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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:
Immersive media metrics

AMENDMENT 1: Immersive media metrics for V3C Data and
OMAF

Norpmative references
Add the following reference:

ISOfIEC 23090-10, Coded representation of immersive media — Part 10: \€arriage of visual volumetric vifleo-
baséd coding data

Terms and definitions

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

Clayse 4

Add the following abbreviated terms:

3DgF Three Degrees of Freedom
6DgF Six Degrees-of Freedom
V3d VisualWVolumetric Video-based Coding (ISO/IEC 23090-10)

6.1, [first paragraph

Replace the'third sentence with the following:

AVR client may be an OMAF player or a V3C content player for file/segment reception or file access, file/
segment decapsulation, 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

1


https://iecnorm.com/api/?name=6fd29e10dbb46c43366eeb89e7b20f11

ISO/IEC 23090-6:2021/Amd. 1:2024(en)

. . . Immersive
Metrics computing & reporting (MCR) media
7} A metrics
OP1 OPZI OP4I
Media processing Media renderer
Media g Media Media
segment g |l track 2 g Video decoding data
: GEJ i Image rendering ’—[>
_l\ 5 4\ &z Image decoding I\ 1
Metadatay £ [Metadaty|| & § Metadat Audio rendering Immersive
é =g Audio decoding presentation
T T A T 4
| control | sensor ! sensor data
| /config i data ﬂl S
|| sensor data | ensor
! 7N
control} i OP5 | i control/config
/config, = -
- — Immersive media application

Figure 1 — Immersive media metrics client reference model

6.2.B
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 feHewing bullet at the end:

— |Liocation 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.
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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.

19%

7iewport omnidirectional

OmnidirectionViweportDataType

Specifies the
viewport as an
ontnidirectiondl
riewport. Shall
only be presentif
themedia typgis
equal to 0.

yiewport v3c

V3CViewportDataType

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

Table 2 — ViewpointDataType

Key Type Description
VigwpointDataType Object
hedia_type Integer Specifies the type

of the immergive
media: 0 indicjtes
omnidirectiongl, 1
indicates V3C, pnd
other values [are
reserved.

yiewpoint omnidirectional

OmnidirectionViewpointDataType

Specifies the view-
pointas an omi}idi-
rectional viewpgint.
Shall only be pfes-
ent if media_tfype
is equal to 0.

yiewpoint v3c

V3CViewpointDataType

Specifies the view-
pointasaV3Cview-
point. Shall only be
present if medfa
type is equal t¢ 1.

For|emnidirectional media, OmnidirectionalViewportDataType and OmnidirectionalViewpointDataType

1_E: h] 1 o131 1m 11 4 .- 1
are germmed ds SHOWIT IIT TdoIe > dIId 1 dDIE 7, IesSpeitively.
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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 t9 180 * 216 — 1_inclusiye.

centre elevation

Integer

Specifies the elevation of the centre of the wjew-
portin units of 2716 degrees. The valde shall be
in the range of =90 * 216 to 90 * 216, inclusive.

centre tilt

Integer

Specifies the tilt angle of the viewport in upits
of 216 degrees. The value shallbe in the range
of =180 * 216 to 180 * 216,215 inclusive.

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(élevation range of the viewport
through theZtentre point of the viewport, in
units of 2-1¢ degrees.

Table 4 — OmnidirectionalViewpointDataType

Key

Type

Description

OmnlidirectionalViwepointDataType

Object

viewpoint id

Ingeger

Specifies an identifier for the viewpoint. Hach
viewpoint has a unique viewpoint id.

centre azimuth

Integer

Specifies the azimuth of the centre of the view-
port in units of 2716 degrees. The value shall
be in the range of -180 * 216 to 180 * 216}- 1,
inclusive.

centre elevation

Integer

Specifies the elevation of the centre of|the
viewport in units of 2-16 degrees. The value
shall be in the range of -90 * 216 to 90 *[216,
inclusive.

centre tilt

Integer

Specifies the tilt angle of the viewportin Tits
of 2716 degrees. The value shall be in the range
of 180 * 216 t0 180 * 216 — 1, inclusive.

For|V3C media, v3c{iewportbataType and v3cViewpointDataType are defined as shown in Table 5 Jand

Table 6, respectiyely.
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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 projection.
The value 1 specifies/a per-
spective projection) The value
2 specifies an orthographic
projection. Valugs in the range
3to 255 arereserved for fufure
use by [SO/IEC.

brp horizontal fov

SignedInt

Specifies the longitude range
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 = 0.

brp vertical fov

SignedInt

Specifies the latitude rangg for
an ERP projection correspgnd-
ing to the vertical size of|the
viewport region, in unitp of
radians. The value shall be in
the range 0 to .

This is for camera_type = .

perspective horizontal fov

SighedInt

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

This is for camera_type = [L.

perspective aspect ratio

Float

Specifies the relative aspect
ratio of viewport for perspedtive
projection (horizontal/vertifal).
The value shall be expregdsed
in 32-bit binary floating-ppint
format with the 4 byte§ in
big-endian order and with|the
parsing process as specifigd in
IEEE 754.

This is for camera_type = [L.

brtho abpect ratio

Float

Specifies the relative aspect
ratio of viewport for orthoggnal
projection (horizontal/vertifal).
The value shall be expredsed

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
ITLLL 7O,

This is for camera_type =R.

Clipping_near plane Float Specifies the nearydepth| (or
distance) based.on’ the near
clipping plangofithe viewport
in metres.
The value'shall be expregdsed
in 32sbitbinary floating-ppint
format with the 4 byte$ in
big-éndian order and with{the
parsing process as specifigd in
IEEE 754.

Flipping_far plane Float Specifies the far depth (or dis-
tance) based on the far clipping
plane of the viewportin mefres.
The value shall be expregsed
in 32-bit binary floating-ppint
format with the 4 byte$ in
big-endian order and with|the
parsing process as specifigd in
IEEE 754.

Table 6 — V3CViewpointDataType

Key Type Description

V3QViewpointDataType Obje&ct

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

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-b§[‘

binary floating point format with the 4 bytes in big-e
dian order and with the parsing process as specified i
IEEE 754.

VP_POos_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-b§[‘

binary floating point format with the 4 bytes in big-e1-
dian order and with the parsing process as specified i
IEEE 754.

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 define

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, inclus

din

ive.

vp_quat vy

Integer

Indicates the y component of the rotation of the viewpoint

region using the quaternion representation, as define

ISO/IEC 23090-10:2022, subclause 10.2.1.2. The values shall

din

be a 1loating-point value 1n the range or —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 ghall

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

bint
d in

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. V.

equal to 0 indicates that the viewpoint position signalled

corresponds to one of two stered positions of the viewp

3.2:
Sig-
lue

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 informa
signalled correspend to the left stereo position of’
viewpoint. Value equal to 0 indicates that the viewp
information gignalled correspond to the right stereo
sitions of thewiewport.

3.2:
fion
the
bint
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.

Clail
Add
7.6

The
targ

The

se7

the following subclause at the end*of the clause:

OMAF viewpoint switching latency

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

viewpoint switching latency metric is specified in Table 12.

to a
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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
corresponding to

a viewportief|the
origin viewpgpint
(i.e., before switch-
ing):

targetViewpoint

OmnidirectionalViewportDataType

Specifies fhe
spherical region
corresponding to
a viewport of tar-
getviewpoint [i.e.,
after the switch-
ing).

Real-Time

Specifies the
measurementfime
of the viewpgpint
switching latgncy
in wall-clock tjme.

latency

Integer

Specifies the delay
in millisecophds
between the time
when switcHing
from a soufrce
viewpoint to[the
target viewpgpint
is initiated]| as
specified in qub-
clause 8.4, and the
time when confent
corresponding to
the target vipw-
point is refleqted
on the display.

Clayse 8

Add the following subclause at the end of the clause:

8.4| OMAE viewpoint switching latency metric measurement

Apotential viewpoint switch event is detected when a network request is made for a segment ffom
a“representation 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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