denominator
It is a requirement of bitstream conformance that:

gX2 + g¥2 +gz2 <=1

The|fourth component of the quaternion representation, qw, is computed as follows:
W = sqrt( 1 - ( gx? + q¥% + qz2 ) )

The point (w, x, y, z) represents a rotation around the axis directed by the vector (x, y\zy by an aphgle
2*cos "{-1}(w)=2*sin "{-1} (sqrt (x"{2}+y"{2}+z"{2})).

NOTE As aligned ISO/IEC FDIS 23090-5, qW is always positive. If a negative qW is desired, ohe can signal all three
synfax elements, cam_quat_x, cam_quat_y, and cam_quat_z with an opposite sign, which i§)equivalent.

7.4 | Intrinsic Camera Information
Intrfinsic camera information is defined using the following data structure.

7.4l Syntax

aligned(8) class IntCameralInfo (unsigned char precision /ytes minusl) {
nsigned int (10) camera id;

bit (3) reserved = 0;

insigned int (3) camera type;

| £ (camera type == 0) {

signed int ((precision bytes minusl+l) *8) &xp horizontal fov;
signed int ((precision bytes minusl+l) *8J )efp vertical fov;

| £ (camera type == 1) {
signed int ((precision bytes minusl#l)'*8) perspective horizontal fov;
unsigned int (8) [4] perspective aspect ratio;

| £ (camera type == 2) {

unsigned int(8) [4] ortho aspect ratio;
unsigned int (8) [4] ortho horizontal size;
insigned int (8) [4] clippaing near plane;
nsigned int (8) [4] clipping far plane;

7.4.2 Semantics

cam¢ra idis an identifier number that is used to identify a given viewport camera parameters.

cam¢ra type-indicates the projection method of the viewport camera. The value 0 specifies ERP projection.
The value' 1 specifies a perspective projection. The value 2 specifies an orthographic projection. Vajues
in the,range 3 to 255 are reserved for future use by ISO/IEC.

1 indicatoc tha nnm]r\cnﬂ nF ]»urfnc to ]r\n raar‘] Fnr i : PR = r
1 1haicatesthe num er A foFrerp—heorizontat—fov; p

pre&iss BrEe-s—min wstPlus

Vertlcal fov and perspective horizontal fov. Valid values are in the range from [ O, 3],

erp horizontal fov specifies the longitude range for an ERP projection corresponding to the horizontal
size of the viewport region, in units of radians. The value shall be in the range 0 to 2m.

erp vertical fov specifies the latitude range for an ERP projection corresponding to the vertical size of the
viewport region, in units of radians. The value shall be in the range 0 to .

perspective horizontal fov specifies the horizontal field of view for perspective projection in radians.
The value of shall be in the range of 0 and .

© ISO/IEC 2024 - All rights reserved
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perspective aspect ratio specifies the relative aspect ratio of viewport for perspective projection
(horizontal/vertical). The value shall be expressed in 32-bit binary floating-point format with the 4

bytes in big-endian order and with the parsing process as specified in I[EEE 754.

ortho_aspect ratio specifies the relative aspect ratio of viewport for orthogonal projection (horizontal/

vertical). The value shall be expressed in 32-bit binary floating-point format with the 4 bytes in
endian order and with the parsing process as specified in IEEE 754.

big-

ortho horizontal size specifies the horizontal size of the orthogonal in metres. The value shall be

cli

7.5

A cyboid viewing space is defined using the following data structure.

7.5.

ali

7.5.

pre

anc

dim

7.6

A cyboid region is defined using the following data structure.

7.6.

ali

Yector3 anchor ((precision bytes minusl+l) *8);
Yector3 dimensions ((precision bytes minusl+l) *8);

expressed in 32-bit binary floating-point format with the 4 bytes in big-endian order and with

the

=,

ping near plane and clipping far plane indicate the near and far depths (or distances) based'on
near and far clipping planes of the viewport in metres. The values shall be expressed in 32-bit bir
floating-point format with the 4 bytes in big-endian order and with the parsing process-as specifie
IEEE 754.

Viewing Spaces

l Syntax

ned(8) class ViewingSpace (unsigned char precision bytes minusly {

2 Semantics

ision bytes minusl: Plus 1 indicates the number of bytes to be read for anchor, and dimensions. V
values are in the range from (o0, 3].

hor.x, anchor.y, and anchor. z indicate the x, y, Z'position values of the anchor point of the viewing sp
respectively, relative to the origin (0,0, 0).

bnsions.x, dimensions.y, and dimensiew.z indicate the dimensions (or ranges) in the Carte
coordinates along the %, y, and z axes, respectively, from the anchor (anchor.x, anchor.y, anchor.z)|

Cuboid Regions

l Syntax

ned(8) class Cubhoi®dRegion (

unsigned int{M)N\ anchor included,

unsigned igt (¥) scale included,

unsigned (¢har precision bytes minusl) {
hnsigned intyl6) id;
| £ (ancheX included) { // when anchor is not 0,0,0
Vector8 anchor ((precision bytes minusl+l) *8);

| f/(s€ale included) { // when scale is not (1,1,1)

the
ary
d in

alid

ace,

sian

Vector3 scale((precision bytes minusl+l) *8);

Vector3 dimensions ((precision bytes minusl+l)*8);

}

7.6.

2 Semantics

id: is an identifier of the region.

precision bytes minusl: Plus 1 indicates the number of bytes to be read for anchor, scale and dimensions.

Valid values are in the range from (0, 3.

© ISO/IEC 2024 - All rights reserved
5


https://iecnorm.com/api/?name=7557988293ce282d3c869d873fe2135a

ISO/IEC 23090-7:2022/Amd. 1:2024(en)

anchor.x, anchor.y, and anchor. z indicate the x, y, z position values of the anchor point of the viewing space,

respectively, relative to the origin (0, 0, 0). The defaultis (0,0, 0).

scale.x, scale.y, and scale.z indicate the scaling extension in the Cartesian coordinates along the x, y, and

z axes, respectively, relative to the origin (0,0, 0). The defaultis (1,1,1).

dimensions.x, dimensions.y, and dimensions.z indicate the dimensions (or ranges) in the Cartesian

coordinates along the x, y, and z axes, respectively, from to the anchor (anchor.x, anchor.y, anchor.

7.7 3D Region Set

zZ).

7.7.1 Definition

A 3]

region of the set is specified as a geometry that defines the shape, position and size of this region insi
refdrence space that is mapped to the volumetric media with which the 3D region set is associated.

Thelgeometry of a region described by the 3D region set can be represented either by:

a point

a polyline

a plane
arectangular cuboid

a value for an attribute of the volumetric media.

The] part of the volumetric media that is contained in a region depends on the geometry of the regio
follpws:

Ar
ass

7.7.

when the geometry of a region is represented:by a polyline, the region contains the lines that are pa
the polyline;

when the geometry of a region is represented by a plane, the region contains the surface of the p
included in the bounding box of theyolumetric media;

when the geometry of a region-is represented by a rectangular cuboid, the region contains the vol
inside this rectangular cuboid;including its faces;

when the geometry of @ region is represented by a value for an attribute of the volumetric media,
region contains all the points from the volumetric media whose attribute’s value is the same as the v
specified for the region.

dgion may be empty if it falls entirely outside the bounding box of the volumetric media with which
pciated. An empty region should be ignored.

P Syntax

alignedn.(8) class 3DRegionSet (version, flags) {

hnsigned int precision = flags & 3;

when the geometry of a region is represented by a point, the region contains the location of this point;

D region set is a structure that defines a part of a volumetric media as a set of one or more regions. §ach

He a

-t of

ane

the
hlue

it is

unsigned 1Int(8) region_count;

for (r=0; r < region count; r++) {

unsigned int (8) geometry type;

if (geometry type == 0) {
// Use a 3D Point from Part-7.
Vector3 anchor (precision);

}

if (geometry type == 1) {
// polyline
unsigned int(field size) point count;
for (i=0; i < point count; i++) {
// Use a 3D Point from Part-7.

© ISO/IEC 2024 - All rights reserved
6


https://iecnorm.com/api/?name=7557988293ce282d3c869d873fe2135a

ISO/IEC 23090-7:2022/Amd. 1:2024(en)

Vector3 point (precision);

}

if (geometry type == 2) {
// plane: to be defined in Part-7.
Vector3 anchor (precision);
Vector3 normal (precision);

if (geometry type == 3) {

// rectangular cuboid

// Defined in Part-7.

CuboidRegion cuboid(l, 0, precision);
QuaternionRotation rotation();

/ .. possibly other 3D shapes

| £ (geometry type == 5) {

// region defined by an attribute

// Bounding box of the region. Could be optional.
CuboidRegion cuboid(l, 0, precision)

unsigned int(8) region identifier value;

}
7.7.8 Semantics

vergion shall be equal to 0.

flags: the 2 least-significant bits define the precision used by the different geometry attributes of thg 3D
reglon set. The values of flags greater than 3 are reserved.

regfon_count is the number of regions contained in this 3D region'set.

geopetry type specifies the type of the geometry of a region. The following values for geometry type|are
defined:

— |0: the region is described as a point

— |1: the region is described as a polyline

— |2: the region is described as a plane

— |3: the region is described as a rectangular cuboid

— |5: the region is described using.an attribute of the volumetric media
— |other values are reserved:

anchor specifies the position of the point composing a region when its geometry is a point. It specifies| the
position of a point confairied in the plane composing a region when its geometry is a plane.

point specifies the\position of a point belonging to the polyline composing a region when its geometrylis a
polyline.

norpal specifies the normal vector of the plane composing a region when its geometry is a plane.

cubdidspecifies the rectangular cuboid composing a region when its geometry is a rectangular cuboif. It

spetitiesabounding box for aregionwhenits geometryis described using anattribute of the volumetricmddia.

rotation specifies the rotation applied to the cuboid composing a region when its geometry is a
rectangular cuboid.

region_identifier value specifies the value of the attribute defining a region when its geometry is
described using an attribute of the volumetric media.

© ISO/IEC 2024 - All rights reserved
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Volumetric region item

7.8.1 Definition

An item with an item_type value of 'vran' is a volumetric region item that defines one or more regions of an
item containing volumetric media.

A volumetric region item allows associating a same set of item properties or other items or both with each

individual region it defines inside a volumetric media stored inside an item. Item properties should only be
assdciated with a volumetric region item when the property value for the region differs from the matciing

(exy

The
refd

The)
dat{

Annl

licit or implied) property value for the whole volumetric media.

rence of type ‘cdsc’ from the volumetric region item to the item containing the volumetricmedia.

regions described by the volumetric region item defined in volumetricRegionTtem'are specified in
of the volumetric region item.

ex A describes how a volumetric region item with item_type value of 'vran'‘shall be used to assod

annptations with spatial areas of non-timed visual volumetric data encoded and stored in a V3C item.

Annlex B describes how a volumetric region item with item_type value of\vran' shall be used to assod
annptations with spatial areas of non-timed G-PCC data encoded and stotéd in a G-PCC item.

7.8.2 Syntax

aligned (8) class VolumetricRegionItem {

}
7.8.

ver
Versy

fla
voly

reg

hinsigned int (8) version = 0;
nsigned int (8) flags;
DRegionSet regions (version, flags);

3 Semantics

ion shall be equal to 0. Readers shall mot process a volumetricRegionItem with an unrecogn
ion number.

s is used to control the contents‘of the 3prRegionset structure used for defining the content of]
metric region item.

 ons is the structure definingthe regions contained in the volumetric region item using the 3pregiof

defined in ISO/IEC 23090-7;

Ann

Add

ex A and Annex B

the following-Annex A and Annex B after the newly added Clause 7.

volumetric region item is associated with the item inside which the regions are defined using an item

the

iate

iate

zed

the

Set
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