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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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cedures used to develop this document and those intended for its further maintenance
cribed in the ISO/IEC Directives, Part 1. In particular, the different approval (criterip
for the different types of document should be noted. This document was drafted ip
hce with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives qr
[.ch/members_experts/refdocs).

Attention is drawn to the possibility that some of the elements of this document mdy be the subjec

of pater]
rights. I
Introdu
list of p4
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express
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(i

t rights. ISO and IEC shall not be held responsible for identifying d@ny“or all such patent
etails of any patent rights identified during the development of the. decument will be in thee
tion and/or on the ISO list of patent declarations received (see wwxviso.org/patents) or the [EC
tent declarations received (see https://patents.iec.ch).

e name used in this document is information given for the‘convenience of users and does nqt
e an endorsement.

bxplanation of the voluntary nature of standards,.the meaning of ISO specific terms anfd
ons related to conformity assessment, as well-as information about ISO's adherence t|
ld Trade Organization (WTO) principles inythe Technical Barriers to Trade (TBT) se

[CH=]

www.isd.org/iso/foreword.html. In the [EC, see wwwiec.ch/understanding-standards.

This do
Subcom

Alist of

Any fee
body. A
www.ie

fument was prepared by Joint TechnicalCommittee ISO/IEC JTC 1, Information technolog]
mittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

-~

b1l parts in the ISO/IEC 21794 series-can be found on the and IEC websites.

dback or questions on thisidocument should be directed to the user’s national standard
complete listing of these bodies can be found at www.iso.org/members.html an

= wn

[.ch/national-committees,
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Introduction

This document is part of a series of standards for a system known as JPEG Pleno. The ISO/IE

C 21794

series aims to provide a standard framework for representing new imaging modalities. It facilitates
the capture, representation, exchange and visualization of plenoptic imaging modalities. A plenoptic
image modality can be a light field, point cloud or hologram, which are sampled representations of
the plenoptic function in the form of, respectively, a vector function that represents the radiance of a
discretized set of light rays, a collectlon ofpomts w1th posmon and attrlbute 1nformat10n ora

1nhole camera at every viewpoint in 3D spatial coordinates, every viewing angle and every way
esulting in a 7D function.

JPEG Pleno is designed primarily to facilitate the capture, representation, exchange and visu

complex
fioning a
elength,

hlization

df point cloud, light field, and holographic imaging approaches. It specifies tools: for codiIg these

approaches while providing advanced functionality at the system level such as support for
metadata manipulation, editing, random access and interaction, protection of privacy and oy
rights as well as other security mechanisms.

This document provides reference software implementations of ISO/IEC-21794-1 and ISO/IEC
that demonstrate the features and capabilities of JPEG Pleno for coding light field data. Its
i$ to act as a guideline for implementations and as a reference forConformance testing. As
ilnplementations are conforming to ISO/IEC 21794-1, i.e. it ifplements the structure of a
which includes the concepts of boxes. In addition, the refererce software implementations al
IBO/IEC 21794-2, i.e. light-field coding.

This document includes the source code for reference implementations of ISO/IEC 2179
BO/IEC 21794-2 as electronic attachments. Theyrhave been successfully compiled and tg
inux®b operating system at the time of writing:

— —

Ihstructions for unpacking and building the Software are found in Annexes A. Instructions fo
dre listed in Annexes B and C.

ata and
'nership

21794-2
purpose

quch, the

JPL file
S0 cover

4-1 and
sted on

r its use

1) Linux® is the trademark of a product supplied by Linus Torvalds. 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. E
products may be used if they can be shown to lead to the same results.
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Information technology — Plenoptic image coding system

(JPEG Pleno) —

Part 4:
Reference software

1 Scope

—

his document provides reference implementations of ISO/IEC 21794-1 and IS®/IEC 21794
nown as JPEG Pleno.

=

2 Normative references

—

he following documents are referred to in the text in such a wayythat some or all of thein
onstitutes requirements of this document. For dated references, only the edition cited app
undated references, the latest edition of the referenced document (including any amendments)

Q

]

BO/IEC 21794-1, Information technology — Plenoptic image coding system (JPEG Pleno) —
HRramework

50/1EC 21794-2, Information technology — Plenoptic image coding system (JPEG Pleno) — Par
eld coding

—_ N~ —

50/IEC 21794-3, Information technology ~‘OPlenoptic image coding system (JPEG Pleno) —
donformance testing

Terms and definitions

L)

vl

or the purposes of this_document the terms and definitions given in ISO/IEC 217
50/1EC 21794-2, in ISO/IEC21794-3, and the following apply.

p—

[P0 and IEC maintain terminology databases for use in standardization at the following addres

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

- [EC Electropedia: available at https://www.electropedia.org/

31
odestream
equence of bytes that conforms to or is to be checked for conformance with the codestrean

w6

1-2, also

content
lies. For
applies.
Part 1:
2: Light

Part 3:

D4-1, in

Ses:

h syntax

ecified in IQﬂI/IF'(‘ 21794-1 nnrlllnr IQ(\/IP(‘ 21794.-2

3.2
JSON

data interchange format that represents data objects using attribute-value pairs and array data types

specified in ISO/IEC 21778

4 Abbreviated terms

JPLM JPEG Pleno Model

© ISO/IEC 2022 - All rights reserved
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PPM
PSNR
RDO
RGB

Portable pixmap format
Peak signal-to-noise ratio
Rate-distortion optimization

Red, Green, Blue

5 Conventions

Monospaced text indicates program input or output as necessary to either run the software, Or,'a
generat¢d by the software on the console.

6 Re
The follq

— Reff
and

— Sam
or I§

The use
decoder
ISO/IEC

7 Ex3
Some ex
— As3

— Ast
the

— For
ISO

NOTE
to be con
codestre

Some ex

— As 4

erence software
wing reference software is provided:

rence decoder software capable of decoding codestreams that conforin to ISO/IEC 21794
or ISO/IEC 21794-2.

ple encoder software capable of producing codestreams that cofiform to ISO/IEC 21794-1 and|
bO/1EC 21794-2.

of the reference software is not required for making{an’implementation of an encoder ¢
in conformance to any of the parts of the ISO/IEC 21794 series. Requirements established i
21794-1 and ISO/IEC 21794-2 take precedence overthé€ behaviour of the reference software.

imples of use
amples of use for the reference decoder software implementations are as follows:
n illustration of how to perform the-decoding processes.

he starting basis for the implementation of a decoder that conforms to one or multiple parts ¢
SO/IEC 21794 series.

(non-exhaustive) testing~of the conformance of a codestream (or file) as specified i
IEC 21794-1 or ISO/IEC-21794-2.

The lack of detettion of any conformance violation by any reference software implementation is ng
sidered as definitive proof that the codestream under test conforms to all constraints required for th
hm to conforrmcto one of the ISO/IEC 21794 series.

amples efuse for a reference encoder software are as follows:

n_illustration of how to implement an encoding process that produces codestreams that ar¢

[72)

=

- =

=

=

D ~

dep

briding on the settings of the software, conforming to one or multiple members of the softwan

of ISO/IEC 21794 series.

— As a starting point for an implementation of an encoder that conforms to one or multiple members
of the ISO/IEC 21794 series.

— As a means of generating codestreams conforming to one or multiple parts of the ISO/IEC 21794
series for testing purposes.

— As a means of demonstrating and evaluating examples of the quality that can be achieved by an
encoding process that conforms to multiple parts of the ISO/IEC 21794 series.

No guarantee of the quality that will be achieved by an encoder is provided by its conformance to one
or multiple parts of the ISO/IEC 21794 series as the conformance is defined only in terms of specific

2
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constraints imposed on the syntax of the generated codestream. In particular, while sample encoder
software implementations may suffice to provide some illustrative examples of which quality can be
achieved within the ISO/IEC 21794 series, they provide neither an assurance of minimum guaranteed
image encoding quality nor maximum achievable image encoding quality.

Similarly, the computation resource characteristics in terms of program or data memory usage,
execution speed, etc. of sample software encoder or decoder implementations should not be construed
as a representative of the typical, minimal or maximal computational resource characteristics to be
exhibited by implementations of some parts of the ISO/IEC 21794 series.

8 Warranty disclaimer

Hegardless of any and all statements made herein or elsewhere regarding the possible usgs of the
eference software, the following disclaimers of warranty apply to the provided [séference Joftware
mplementations:

— —t

-+ ISO and IEC disclaim any and all warranties, whether express, implied, ot/statutory, inclufing any
implied warranties of merchantability or fitness for a particular purpose.

-+ Innoeventshallthe contributor(s) or ISO or IEC be liable for any inCidental, punitive or conselquential
damages of any kind whatsoever arising from the use of these'ptograms.

-+ This disclaimer of warranty extends to the user of these-programs and the user’s cuptomers,
employees, agents, transferees, successors, and assignees.

-+ ISO and IEC do not represent or warrant that the software is free of infringements of any patents.

—+ Commercial applications of ISO/IEC Internatiofral Standards, including shareware, may b¢ subject
to royalty fees to patent holders.

(Ve

General

—

he reference software implementations for the ISO/IEC 21794 series are available at https://stlandards
Jso.org/iso-iec/21794/-4/ed-1/en].

he file "jpeg-pleno-refsw=bbbp.zip" contains a reference implementation for ISO/IEC 21794-1 and
50/IEC 21794-2 that currently encodes and decodes codestreams conformant to the baselije block-
ased profile. Unpacking.ahd compilation of this software is explained in Annex A, guidance on how to
se this software is given in Annex B.

o O =

he file "jpeg-pleno-refsw-bvbp.zip" contains a reference implementation for ISO/IEC 21794-1 and
50/IEC 21794-2/that currently encodes and decodes codestreams conformant to the baselihe view-
ased profile~Unpacking and compilation of this software is explained in Annex A, guidance on how to
se this seftware is given in Annex C.

o O =

10-Building the reference software

The whole build system is managed by CMake®2). The reference software has been compiled on a
machine with Internet access, configured with the following operating system and packages:

— Linux® environment with kernel 4.15.0 or above.
— GCC9.2.1 or above.
— (CMake3.10 or above.

2) CMake® is the trademark of a product supplied by Kitware. 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.

© ISO/IEC 2022 - All rights reserved 3
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— Doxygen 1.8.13 or above (optional to build binaries but required to build documentation).
— TeX Live (optional).

Internet access is required to build the reference software because CMake downloads packages to
resolve library dependencies.

4 © ISO/IEC 2022 - All rights reserved
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Annex A
(informative)

Building the reference software for ISO/IEC 21794-1 and

ISO/IEC 21794-2

NS

1.1 Building baseline block-based profile reference software

—

npacking a ZIP file is operating system specific. Under POSIX compliant operating systems
dommand line window and enter

~$ unzip jpeg-pleno-refsw-bbbp.zip
This will extract the source-code into the jpeg-pleno-refsw-bbbp directory.

To compile the software, please follow these steps:

~$ cd jpeg-pleno-refsw-bbbp

~/jpeg-pleno-refsw-bbbp$ mkdir; cd build
~/jpeg-pleno-refsw-bbbp/build$ cmake -DVISUALIZATION TOOL=OFF ..
~/jpeg-pleno-refsw-bbbp/build$ make

fter performing the above commands, the build can be verified via the following command:

o>y

~/jpeg-pleno-refsw-bbbp/build$ ctest --verbkose
The built binaries will be stored in ~/4peg-pleno-x&fsw-bbbp/bin.

NS

1.2 Building baseline view-based profile reference software

—

npacking a ZIP file is operating systeni’specific. Under POSIX compliant operating systemg
gommand line window and enter

~$ unzip jpeg-pleno-refsw=Bvbp.zip
This will extract the source-code into the jpeg-p1m-4dpm directory.

To compile the software/please follow these steps:

~$ cd jpeg-plens=refsw-bvbp
~/jpeg-pleno~refsw-bvbp$ mkdir; cd build
~/jpeg-plendzrefsw-bvbp/build$ cmake ..
~/jpeg-preno-refsw-bvbp/build$ make -j
fter performing the above commands, the build can be verified via the following command:

jarS

~/3yped-pleno-refsw-bvbp/build$ make test
The built binaries will be stored in ~/jpeg-pleno-refsw-bvbp/build/bin.

, open a

, open a

© ISO/IEC 2022 - All rights reserved
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B.1 G

This An
availabl
instruct

has the following structure:

|— Jjpl-
[— jpl-
|— test

The mai
Jjpl-enc
jpl-dec

The exe
with pu

The utilis directory contains six useful tools. These tools are not required for the encoding an

decodin

compute

light field and generate a bri€f peport.

compute
convert
convert
lenslet
lightfi

The usa

B2 U

Annex B
(informative)

Baseline block-based profile usage GUI

bneral

J

hex describes the usage of the software contained in the file "jpeg-pleno-refsw-bbhp.zig’
b at https://standards.iso.org/iso-iec/21794/-4/ed-1/en/ and prepared and compiled’with thie
jons given in Annex A. After the building steps, the bin directory is created. The bin directorjy

Hecoder-bin
bncoder-bin

B

© tests

=}

Ccompute lightfield quality metrics
Compute psnr

Convert pgx to ppm
Convert ppm to pgx
lenslet 13x13 shifter

lightfield coordinate shift

h executable files are
bder-bin, Encoder used to compress light fields\into JPL files.
bder-bin, Decoder used to decompress JPIxfiles into light fields.

utable files in tests directory have the'suffix testsand correspond to the unit tests generatefd
'poses of building validation.

oW

b processes but convenient forthese tasks. The utils files are

| lightfield quality nletirics, Compute several quality metrics for all views of an assessef

| psnr, Compute the'PSNR for a single PPM image.
[ pgx_to_ppmyConvert a single image from PGX to PPM format.
| ppm_ e péx, Convert a single image from PPM to PGX format.

| 13x13 shifter, Adjust dark views at corners of Lenslet datasets.

eld coordinate shift, Batch filename rename of light field views.

ge instructions for these tools can be seen by calling any util app with parameter --help.

sing the encoder for baseline block-based profile

The encoder requires one light field input. The input light field is represented as a directory containing a
set of sub-directories, one for each colour component. The name of each colour directory is the numeric
index of the colour channel, starting at 0. Each of those sub-directories contains uncompressed images
in PGX format. These PGX images shall be named following the “xxx_yyy.pgx” format, where “xxx” and
“yyy” indicate the vertical and horizontal position of a given view in the light field. The light field shall
begin at position 000_000. Furthermore, a sequence of views in a given direction shall be contiguous,

6
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meaning that the distance among views of a direction shall be 1. For instance, a 2x2 views light field
with 2 colour components will have the following PGX files:

~/lightfield path/0/000 000.pgx
~/lightfield path/0/000_001.pgx
~/lightfield path/0/001 000.pgx
~/lightfield path/0/001 001.pgx
~/lightfield path/1/000 000.pgx
~/lightfield path/1/000 001.pgx
~/lightfield path/1/001 000.pgx
~/lightfield path/1/001 001.pgx

I'o encode a light field using the 4D transtorm mode the encoder binary shall be called as.Iq llows:

2

/Jjpeg-pleno-refsw$ ./bin/jpl-encoder-bin [OPTIONS]
he options for JPLM encoder are listed in Table B.1.

—

Table B.1 — Options for JPLM encoder

-h,--help | Prints the help message and exits.

-c,--config|Path to a configuration/ile/in JSON.

-ve,--verbose|Shows verbose output during execution. (Defaylt: false)

-time,--show-runtime-statistics| Shows the total‘elapsed time in seconds (wall time)
measured by fising std::chronos. Notice that the actual
execution time may be different. If UNIX, alsofincludes
user time\(ms) and max memory usage (kbyted). This is
the lash report that will be shown after the ejecution.
(Default: false)

-progress,--show-progress-bar| Ehables the display of a progress bar showing|the per-
centage of completion, run time and expected finishing
time. (Default: false)

-i,zinput|Input directory containing the plenoptic dqta to be
compressed (according to the JPEG Pleno Part).|For Part
2, light field, the input is a directory containing a set of
directories (one for each colour channel). Eagh one of
those directories contains a set of views in PGX format.

-0,--output|Output, i.e., the compressed JPEG Pleno bitstrepm (file-
name.jpl).

-xmlcat,--insert-xml-catalog|Inserts a XML box with catalogue in the generated JPL
file. (Default: false)

-p,--part|The JPEG Pleno part. Mandatory. Available optjons are:
LightField (2).

—

he options forJPLM encoder related to ISO/IEC 21794-2 (i.e., light field) are listed in Table B.2{

Table B.2 — Options for light field encoding

-v,--view_height|Single-view height dimension. Mandatory.

H tdd=] fal 1 H PR R P H DA A
“U,”TVICVV_WIULlIl Olllle'VlCVV VWIULIT UITIITITSTUIL. IVIdITUdtuUl _y.

-t,--number_of _rows|Number of light-field view rows. Mandatory.

-s,--number_of_columns|Number of light-field view columns. Mandatory.

-ecs,--enum-cs|Enumerated colour space to be used in the Colour Speci-
fication Box. Currently other methods are not supported.
Available values for EnumCS field: BiLevel (0), YCbCr_1
(1), YCbCr_2 (3), YCbCr_3 (4), PhotoYCC (9), CMY (11),
CMYK (12), YCCK (13), CIELab (14), BiLevel_2 (15), sRGB
(16), greyscale (17), sYCC (18), CIE]Jab (19), e_sRGB (20),
ROMM_RGB (21), YPbPr_1125_60 (22), YPbPr_1250_50
(23), and e_sYCC (24). (Default: YCbCr_2)

-nc,--number-of-colour-channels|Number of colour channels. (Default: 3)

© ISO/IEC 2022 - All rights reserved 7
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Table B.2

(continued)

-T,--type

Light-field codec type (mode). Available options are:
transform_mode (0), and prediction_mode (1). (Default:
transform_mode)

The options for JPLM encoder related to the 4D transform mode (4DTM) are listed in Table B.3.

Table B.3 — Options for the 4D transform mode (4DTM)

-TNIv,-firansform_size_maximuim_Inter_view_vercical

Maximum 4D transiorm size In Inter-view vertical direct
tion. (Default: 13)

-TMIh,--
trgnsform_size_maximum_inter_view_horizontal

Maximum 4D transform size in inter-view horizental
direction. (Default: 13)

-TMiv,--fransform_size_maximum_intra_view_vertical

Maximum 4D transform size in intra-viewyertical direct
tion. (Default: 64)

-TMih,--
trajnsform_size_maximum_intra_view_horizontal

Maximum 4D transform size in infra-view horizontall
direction. (Default: 64)

-Tmlv,-ttransform_size_minimum_inter_view_vertical

Minimum 4D transform size ifninter-view vertical direct
tion. (Default: 13)

-Tmlh,--

transform_size_minimum_inter_view_horizontal

Minimum 4D transform.size in inter-view horizontall
direction. (Default: 13J

-Tmiv,-{transform_size_minimum_intra_view_vertical

Minimum 4D transform size in intra-view vertical direcf
tion. (Default:4)

-Tmih,--
trgnsform_size_minimum_intra_view_horizontal

Minimum 4D.transform size in intra-view horizontall
direction®(Pefault: 4)

-B,--border_policy

Policytotreat border blocks, i.e., the blocks ranging outt
side the 4D limits of the light field. Available options arej:
padding (0), and truncate (1). (Default: truncate)

-1,--lambda

Lagrangian multiplier used in the RDO process of 41
Transform mode (floating pointvalue). (Default: 1000.0)

-errorest,--show-error-estimate

Shows error estimates computed during RDO. Althoug]l1
close to the real error figures, they are only estimates (d
notaccount for rounding errors in the inverse transform,
for instance). For proper error reports, please decod¢
the generated file and use the provided external tool.
(Default: false)

-pnt,--insert-codestream-pointer-set

Inserts a codestream pointer set marker segment befor¢
the first 4D block. This enables the encoder to know wher¢
each 4D block starts. (Default: false)

B.3 Using the decoder for baseline block-based profile

The decpdef, rfequires an encoded JPL file as input. To decode such JPL file, the reference software is

called ag follows:

~/jpeg-pleno-refsw$ ./bin/jpl-decoder-bin

[OPTIONS]

The options for the JPLM decoder are listed in Table B.4.

Table B.4 — Options for JPLM decoder

-h,--help

Print a help message and exits.

-c,--config|Path to a configuration file in JSON.
-i,--input|Input, i.e., a JPEG Pleno bitstream file (filename.jpl) to be decoded.
-0,--output|Output directory containing the decoded plenoptic data.

-ve,--verbose

Shows verbose output during execution. (Default: false)

© ISO/IEC 2022 - All rights reserved



https://standardsiso.com/api/?name=8f65a246543e11b161045bd8bbf539e7

ISO/IEC 21794-4:2022(E)

Table B.4 (continued)

-time,--show-runtime-statistics

Shows the total elapsed time in seconds (wall time) measured by using
std::chronos. Notice that the actual execution time may be different. If
UNIX, also includes user time (ms) and max memory usage (kbytes). This
isthelastreport that will be shown after the execution. (Default: false)

-progress,--show-progress-bar

Enables the display of a progress bar showing the percentage of com-
pletion, run time and expected finishing time. (Default: false)

-showcat,--show-xml-catalog

Shows the XML box with catalogue of the input JPL file (if present).
(Default: false)

—

To decode the generated JPL file:

--input ${OUTPUT_ JPL FILE}
—--output ${OUTPUT PGX-RATH}

[@N—|

3 O

kdir <pA\S{OUTPUT_PPM_PATH}

~-input ${INPUT PPM PATH}

B.4 Basic encoding and decoding example

0 encode a light field using the 4D Transform mode:

INPUT PGX PATH="/home/RAW/I01 Bikes shifted PGX/"
QUTPUT JPL FILE=/home/RAW/I01 Bikes.jpl

~/jpeg-pleno-refsw$ ./bin/jpl-encoder-bin --show-progress-bar
--part 2 --type transform mode

-—enum-cs YCbCr 2 -nc 3 -t 13 -s 13 -v 434 -u 625
--border policy truncate --lambda 10000

--transform size maximum inter view vertical 13
--transform size maximum inter view horizontal 13
--transform size maximum intra view vertical 31
--transform size maximum intra view horizontal/3%
--transform size minimum inter view verticall3
--transform size minimum inter view horizontal 13
--transform size minimum intra view vertical 4
--transform size minimum intra view hordizé6ntal 4
--input S${INPUT PGX PATH} --output ${QUTPUT JPL FILE}

JQUTPUT PGX PATH="/home/RAW/DECODED-I0O1 Bikes shifted PGX/"

~/jpeg-pleno-refsw$ ./bin/jplidecoder-bin --show-progress-bar

B.5 Complete example with tools usage

INPUT PPM PARH=/home/RAW/I01 Bikes/
UTPUT_PPM\ PATH=/home/RAW/I01 Bikes shifted PPM/

~/ }bég-pleno-refsw$ ./bin/utils/lenslet 13x13 shifter \

PP P S

~

ransform the 101\Bikes lenslet dataset from JPEG Pleno database into a valid format by taking the
entral 13x13 views and adjusting the darker corner views:

\

-—output ${OUTPUT_ PPM PATH}
--direction encoder

\

Convert the transformed PPM views into PGX format to be used as input in the encoder:

INPUT PPM PATH=/home/RAW/I01 Bikes

shifted PPM/

OUTPUT PGX PATH=/home/RAW/I01 Bikes shifted PGX/

mkdir -p ${OUTPUT PGX PATH}

for input view in ${INPUT PPM PATH}/*.ppm;

do

~/jpeg-pleno-refsw$ ./bin/utils/convert ppm to pgx \
--input S${input view} --output ${OUTPUT_ PGX PATH};

done

Compress the light field using the PGX views as input:
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INPUT PGX PATH=/home/RAW/I01 Bikes shifted PGX/
OUTPUT JPL_FILE=./I0l Bikes.jpl

~/jpeg-pleno-refsw$ ./bin/jpl-encoder-bin \
--show-progress-bar \
--part 2 --type transform mode --show-runtime-statistics \
--—enum-cs YCbCr 2 -nc 3 -t 13 -s 13 -v 434 -u 625 \
--border policy truncate --lambda 10000 \
--transform size maximum inter view vertical 13 \
--transform size maximum inter view horizontal 13 \
-—-transform size maximum intra view vertical 31 \

——transform size 03 imum intra x1@w _horizontal 31

——transform size minimum inter _view “vertical 13

——transform_s1ze_mlnlmum_lnter_v1ew_horlzontal 13

--transform size minimum intra view vertical 4

--transform size minimum intra view horizontal 4

-—ipput ${INPUT_PGX_PATH} —--output ${OUTPUT_JPL_FILE}
To decodle the generated JPL file:

~

INPUT_JPL FILE=./I01 Bikes.jpl
OUTPUT_PECODED_PGX_PATH=/home/RAW/DECODED I01 Bikes_shifted PGX/
mkdir -p ${OUTPUT DECODED PGX PATH}

~/jpeg-pleno-refsw$ ./bin/jpl-decoder-bin --show-progress-bar \
--show-runtime-statistics \
-—-ihput ${INPUT JPL FILE} \
--opitput ${OUTPUT DECODED PGX PATH}

Get the teport on quality assessment of the decoded light field:

PRISTINE PGX PATH=/home/RAW/I01 Bikes shifted PGX/
DECODED| PGX_PATH=/home/RAW/DECODED T01 Bikes shifted PGXY

~/jpeg-pleno-refsw$ ./bin/utils/compute lightfield.Quality metrics \
——iiput baseline ${PRISTINE PGX PATH} \
--ihput test ${DECODED PGX PATH} \
-t L3 -s 13 --show-report- all

Convert|decoded PGX views back to original PPM format:

INPUT DECODED PGX_ PATH=/home/RAW/DECODED.I01 Bikes shifted PGX/
OUTPUT PECODED PPM PATH=/home/RAW/DEGGEED I01 Bikes shifted PPM/
mkdir -p ${OUTPUT DECODED PPM PATH}

for i ip ${INPUT_DECODED PGX PATIH}/0/*.pgx;

do
vief filename=$ (basename ${1})
viep="S{view filenameyrpgx}";
~/jpeg-pleno-refsws (s/oin/utils/convert pgx to ppm \
-—input ${INPUT BECODED PGX PATH} \
-—output ${OUTPUT DECODED PPM PATH}/S${view}.ppm
done

Computg¢ PSNR of each decoded PPM format in RGB colour space:

PRISTINE SHIFERD PPM PATH=/home/RAW/I0l Bikes shifted PPM/
DECODED| SHFFPED PPM PATH=/home/RAW/DECODED I01 Bikes shifted PPM/

for i ip ${PRISTINE_SHIFTED_PPM_PATH}/*.ppm;

do
view=$ (basename ${i})
~/jpeg-pleno-refsw$ ./bin/utils/compute psnr \
--input ${PRISTINE SHIFTED PPM PATH}/${Vlew} \
—-—output ${DECODED SHIFTED PPM PATH}/${Vlew} \
-—color space RGB
done
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Annex C
(informative)

Baseline view-based profile usage guide

(.1 General

—

his Annex describes the usage of the software contained in the file "jpeg-pleno-refsw-b
hvailable at https://standards.iso.org/iso-iec/21794/-4/ed-1/en/) and prepared and‘ compi
he instructions given in Annex A.

o

The main executable files are:
jr;l—bvbp—encoder, Encoder used to compress light fields into JPL files.

1-bvbp-decoder, Decoder used to decompress JPL files into light fields.

Y

.2 Using the encoder for baseline view-based profile

022(E)

vbp.zip”
ed with

The encoder requires one light field input. The input lightfield is represented as a directory coptaining
a set of uncompressed images in ppm format. These ppniimages shall be named following the “Xxx_yyy.
dpm” format, where “xxx” and “yyy” indicate the vertical and horizontal position of a given vigw in the
light field. The 4D Prediction mode tools for sample-based warping, merging and prediction| require
disparity information of the input light field. The input disparity information is represente¢l as one
yncompressed image in pgm format (e.g. xxxyy.pgm), where “xxx” and “yyy” indicate the vertical and
Horizontal position of the view corresponding to the disparity information.
To encode a light field using the 4D prediction mode the encoder binary shall be called as follows:
JPL Reference Software Baseline View Based Profile (4DPM) Encoder
Usage: ./jpl-bvbp-encoder J[OBTIONS]
The options for the 4DPM.éncoder are listed in Table C.1.
Table C.1 — Options for the 4DPM encoder
Parameter Description
~h, Print this help message and exit
*-help
-i, Input directory containing a set of uncompressed light-field images
—-input (xxx_yyy.ppm).
-0, Output directory containing temporary light-field data and the compressed
bitstream.
--output
-c,--config TEXT REQUIRED Path to JPEG Pleno Baseline View Based Profile config file
-s,--codestream Output codestream (default output.jpl)
X, Enable(default)/0=Disable removal of the JPEG 2000 main header and move it in
. the common codestream element)
-disablecommoncodestream
T, Enable reversible transform (lossless)
--reversible
11
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