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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.

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 of the ISO/
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Introduction

Reference software is useful in aiding users of a coding standard to establish and test conformance and
interoperability, and to educate users and demonstrate the capabilities of the standard. For these purposes,
the accompanying software is provided as an aid for the study and implementation of ISO/IEC 23090-9 for
Geometry-based Point Cloud Compression (G-PCC).

Source code is available at https://standards.iso.org/iso-iec/23090/-21/ed-1/en/. The reference software
includes both encoder and decoder functionality.

Warranty disclaimer
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software, the following disclaimers of warranty apply to the provided reference software.

— ISO/IHC disclaim any and all warranties, whether express, implied, or statutory, incliiding ajny implied
warrapties of merchantability or of fitness for a particular purpose.

— In no |Jevent shall the contributor(s), ISO/IEC be liable for any incidental, panitive, or consequential
damages of any kind whatsoever arising from the use of these programs.

— This disclaimer of warranty extends to the user of these programs andyuser’s customers, ¢mployees,
agentd, transferees, successors, and assignees.
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This documnent provides accompanying reference software for ISO/IEC 23090-9.

The use of|this reference software is not required for making an implementation of an encoder pr decoder
in confornjance to ISO/IEC 23090-9. Requirements established in ISO/IEC 23090-9 take precedenfe over the
behaviour|of the reference software.

2 Nornative references

The followjing documents are referred to in the text in such a way that some or all of their content ¢onstitutes
requiremejnts of this document. For dated references, only the)edition cited applies. For undated feferences,
the latest gdition of the referenced document (including.any amendments) applies.

ISO/IEC 2B090-9:2021, Information technology — ,Coded Representation of Immersive Media (— Part 9:
Geometry-pased Point Cloud Compression (G-PCC)

3 Terms and definitions

For the purposes of this document, thé_terms and definitions given in ISO/IEC 23090-9 and thg¢ following
apply.

ISO and [E[ maintain terminolegy databases for use in standardization at the following addresse$:

— IS0 Online browsing platform: available at https://www.iso.org/obp

— IEC Elgctropedia: available at https://www.electropedia.org/

31

decoder

embodimentof a process that operates on a bitstream and may conform to the decoding process
requiremenrts-speecifiedforconformaneeteoS0AHECZ23690-9

Note 1 to entry: The scope of decoder, as considered herein, does not include a display process, which is outside the
scope of this document.

3.2
encoder
embodime

nt of a process that produces a bitstream

4 Conventions

For the purposes of this document, relevant conventions are specified in ISO/IEC 23090-9.

© ISO/IEC 2024 - All rights reserved
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5 Reference software for ISO/IEC 23090-9

The reference software for ISO/IEC 23090-9 is downloadable from https://standards.iso.org/iso-iec/23090/
-21/ed-1/en/.

The attach

ed software package contains one part:

— mpeg-pcc-tmcl3 software: Support for the Simple, Predictive, Dense, and Main profiles.

6 Examples of use

6.1 Decoder software

Some exarj\ples of uses that may be appropriate for the reference decoder software are as follows

As an

As the

For te
ISO/IE
of thoj
the pr

For te
ISO/IE

llustration of how to perform the decoding process specified in ISO/IEC 23090:9:
starting basis for the implementation of a decoder that conforms to ISO/IEC 23090-9.

sting the conformance of a decoder implementation with the de€eding process sj
C 23090-9 (as the values of the samples in all decoded point cloud frames and the relatiy
e point cloud frames will be identical from all conforming decoderimplementations th
bfile and level used in a bitstream that conforms to ISO/IEC 23090-9).

sting the conformance of a bitstream to the constraints\specified for bitstream confa
C 23090-9, as the software can detect and report many-bitstream conformance violati

becified in
e ordering
at support

rmance in
bns.

The lack df the detection of any conformance violation by<the reference decoder software should not be

considered
conformar

6.2 Enc

as definitive proof that the bitstream conforms to all constraints specified for
ce in ISO/IEC 23090-9.

pder software

Some examples of uses that may be appropriaté for the reference encoder software are as follows

As an
constr

As the|

As anj
decod

Asam
proces

aints specified for bitstreamiconformance in ISO/IEC 23090-9.
starting basis for the implementation of an encoder that conforms to ISO/IEC 23090-9

eans of generating bitstreams for testing the conformance of a decoder implementatid
ng process specified in ISO/IEC 23090-9.

eans of evaluating and demonstrating examples of the quality that can be achieved by a
s that conforms to ISO/IEC 23090-9.

However, fo gliarantee of the quality that will be achieved by an encoder is provided by its confc

bitstream

llustration of how to perform+an encoding process that produces bitstreams that conform to the

n with the

h encoding

rmance to

ISO/IEC 23

09049, as the conformance of an encoder to ISO/IEC 23090-9 is defined only in term

b of format

constraint

quality.

S 1mposed on the bitstream syntax. Thus, while the reierence encoder soitware may suffice to
provide some illustrative examples of what quality can be achieved in conformance to ISO/IEC 23090-9, it
provides neither an assurance of minimum guaranteed encoding quality nor maximum achievable encoding
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