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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 work.

The procedures used to develop this document and those intended for its further maintenance are described in the
ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types of document
should be noted. This document was drafted in accordance with the editorial rules ofthe ISO/IEC Directives, Part 2

(see www.iso.org/directives or www.iec.ch/members _experts/refdocs).

to conformity assessment, as well as info
principles in the Technical Barriers to
www.iec.ch/understanding-standards.

revised.
The main changes c; pdte

Mesh omnidirectiongl video where the video is projected on an indicated set of mesh elements has been added.
— Two tiling OMAF video profiles for viewport-dependent streaming have been added.
Alist of all parts in the ISO/IEC 23090 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 standards body. A complete

listing of these bodies can be found at www.iso.org/members.html and www.iec.ch/national-committees.
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Introduction

When omnidirectional media content is consumed with a head-mounted display and headphones, only the parts of
the media that correspond to the user's viewing orientation are rendered, as if the user were in the spot where and
when the media was captured. One of the forms of omnidirectional media applications is omnidirectional video, also
known as 360° video. Omnidirectional video is typically captured by multiple cameras that cover the entire sphere
or at least a large part of the sphere. Compared to traditional media application formats, the end-to-end technology
for omnidirectional video (from capture to playback) is more easily fragmented due to various capturing and video
projection technologies. From the capture side, there exist many different types of cameras capable of capturing
360° video, and on the playback side there are many different devices that are able to playback 360° video with
different processing capabilities. To avoid fragmentation of omnidirectional media content and devices, a
standardized format for omnidirectional media applications is specified in this document.

— media profiles and p
coding and encapsulatid

omnidirectional media ¢

a) Clause 1 specifies the scope\of this document.
b) Clause 2 contains the normative references.

c) Clause 3 specifies the terms, definitions, abbreviated terms, arithmetic operations, mathematical functions and
other conventions used in this document.

d) Clause 4 contains an overview of this document.

e) Clause 5 specifies a coordinate system used in this document and the equations for the equirectangular and
cubemap omnidirectional projection formats, the conversion from the local coordinate axes to the global
coordinate axes, and the rectangular region-wise packing.

f) Clause 6 specifies syntax structures that are common for fisheye video and fisheye images.

g) Clause 7 specifies extensions to the ISOBMFF for omnidirectional media as well as for timed metadata for

sphere regions. It also specifies generic extensions to ISO/IEC 14496-12 and ISO/IEC 14496-15, which may be
used also for other purposes than for omnidirectional media.
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h) Clause 8 specifies extensions to DASH for omnidirectional media.
i) Clause 9 specifies extensions to MMT for omnidirectional media.
j)  Clause 10 specifies OMAF media profiles.

k) Clause 11 specifies OMAF presentation profiles based on some of the OMAF media profiles specified in
Clause 10.

1) Clause 12 specifies OMAF toolset brands.

m) Annex A contains the OMAF DASH XML schema.

n) Annex B specifies the DASH integration of all the OMAF media profiles for tipag iaspecified in Clause 10.
0) Annex C specifies the CMAF integration of some of the OMAF media praof
p) Annex D describes some schemes for viewport-dependent omnidi
q) AnnexE contains some DASH MPD examples.

r) Annex F contains some MMT signalling examples.
s) Annex G specifies the expected OMAF pla

The International Organization for Standa
draw attention to the fact that it is claimed tha

th appticants throughout the world. In this respect, the statement
th ISO and IEC. Information may be obtained from the patent

Attention is drawn tg’the 5{billt e of the elements of this document may be the subject of patent rights
50 and IEC shall not be held responsible for identifying any or all such
patent rights.
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immersive media —
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