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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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Information technology — Coded representation of
immersive media —

Part 6:
Inllmersive media metrics

AMENDMENT 1: Immersive media metrics for V3C Data and
OMAF

Normative references
Add the following reference:

ISOJIEC 23090-10, Coded representation of immersive media — Part 10:\Carriage of visual volumetric vigleo-
based coding data

Terms and definitions

Replace the first sentence with: "For the purposes ofthis document, the terms and definitions given in
ISOJIEC 23090-10 apply.”

Clayse 4

Add the following abbreviated terms:

3DgF Three Degrees of Freedom

6D(F Six Degrees of Freedom

V3( Visual\Volumetric Video-based Coding (ISO/IEC 23090-10)
6.1 [first paragnaph

Replace thesthird sentence with the following:

AR client may be an OMAF player or a V3C content player for file/segment reception or file access, file/
Segment decapsutation, decoding of audio, video, or Image bitstreams, audio and image rendering, and
viewport selection.

Figure 1

Update the figure to add missing text as follows:

© ISO/IEC 2024 - All rights reserved
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Figure 1 — Immersive media metrics client reference model

6.2.3
Add the following bullets before the last bullet:
— |MIV metadata, for example:

— viewport camera information;

— viewport position information;

— viewing space information

— |V-PCC metadata, for example:

— volumetric annotation information;

— scene object information;

6.2.¢4
Add the fellowing bullet at the end:

— |Lotcation information (i.e., x-y-z coordinates) corresponding to the current viewport

7.1
Delete Table 1 and replace the second paragraph with the following:

Two new data types are defined: viewportDataType and ViewpointDataType. ViewportDataType iS an object
that defines a viewport and is defined as shown in Table 1, while viewpointbataType is an object that defines
a viewpoint and is defined as shown in Table 2.

© ISO/IEC 2024 - All rights reserved
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Table 1 — ViewportDataType

Key Type Description
ViweportDataType Object
media_type Integer Specifies the type

of the immersive
media: 0 indicates
omnidirectional
media, 1 indicates
V3C media, and

other values ar¢
reserved.

viewport omnidirectional

OmnidirectionViweportDataType

Specifies)the
viewpert as an
omuidirectionall
viewport. Shall
only be present]if
themedia typ¢is
equal to 0.

viewport v3c

V3CViewportDataType

Specifies the vipw-
portasa V3C view-
port. Shall opnly
be present if [the
media typeisequal
to 1.

Table 2 — ViewpointDataType

Key Type Description
VigqwpointDataType Object
nedia type Integer Specifies the type

of the immerdive
media: 0 indicqtes
omnidirectiondl, 1
indicates V3C, pnd
other values pre
reserved.

viewpoint omnidirectional

OmnidirectionViewpointDataType

Specifies the view-
pointas an omnlidi-
rectional viewpgint.
Shall only be pres-
ent if media_ tlpe
is equal to 0.

yiewpoint v3c

V3CViewpointDataType

Specifies the vipw-
pointasaV3Cview-
point. Shall only be
present if medfa
type is equal tq 1.

For| omnidirectional media, OmnidirectionalViewportDataType and OmnidirectionalViewpointDatalype

doEs | ] H Toalla d Tol1 4 43 1
are aermretas - sSnowirirranre o atra raore T, TCSPTTLTIVETY.
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Table 3 — OmnidirectionalViewportDataType

Key

Type

Description

OmnidirectionalViewportDataType

Object

viewpoint id

Integer

Specifies the identifier of the viewpoint to which
the viewport belongs. Each viewpoint has a

unique viewpoint_id.

centre azimuth

Integer

Specifies the azimuth of the centre of the viewport
in units of 2716 degrees. The value shall be in the

range of =180 * 216 +5 180 * 216 — 1 inclusi

€.

centre elevation

Integer

Specifies the elevation of the centre of thewi
portin units of 2716 degrees. The valié'sha

in the range of =90 * 216 to 90 * 21¢, inclusilve.

eW-
be

centre tilt

Integer

Specifies the tilt angle of the viewportin u

of 216 degrees. The value shédll be in the rajnge

of =180 * 216 to 180 * 216, L 15'inclusive.

hits

azimuth range

Integer

Specifies the azimuth)range of the viewport
through the centre\point of the viewport, in

units of 2716 degrees.

elevation range

Integer

Specifies the(elevation range of the viewport
through thelcentre point of the viewport, in

units of 256 degrees.

Table 4 — OmnidirectionalViewpointDataType

Key

Type

Description

OmrjidirectionalViwepointDataType

Object

viewpoint id

Ingeger

viewpoint has a unique viewpoint id.

Specifies an identifier for the viewpoint. Hach

centre azimuth

Integer

port in units of 216 degrees. The value s
be in the range of 180 * 216 to 180 * 216
inclusive.

Specifies the azimuth of the centre of the view-

hall
L1,

centre elevation

Integer

Specifies the elevation of the centre of

shall be in the range of =90 * 216 to 90 *
inclusive.

viewport in units of 2-16 degrees. The v3lue

the

21@

centre tilt

Integer

Specifies the tilt angle of the viewportinu

of -180 * 216 t0 180 * 216 — 1, inclusive.

of 2716 degrees. The value shall be in the rajnge

hits

For|V3C media, v3oViewportbataType and v3CViewpointDataType are defined as shown in Table 5

Table 6, respectively

and

© ISO/IEC 2024 - All rights reserved
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Table 5 — V3CViewportDataType

Key Type Description
V3CViewportDataType Object
viewpoint V3CViewpointDataType Specifies the viewpoint to which

the viewportbelongs. Note that
each viewpoint has a unique
viewpoint id.

camera_type

Integer

Specifies the projection method
of the viewport camera The

value 0 specifies ERP project[ion.
The value 1 specifies|a per-
spective projection.|The v3lue
2 specifies an dxthographic
projection. Values in the rapnge
3to 255 arereserved for fufjure
use by ISO/TEC.

erp horizontal fov

SignedInt

Specifies the longitude rapge
foryan ERP projection cofre-
sponding to the horizontal pize
of the viewportregion, in upits
of radians. The value shall he in
the range 0 to 2.

This is for camera_type = (.

erp vertical fov

SignedInt

Specifies the latitude rangg for
an ERP projection correspdnd-
ing to the vertical size ofjthe
viewport region, in unitf of
radians. The value shall b in
the range 0 to .

This is for camera_type = (.

perspective horizontal fov

SignedInt

Specifies the horizontal field of
view for perspective projection
inradians. The value of shall be
in the range of 0 and .

This is for camera_type = 1.

perspective aspect ratio

Float

Specifies the relative asgect
ratio of viewport for perspective
projection (horizontal/vertigal).

The value shall be expressed
in 32-bit binary floating-p¢int
format with the 4 byte§ in
big-endian order and withjthe
parsing process as specified in
IEEE 754.

This is for camera_type = 1.

brtho alspect ratio

Float

Specifies the relative asgect
ratio of viewport for orthoggnal
projection (horizontal/vertigal).

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
IEEE 754.

This is for camera_type = 2.

© ISO/IEC 2024 - All rights reserved
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Table 5 (continued)

Key Type Description

ortho_horizontal_size Float Specifies the horizontal size of
the orthogonal in metres.

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
TEEE-75%

This is for camera_type =*}.

clipping _near_plane Float Specifies the neardepth|(or
distance) based\on’the nlear
clipping planef the viewport
in metres.
The value\shall be expressed
in 32¢hitbinary floating-ppint
format with the 4 bytes$ in
bigténdian order and with|the
parsing process as specified in
IEEE 754.

clipping far plane Float Specifies the far depth (or fis-
tance) based on the far clipging
plane of the viewportin metjres.
The value shall be expressed
in 32-bit binary floating-ppint
format with the 4 byteg$ in
big-endian order and with|the
parsing process as specified in
IEEE 754.

Table 6 — V3CViewpointDataType

Key Type Description

V3(ViewpointDataType Obgect

viewpoint id String Specifies the identifier of the viewpoint for V3C content.

Vp_pos_x SignedInt Indicates the x-coordinate of the position of the view-
point in meters in the global reference coordinate
system, as defined in ISO/IEC 23090-10:2022, sub-
clause 10.2.1.2. The values shall be expressed in 32-bif
binary floating point format with the 4 bytes in big-en
dian order and with the parsing process as specified i
IEEE 754.

=}

VP_Ppos_y SignedInt Indicates the y-coordinate of the position of the view-
point in meters in the global reference coordinate
system, as defined in ISO/IEC 23090-10:2022, sub-
clause 10.2.1.2. The values shall be expressed in 32-bif
binary floating point format with the 4 bytes in big-er}-
dian order and with the parsing process as specified i
TEEE75%-

=}

VP_Ppos_z SignedInt Indicates the z-coordinate of the position of the viewpoint
in meters in the global reference coordinate system, as
defined in ISO/IEC 23090-10:2022, subclause 10.2.1.2. The
values 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.

© ISO/IEC 2024 - All rights reserved
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Table 6 (continued)

Key

Type

Description

vp_ quat x

Integer

Indicates the x component of the rotation of the viewpoint
region using the quaternion representation, as defined in
ISO/IEC 23090-10:2022, subclause 10.2.1.2. The values shall
be a floating-point value in the range of -1 to 1, inclusive.

vp_quat vy

Integer

Indicates the y component of the rotation of the viewpoint
region using the quaternion representation, as defined in
ISO/IEC 23090-10:2022, subclause 10.2.1.2. The values shall

be a floating-point value 1n the range of -1 to 1, inclus

ve.

vp_quat z

Integer

Indicates the z component of the rotation of the viewp
region using the quaternion representation, as'define
ISO/IEC 23090-10:2022, subclause 10.2.1.2. The values s
be a floating-point value in the range of -I'to 1, inclus

int
H in
hall
ve.

vp_center view flag

Booelan

As defined in ISO/IEC 23090-10:2022,.subclause 10.2.
Value equal to 1 indicates that the yiewpoint position
nalled corresponds to the center)of the viewport. Vz
equal to 0 indicates that the viewpoint position signa
corresponds to one of two stered’positions of the viewpd

B.2:
Kig-
lue
led
int.

vp left view flag

Boolean

As defined in ISO/IEC 23090-10:2022, subclause 10.2.
Value equal to 1 indicates that the viewpoint informaf
signalled correspondto the left stereo position of
viewpoint. Value equal to 0 indicates that the viewp
information signalled correspond to the right stereo
sitions of the.wviewport.

B.2:
ion
the

int
po-

viewport type

Integer

Specifies:the type of the viewport as listed in ISO
23090%10:2022, subclause 10.3.2.3, Table 11.

[EC

Renjumber previous Tables 2 to 6 as Tables 7 to 11.respectively.

Clai
Add
7.6

Thd
targ

Thd

ise 7

the following subclause at the end-of the clause:

OMAF viewpoint switching latency

viewpoint switching latehcy metric reports the latency experienced by the user when switching
ret viewport not being rendered until a viewport of the target viewpoint is rendered.

viewpoint switching latency metric is specified in Table 12.

fo a

© ISO/IEC 2024 - All rights reserved
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Table 12 — Viewpoint switching latency

Key

Type

Description

ViewpointSwitchingLatency

List

List of viewpoint
switching laten-
cies

Entry

Object

originViewpoint

OmnidirectionalViewportDataType

Specifies the
spherical region
r‘nrrpcpnndin to

a viewport lof|the
origin viewpgint
(i.e., before swikch-
ing)!

targetViewpoint

OmnidirectionalViewportDataType

Specifies fhe
spherical region
corresponding to
a viewport of far-
getviewpoint (i.e.,
after the swifch-
ing).

Real-Time

Specifies the
measurement time
of the viewpgint
switching latency
in wall-clock time.

latency

Integer

Specifies the delay
in millisecopds
between the tjme
when switchling
from a soufce
viewpoint to [the
target viewpgint
is initiated,| as
specified in qub-
clause 8.4, and|the
time when confent
corresponding to
the target vipw-
point is refledted
on the display

—

Clayse 8

Add the following'subclause at the end of the clause:

8.4| OMAF'viewpoint switching latency metric measurement

Aspetential viewpoint switch event is detected when a network request is made for a segment ffom
avrepresentation of a new viewpoint, whose representations are not currently being rendered, in

response to an explicit user request or the user’s interaction with the scene. In the case of sub-picture-
based viewport-dependent streams, one or more segments corresponding to sub-pictures of the new
viewpoint may be requested. The event is finally identified (i.e., completed) when a viewport from the
new viewpoint (not currently being rendered) is eventually rendered after the requested segment(s)
are downloaded and decoded.

When a potential viewpoint switch is detected, the client creates a record containing the detection time
and the target viewpoint and adds this record to an in-memory data structure (e.g., a list) that keeps
track of all pending viewpoint switching measurements. When rendering module renders a viewport
with a new viewpoint ID that is different from the viewpoint ID of the preceding rendered viewport, the
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