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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.
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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
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INTERNATIONAL STANDARD ISO/IEC 21122-4:2022(E)

Information technology — JPEG XS low-latency lightweight
image coding system —

Part 4:
Conformance testing

1

Ycope

This flocument specifies the framework, concepts, methodology for testing, and critéria tq be achieved
to cldim conformance to multiple parts of the ISO/IEC 21122 series. It lists_the conformance testing

procgdures.

This flocument specifies:

NOTH This document does not specify:

[an)

onformance testing procedures for decoders implementing ISOAEC 21122-1.

ests to check which conformance point an ISO/IEC 21122-1-décoder conforms to, thatfis, whether a
ecoder satisfies the error bounds required for strict or ¥elaxed conformance.

N e |

onformance testing procedures for decoders implementing ISO/IEC 21122-3.

ests to check codestreams for conformanceto ISO/IEC 21122-1. As such, it provides means to
bst whether encoder implementations genérate syntactically correct codestreams, and whether
odestreams generated by such implementations follow the requirements of a partigular profile,
bvel and sublevel, and the buffer model fmplied by them.

_ 0 ot

Tests to check files for conformancete ISO/IEC 21122-3.

(Jonformance testing procedures’that allow testing whether codestreams conform ffo any of the
drofiles specified in ISO/IEG21122-2.
@
1

onformance testing proeedures that allow testing whether codestreams conform to the buffer
hodel specified in ISQ/IEC 21122-2 as part of a profile, level and sublevel.

(Jodestreams, décgded images, and error metrics to be used within the decoder testing procedures.
A buffer model'test.

Abstraetitest suites.

Testing the reconstruction of a full resolution image from a subsampled image format. In particular,
upsampling from 4:2:2 or 4:2:0 to 4:4:4 sampling is a non-normative extension and as such its testing is
beyond the scope of this document.

Testing the conversion of the sample values reconstructed by an ISO/IEC 21122-3 decoder to the target colour
space by means of the colour specification box of ISO/IEC 21122-3.

Testing of the composition of background and foreground for images reconstructed from ISO/IEC 21122-3
files or codestreams that contain auxiliary channels carrying opacity information.

Testing of the interpolation of a colour filter array image to a full scale colour image; this process is not
normatively defined and beyond the scope of this document.

Acceptance testing: the process of determining whether an implementation satisfies acceptance criteria
and enables the user to determine whether or not to accept the implementation. This includes the planning

© ISO/IEC 2022 - All rights reserved 1
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and execution of several kinds of tests (e.g. functionality, quality, and speed performance testing) that
demonstrate that the implementation satisfies the user requirements.

as its throughput, responsiveness, etc. under various conditions.

attempting to reconstruct an image from an ill-formed codestream.

2

The followin

Normative references

g daocumante ara rafarrad tao in tha tavt in cuch o vwuay that cama nr A1l of thaiyr o
o T et e e e T e et Ot e e T o e vy oty 3

Performance testing: measures the performance characteristics of an implementation under test (IUT) such

Robustness testing: the process of determining how well an implementation is able to conceal problems from

ntent

constitutes
undated refd

ISO/IEC 211
1: Core codin

ISO/IEC 211
2: Profiles an

ISO/IEC 211
3: Transport

3 Terms

For the purp
ISO/IEC 211

ISO and IEC
ISO Onli

IEC Elec

3.1
executable
set of execut

3.2
JPEG XS file
sequence of

Note 1 to entr

3.3

he browsing platform: available at https://www.iso.org/obp

e
‘equirements of this document. For dated references, only the edition cited applie

rences, the latest edition of the referenced document (including any amendments)'dp

P2-1, Information technology — JPEG XS low-latency lightweight image coding system —
g system

P2-2, Information technology — JPEG XS low-latency lightweight image coding system —
d buffer models

P2-3, Information technology — JPEG XS low-latency lightweight image coding system —
and container formats

and definitions

pses of this document, the terms and definitions given in ISO/IEC 21122-1, [SO/IEC 211
P2-3 and the following apply.

tropedia: available at https://www.electropedia.org/

fest suite
able test cases in the form of codestreams that are input into an implementation unde

bytes encoding an image in the XS file format

y: This format is specified in ISO/IEC 21122-3.

procedure

maintain terminology databases for use\in‘standardization at the following addressesq:

5. For
plies.
- Part

- Part

- Part

22-2,

I test

set of steps which accomplishes one of the tasks which comprise an encoding or decoding process

3.4

test codestream set
(sub-)set of codestreams that are input to an implementation under test for a particular test purpose

4 Abbreviated terms

ASCII
ETS

American Standard Code for Information Interchange

executable test suite
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IUT implementation under test
PSNR peak signal to noise ratio
TCS test codestream set

5 Overview

-4:2022(E)

The conformance files including codestreams, reference decoded images, descriptive files and auxiliary
software to facilitate testing are provided at https://standards.iso.org/iso-iec/21122/-4/ed-2/en, in

com

aaaaa dform Eilalocatinone aiuan inthic docyiant a0 avnracend walatiua tathao +0n 1o
SFH—rrerecat oS Eve S aoctHe Rtare-expresseareatve-to-tie+top—+e

7el directory

tree V

This

6 (

6.1

Thel
descr
profi
docu
1SO/I

6.2

The procedures of Annex A shall be used for*testing codestreams for syntactical corre

depel
.org/

TCoyTtrT

vithin this compressed file. A Unix style file structure and delimiters are assumed,

Hocument contains instructions for the use of these files.

feneral description

Overview

50/1EC 21122 series, also known as JPEG XS, consists of multiple parts of which for ISO
ibes the core coding system and the syntax of a codestream, for ISO/IEC 21122
es and buffer models and for ISO/IEC 21122-3 describes transport and container fi
ment defines test suites for decoder conformance tests-for ISO/IEC 21122-1, ISO/IEC
EC 21122-3.

Codestream syntax testing

1d on a codestream syntax parsing tool whose source code is provided at https://s
so-iec/21122/-4/ed-2/en.

6.3

The j
that ¢

decodlers for compliance~to ISO/IEC 21122-1. These procedures and ETS allow an IUT]

confq
point
refer

6.4

Test procedures to test.decoders for conformance to ISO/IEC 21122-1

rocedures defined in Annex B and the subset of ETS defined in Annex C, subclause|

IEC21122-1
-2 describes
brmats. This
21122-2 and

rtness. They
tandards.iso

s C.2 to C.10

orrespond to the profiles, levels and sublevels supported by the decoder, shall be use
rmance to [SOAEE 21122-1 only. Annex B defines two conformance points, a strict

that requires.decoders to reconstruct codestreams into image data that is bitwise id{
ence data,and a relaxed conformance point that offers additional freedom to implemg

Test procedures to test decoders for conformance to ISO/IEC 21122-3

The

d for testing
to evaluate
ronformance
entical to the
ntations.

se C.11 that

correspond to the profiles, levels and sublevels supported by the decoder shall be used for testing
decoders for compliance to ISO/IEC 21122-3. These procedures and ETS allow an IUT to evaluate
conformance to ISO/IEC 21122-1 and ISO/IEC 21122-3.

6.5

File format syntax testing

The procedures that shall be used for testing JPEG XS files for compliance to the file format specified
in ISO/IEC 21122-3 are defined in Annex D. They depend on a codestream syntax parsing tool whose
source code is provided at https://standards.iso.org/iso-iec/21122/-4/ed-2/en.
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6.6 Profile, level and sublevel conformance testing

Annex A also specifies a test procedure that shall be used for testing whether a codestream is
conforming to a particular profile, level and sublevel, and whether, in particular, its coding parameters
are within the constraints of the profile, level and sublevel indicated in the codestream. The test in
Annex A depends on a program that is given at https://standards.iso.org/iso-iec/21122/-4/ed-2/en.

6.7 Buffer model conformance testing

Annex E specifies test procedures that shall be used for testing whether a codestream is conforming
to a buffer model implied by the profile, level and sublevel indicated in the codestream. The tests in

Annex E depend on a program thatis given at https://standards.iso.org/iso-iec/211272/-4/ed-Z [en].

6.8 Electr

Annex F lists

7 Confor

The conforni
the latest tes

onic attachments

the electronic attachments to this document and describes how to compilé;and use them.

mance files availability and updates

ance test images, streams and conformance test software releaséd with this document are
ted versions available at the date at which the text was released.
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Al
This

syntdctically well-formed and follows the syntactical requirements of ISO/IEC- 21122
procgdure also checks whether the coding parameters of a given codestream. aré con
the p|

typic
infor

analysis of a given codestream is provided at https://standards.iso.org/ise<iec/21122/-4/d

A2

The tlest tool requires installation of a Python 2.7 interpretér on the computer system tq

ISO/IEC 21122
Annex A
(normative)

Codestream syntax testing procedures

General

-4:2022(E)

annex defines a procedure that shall be followed for determining whether aycd

irofile, level and sublevel indicators that are part of the picture header (se€ ISO/IE(
hl use case for this test is to check whether a given encoder generates profile, level
mation correctly. To this end, a Python? test script jxscodestreamlpy” that perfon

destream is
-1. The test
sistent with
21122-1). A
and sublevel
ms a syntax
d-2/en.

Installation

be used for

performing a test. Python is available for multiple operating Systems at https://docs.pythopn.org.

A3

For t

and s

jxscqdestream.py codestream.jxs

wher

abovg

Thel
defin
to IS

Usage of the syntax test tool

psting a particular codestream for syntactical correctness and correct indication of
ublevel, the syntax analyser jxscodestream.py tool shall be run on a command line a

P codestream.jxs is the codéstream to be tested. A codestream is not conforming
e tool reports any error.

jte proof that the codestream under testing conforms to all constraints required for
D/IEC 21122-1 and*ISO/IEC 21122-2. ISO/IEC 21122-5 provides additional mean:

profile, level
s follows:

y in case the

hck of detection of any.conformance violation by the syntax test tool should not be considered as a

ronformance
for testing

a codestream for conformance to the ISO/IEC 21122 series by feeding it into the reference software

implg

mentation.

1) Pythonisatrademark of the Python Software Foundation. This information is given for the convenience of users
of this document and does not constitute an endorsement by ISO/IEC of the product named. Equivalent products
may be used if they can be shown to lead to the same results.
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Annex B
(normative)

Decoder testing procedures

B.1 General

This annex
implementat
points; stric

B.2 Deco

defines procedures that shall be followed for determining whether a JPEG XS$+de

conformance and relaxed conformance.

fder test procedure

The followinig steps shall be performed for the purpose of testing a decoder implementation:

Select tg
Selecta

The pro
files wit

— the
ISO

— the

— alej

test for ISO/IEC 21122-1 only or ISO/IEC 21122-1 and ISO/LE€\21122-3.
profile, level and sublevel to test against.

ile, level and sublevel define a TCS (test codestreamiset), which consists of codestrea
hin the test suite that conform to

codestream syntax specified in ISO/IEC~21122-1 or the file format specifig
IEC 21122-3,

selected profile,

el whose sample count and sample rate is smaller than or equal to the sample coun

sample rate of the selected level, and

— toa
Decode

The dec
The diff
If the de|
The dec

sublevel whose bitrate is.smaller or equal than the bitrate of the selected sublevel.
bach codestream or file using the implementation under test.

pded outputs areformat converted if necessary.

erence betweéen'the decoded outputs and reference outputs is measured.

coded ahdreference are identical, the test proceeds to the next codestream in the TC

roder

ion is conforming to a particular profile, level and sublevel. It defines two confornmance

ms or

bd in

t and

D.

bded.image shall be compared to the reference image. Depending on the outcome o

test, the

f this

decoder is conforming to the strict conformance point, or only to the relaxed conformpance

point, or is non-conforming as follows:

— Strict Conformance Point: If the decoded images are identical (i.e. the PSNR difference is
infinity) to the reference images for all codestreams in the TCS, the decoder conforms to the
strict conformance point in the given profile, level and sublevel.

— Relaxed Conformance Point: If the PSNR difference between all decoded image and the reference
image is above or equal to the PSNR bounds listed in Annex C for all codestreams in the TCS, the
decoder conforms to the relaxed conformance point in the given profile, level and sublevel.

— Ifforatleast one codestream in the TCS the PSNR difference between the decoded image and the
reference image is below the PSNR bounds listed in Annex C for this codestream, the decoder is
non-conforming to the given profile, level and sublevel.
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The entire set of test codestreams along with PSNR bounds is defined in more detail
Instructions how to measure PSNR are specified in subclause B.8.

B.3 Files for testing

-4:2022(E)

in Annex C.

A particular ETS defines the input codestreams and PSNR bounds. These are specified in Annex C for all

profiles.

B.4 Decoder settings

Decoflers may have mechanisms for supporting various decompression settings. These
in th¢ most advantageous way to achieve strict or relaxed conformance. For examp]é, |a“q
a "fast mode" and an "accurate mode" may be set to the "accurate mode" to detérming

may be set
ecoder with
the level of

confdrmance. These settings should be noted in any statement of conformance. Settings that allow the

outp
for e
codes

t resolution or spatial region of the reference decoded images to be matched may
hch decoded image. The same user-controlled settings for accuracyrshall be usec
treams of a TCS.

B.5

The 1
to co
be ne
for d
procg
loss @

Output file format conversion

eference decoded images are provided in a specific file format defined in subclause
mpare decoded images from the decoder under test with these images, several cony
cessary. These conversions may be done as post-processing steps outside of the dg
btermining conformance. There is no requirement for a conforming decoder to pe

r gain) except as required by the specific conversions described in subclauses B.6 anc

B.6 [Sample format conversion
Imagg sample values are always unsighed integers. For the purpose of testing, it is of 3
reprgsent the integer output of thelUT in the pgx format defined in subclause B.7 as ISO/

tools
disab

to measure on such files. directly. Any up-sampling or colour space format convers
led for the purpose of testing should a decoder offer these as optional features.

Ther
ther
is acq
comp

P is no requirement that a conforming decoder has to generate output to the specified
epresentation of the*output of the IUT in this format only facilitates the testing proce
eptable to include additional lossless format conversions in the testing procedure |
arison between reconstructed and reference images is performed in the normative w

prsion from YC,C, to RGB, colour space conversions, up-sampling or interpolation of
pulate the entire sample grid may be provided as optional features of a decoder imyj

be changed
for all test

B.7. In order
ersions may
coder solely
rform these

sses as part of its normal operation. These conversions shall not introduce a quality change (either

B.7.

dvantage to
[EC provides
ons shall be

format, and
ss. That is, it
brovided the

ay.

components
lementation
ot related to

led for testing purposes. This conversion between colour spaces is n
) . ) . : : A

oth of which

shall be executed for the purpose of reference testing if enabled in the codestream. Conformance
testing applies to the reconstructed sample values only, bare any interpretation relative to a colour

space, and no colour space conversions are made for the purpose of testing. In particular,

colour filter

array images are understood as four-component images consisting of one red, two green and one blue
component, consistent with their interpretation in ISO/IEC 21122-1. The width of their sampling grid
is half the width of the sensor array, and the height of their sensor grid is half the height of the sensor

array used to create these images.
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B.7 Reference components file format

B.7.1 General

This subclause specifies the file format, called pgx, of the reference images used for comparison with
the output of the decoder under test. The decoder under test is not required to produce this particular
file format, though it is advantageous to perform a conversion to this file format for testing purposes
as ISO/IEC provides test tools that are able to decode this format. Any necessary lossless conversion to
this format, as specified by subclause B.5, may be applied as part of the test procedure.

The format consists of a directory file, one header file per component, and one raw data file per

component.

NOTE The pgx directory file does not separate lines by CR/LF pairs, i.e. the ISO/IEC 646 code sequen
10 / hex 0x0d| 0x0a.

B.7.2 Dirgctory file format

The directoty file is the file that is provided as input file to the comparison tddl. It consists, foj
component, jof the file name of the raw data file encoded in ISO/IEC 646 (ASCII), relative to thg
where the directory file is located. Each raw data file name is terminated hy@single line feed chay
(ISO/IEC 646 code 10, hex 0x0a).

NOTE

B.7.3 Header file format

The header fiile is derived from the file name of the raw data file listed in the directory file by rem
raw and replacing it by the postfix .n. [t.describes the format in which the raw fory
encoded. There is one separate header file per component.

the postfix

Each headerl]file consists of a single line, terminated by a single ISO/IEC 646 line feed character
describing the format. It consists of the following fields, where angle brackets < > inc
parameters flescribed below and spc indicates an ISO/IEC 646 blank space (code 32, hex 0x20):

10, hex 0x0a

P<data format>SPC<endianness>SP@signedness><precision>SPC<width>SPC<height>

where

<data formajt>

<endiannes

The pgx directory file does not separate lines by CR/LF pairs, ite. the ISO/IEC 646 code sequen
10 / hex 0x0d| 0x0a.

identifies'the header file and shall be present. It has no particular meaning b
format identification.

tdentifies the sample format. ISO/IEC 21122 stores integer samples only, whig
indicated by the single character G as data format.

ce 13,

each
path
acter

re 13,

bving

nat is

(code
licate

yond

h are

niifincthn A diannce Af+bhn A A d Jdob T A ol oos

cates

<signedness>

<precision>

<width>

ida A in avactan oo a1 d
TUCTIUITIVCO LIIU CITUITIAIIIIC OO Ul LIIU CIITLUUTU Udld,.:. 111IC LIiTdrdacttilr o\/ﬂubll‘f\' I T

big endian encoding, i.e. most significant byte first, the character sequence 1. little

endian encoding, i.e. least significant byte first.

indicates whether sample values are signed or unsigned. ISO/IEC 21122 covers only

unsigned samples, indicated by the character + in this field.

indicates the bit-precision of the sample values in the component described by this
header file. The bit-precision is represented as ISO/IEC 646 encoded decimal number.

is the number of samples per line for this component, represented as ISO/IEC 646

encoded decimal number.

© ISO/IEC 2022 - All rights reserved
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<height> is the number of lines of the image, represented as ISO/IEC 646 encoded decimal

number.

B.7.4 Data file format

Each data file contains the sample values themselves in raster scan order, left to right, top to bottom. If
the precision of the component is 8 or below, each sample is represented in 8 bits, right aligned to the
entire byte, i.e. unused bits remain 0 and make up the most-significant bits of the byte. If the precision
is larger than 8, each sample is represented by two bytes, encoded in the order indicated by the header,
i.e. either most significant byte first if the endianness field is M1, or with the least significant byte first
if the endianness field is M. The data bits are right-aligned into the two bytes, most significant bits
remajn 0 if necessary.

B.8 |Comparison of decoded and formatted components with reference
components

The image reconstructed from a TCS and the reference test image for the TCS need to|be identical
samplle by sample in order to match the strict conformance point. To test for the relaxed donformance,
the PSNR (Peak Signal to Noise Ratio) between the reconstructed ithage and reference impage shall be

computed as follows:
e W He 1 2
doe o |1 Xl 2y A (Plxgie) ~Rye))
= 810 Z Blc] 2 o Wy Hy-1
N G DI D Yy (92

wher
sensd
by ¢

P N_ is the number of components in the image,W; the width of the sensor grid, H; the
r grid, Xy, the indicator function that is,14f the position (x,y) of the sampling grid
ponent c, 5[){, ,¢) is the sample value gf'‘component c of the decoded image output

height of the
is populated
by the IUT at

sam
grid

NOTE
positi

NOTEH
imple
and r¢

NOTE
the P
confo
PSNR

%: grid position (x,y), R(x,y,c) the samplé value of component c of the reference ima

osition (x,y) and B|c] the bit-precision of component c as found in the pgx header file.

1
pns.

By this formula, the PSNR i$.¢omputed from the mean square error over all populate

2 The difftest ng test tool available as an electronic attachment to this document c
ment such a test. diffitest ng reports a peak signal to noise ratio (PSNR) of INF in the case
tference image are identical. Otherwise, it reports the PSNR value as computed by the above f

3  The reference image is the expected output of a strictly conforming decoder implems
NR bound ista-bound of the distortion between the output of a strictly conforming decoder,
'ming to thé relaxed conformance point. In particular, the PSNR bound should not be conf
betweentan original and a reconstructed image.

be at sample

H sample grid

hn be used to
that decoded
ormula.

ntation; thus,
hnd a decoder
iIsed with the
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C.1 General

Annex C

(normative)

Decoder conformance tests

This annex [specifies the abstract test suites and executable test suites that shall be used lin the
conformancg test procedures from Annex B. References reconstructed images are given by substifuting
the suffix . jxs by . pgx. If the column indicating the PSNR bound indicates a dash (“-“), the ¢orresponding
codestream [shall not be included for testing an IUT for the relaxed conformance peint. If the PSNR
bound indicgtes “INF”, a decoder is required to match the reference output bitwisé{exact, regardless

the conformpnce point being tested.

C.2 Reference codestreams for the light subline 422.10 profile

Table C.1 lisfls the codestreams for testing implementations against thedight subline 422.10 profil¢

Table C.1 — Light subline 422.10 profile test streams

14

TCS Level Sublevel PSNR
boyind
2.3xs 4k-2 3bpp q6
48.9xs 4k-2 3bpp q7
20.9jxs unrestricted 9bpp q7
28.9xs 4k-1 unrestricted 40
50.jxs 4k-1 unrestricted 40
36.jxs 2k-1 unrestricted 93
C.3 Refernence codestreams for the light 422.10 profile
Table C.2 lis{s the codestreams for testing implementations against the light 422.10 profile.
Table C.2 — Light 422.10 profile test streams
TCS Level Sublevel PSNR
boyind
3.3xs 4Kk-2 6bpp 60
49.9xs 4Kk-2 3bpp 60
12.9xs 4k-2 3bpp 60
51.Jxs 4k-2 6bpp 60
21.9jxs unrestricted 12bpp 67
29.3jxs 4k-1 12bpp 60
37.jxs 2k-1 9bpp 84

C.4 Reference codestreams for the light 444.12 profile

Table C.3 lists the codestreams for testing implementations against the light 444.12 profile.

10
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Table C.3 — Light 444.12 profile test streams

TCS Level Sublevel PSNR
bound
4.3xs 4k-2 3bpp 72
52.73xs 4k-2 6bpp 80
13.jxs 4k-1 9bpp 72
22.3xs unrestricted 12bpp 69
53.Jxs unrestricted 12bpp -
30.Jxs 4k-1 12bpp 72
38.Jks 2k-1 unrestricted 73
C.5 [Reference codestreams for the main 422.10 profile
Table C.4 lists the codestreams for testing implementations against the main422.10 profile.
Table C.4 — Main 422.10 profile test stréams
TCS Level Sublevel PSNR
bound
5.7xp 4Kk-2 3bpp 65
54.7ks 4k-2 6bpp 64
14.7ks 4k-2 9bpp 75
23.9ks unrestricted 12bpp -
31.3ks 4k-1 12bpp 60
39.Jks 2k-1 9bpp 74
66.ks 2k-1 12bpp 66
C.6 |Reference codestreamsfor the main 444.12 profile
Table C.5 lists the codestreantsfor testing implementations against the main 444.12 profilp.
Table C.5 — Main 444.12 profile test streams
TCS Level Sublevel PSNR
bound
6.3xp 4Kk-2 3bpp 67
55.Jks 4Kk-2 6bpp 64
11.3ks 4k-2 6bpp 80
15.jx%s k-1 9bpp 78
24.Jxs unrestricted 12bpp 68
56.jxs unrestricted 12bpp -
32.3xs 4k-1 12bpp 72
40.Jxs 2k-1 unrestricted 72

C.7 Reference codestreams for the main 4444.12 profile

Table C.6 lists the codestreams for testing implementations against the main 4444.12 profile.

© ISO/IEC 2022 - All rights reserved
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Table C.6 — Main 4444.12 profile test streams

TCS Level Sublevel PSNR
bound

8.jxs 4Kk-2 3bpp 65
57.Jjxs 4k-2 6bpp 64
17.3xs 4k-1 9bpp 78
26.9xs unrestricted 12bpp -
58.3jxs unrestricted 12bpp 67
34.9xs 4k-1 12bpp 72
42.jxs 2k-1 9bpp q3
44 .9xs 8k-1 9bpp
59.3jxs 4k-1 12bpp g6
46.9xs 4k-1 12bpp

C.8 Refernence codestreams for the high 444.12 profile

Table C.7 lisf)s the codestreams for testing implementations against the high444.12 profile.

Table C.7 — High 444.12 profile test streams

TCS Level Sublevel PSNR
botind
7.3xs 4Kk-2 3bpp q2
60.jxs 4k-2 6bpp q2
16.3xs 4k-1 9bpp 718
25.3jxs unrestricted 12bpp q6
61.jxs unrestricted 12bpp
33.jxs 4k-1 12bpp
41.9xs 2k-1 unrestricted 712

C.9 Reference codestreamis for the high 4444.12 profile

Table C.8 lists the codestreanis for testing implementations against the high 4444.12 profile.

Table C.8 — High 4444.12 profile test streams

TCS Level Sublevel PSNR
boyind
9. xs IK2 3bpp 02
62.3xs 4k-2 6bpp 62
18.9xs 4k-1 9bpp 78
27.9xs unrestricted 12bpp 66
63.jxs unrestricted 12bpp -
35.Jxs 4k-1 12bpp 72
43.7xs 2k-1 9bpp 62
45.9xs 8k-1 6bpp -
47.9xs 4k-1 12bpp 66
64.3xs 4k-1 12bpp -
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C.10 Reference codestreams for the unrestricted profile

Table C.9 lists the codestreams for testing implementations against the unrestricted profile.

Table C.9 — Unrestricted profile test streams

TCS Level Sublevel PSNR
bound
10.3xs unrestricted 3bpp 70
65.3xs unrestricted 6bpp 69
19.3 4K 9bpp 78
201.[fxs 2k-1 3bpp 59
203.pxs 1k-1 3bpp 67
C.11 Reference files for file format conformance testing
Table/ C.10 lists the files for testing implementations against the file formatispecified in ISO{IEC 21122-3
and the main 444.12 profile.
Table C.10 — File format profile teststreams
TCS Level Sublevel PSNR
bound
1.9xf 4k-2 3bpp 60
C.12 Reference files for the main 420.%2 profile
Tablel C.11 lists the files for testing implementations against the main 420.12 profile.
Table C.14,— main 420.12 profile test streams
TCS Level Sublevel PSNR
bound
200.pxs 2k-1 3bpp 60
202.[xs 2k-1 3bpp 68
C.13 Reference files for the MLS.12 profile
Table C.12 Jists the files for testing implementations against the MLS.12 profile.
Table C12 — MLS |2_pl:a£1.le_testsn:ea.ms—'
TCS Level Sublevel PSNR
bound
204.7xs 1k-1 full INF
205.9xs 1k-1 full INF
209.3xs 1k-1 full INF
217.3xs 1k-1 full INF
218.jxs 1k-1 full INF
C.14 Reference files for the LightBayer profile
Table C.13 lists the files for testing implementations against the LightBayer profile.
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Table C.13 — LightBayer profile test streams

TCS Level Sublevel PSNR

bound
210.3xs 1k-1 3bpp 73
211.3xs 1k-1 3bpp 70
212.3xs 1k-1 3bpp 67

C.15 Reference files for the Mnianypr prnfilp

Table C.14 ligts the files for testing implementations against the MainBayer profile.

Table C.14 — MainBayer profile test streams

TCS Level Sublevel PSNR
bound
213.3xs 1k-1 3bpp q6
214.3xs 1k-1 3bpp 70
216.jxs 1k-1 3bpp

C.16 Reference files for the HighBayer profile

Table C.15 lits the files for testing implementations against the HighBayer profile.

Table C.15 — HighBayer profile test streams

TCS Level Sublevel PSNR
bo@ind
215.3xs 1k-1 3bpp g5
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D.1

ISO/IEC 21122
Annex D
(normative)

File format syntax testing procedures

General

-4:2022(E)

This

well-
scrip
codeq

D.2
Thet

D.3

To te
line 4

ip2f]

wher
tool 1

The 1
as a
1SO/I

hnnex defines procedures that shall be followed to determine whether a JXS fileyis

formed and follows the syntactical requirements of ISO/IEC 21122-3. To this-énd, a
f jp2file.py has been attached to this document that performs a syntax analys
tream.

Installation

bst tool is designed for a Python 2.7 interpreter . Python is available for multiple operat
Usage of the syntax test tool

s follows:

le.py jxsfile.jxs

eports any error.

ack of detection of any conformance violation by the syntax test tool should not b
Hefinite proof that the file under test conforms to all constraints required for con
EC 21122-3.

syntactically
Python test
s of a given

ing systems.

ta particular JXS file for syntactical correctness, thesyntax analyser shall be run from a command

e jxsfile.jxs is the file to be tested. Afilefails the conformance test if the above syntax analysis

b considered
formance to
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Annex E
(normative)

Buffer model conformance testing

E.1 General

This annex defines a method that shall be used to test whether a particular codestream conformsAo the
JPEG XS buff¢r model specified in ISO/IEC 21122-2,and hence ifa JPEG XS decoder with a smoothirg huffer
sized according to ISO/IEC 21122-2 is able to receive and decode the codestream under-test without
running intq a buffer underflow or overflow. This test is also useful to test encoder implementations,
as to ensur¢ whether the generated codestreams are satisfying the buffer modél| requirements of

ISO/IEC 211R2-2. The test itself is implemented by a Python program pufferModelChecker.py t
available at Iittps://standards.iso.org/iso-iec/21122/-4/ed-2/en.

E.2 Insta

The test deq
depends on
Python is av

NOTE Th
extraction an

E.3 Using the buffer model test tool

E.3.1 Gen

Testing a cda
extraction o
and second,

E.3.2 Extr

The buffer npodel test£ool requires as input information on the codestream fragments represent|

the codestre
from the cod

Jlation

ends on the availability of a Python 3 interpreter onthe computer. In addition, th
h suitable decoder implementation that extracts buffer‘information from the codest
hilable for multiple operating systems.

e JPEG XS reference software contained in ISOAEC 21122-5 implements the required fg
H can therefore be used to obtain this information:

eral

destream for conformance'to the JPEG XS buffer model involves two steps: firs
[ codestream fragment §izes and number of coding groups from the codestream unde
Lhe analysis of the data-generated by the first step with the buffer model checker.

action of codéstream fragment sizes and code group counts

hm undér test. For the purpose of buffer model testing, the following data shall be extr
estream:

hat is

P test
feam.

ature

t, the
" test,

ed by
acted

a contig

1lous’ counter, starting from 0, that enumerates all codestream fragments;

— thesize

of the codestream fragment in bits;

— the number of code groups encoded by the packet that is included in the codestream fragment.

For the definition of packets and code groups, see ISO/IEC 21122-1. For the definition of codestream
fragments, see ISO/IEC 21122-2.

The data on codestream fragments and code group counts shall then be formatted in a file that contains
for each codestream fragment a line as follows:

<counter>;<

16

size>;<code groups>
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