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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
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Introduction

This document is part of a series of standards for a system known as JPEG Pleno. This document defines
the JPEG Pleno framework. 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 collection of points with
position and attribute information, or a complex wavefront. The plenoptic function describes the
radiance in time and in space obtained by positioning a pinhole camera at every viewpoint in 3D spatial
coordinates, every viewing angle and every wavelength, resulting in a 7D function.

JPEG
level,
prote

Pleno specifies tools for coding these modalities while providing advanced functional
such as support for data and metadata manipulation, editing, random access-and
ction of privacy and ownership rights.
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Information technology — Plenoptic image coding system
(JPEG Pleno) —

Part 1:
Framework

1 Scope

This locument specifies the plenopticimage coding system framework architectune and its instantiation
via a generic file format for storage of plenoptic modalities as well as associatedunetadata flescriptors.

2 ormative references

The following documents are referred to in the text in such a way‘that some or all of fheir content
consfitutes requirements of this document. For dated references) 'only the edition cited|applies. For
undafed references, the latest edition of the referenced document (including any amendments) applies.

ISO/IEC 646, Information technology — ISO 7-bit coded character set for information interchqnge

ISO/IEC 15444-1:2019, Information technology — JPEG 2000 image coding system — [Part 1: Core
codinjg system

[SO/IEC 15444-2:2004, Information technology & JPEG 2000 image coding system — Part 2:| Extensions

ISO/IEC 21794-2:—,DInformation technolagy — Plenoptic image coding system (JPEG Plenp) — Part 2:
Lightl{field coding

3 Terms and definitions
For the purposes of this document the following terms and definitions apply.

ISO apd [EC maintain texminological databases for use in standardization at the following addresses:

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

]

LC Electropedia: available at http://www.electropedia.org/

3.1
big-endian
byte ordering for which the most signiticant byte and least signiticant byte are sequentially ordered
from lower memory address to higher memory address, respectively

3.2
box
structured collection of data describing the image or the image decoding process

3.3
box content
data wrapped within the box structure

1) Under preparation. Stage at time of publication: ISO/IEC DIS 21794-2:2019.

© ISO/IEC 2020 - All rights reserved 1


https://www.iso.org/obp
http://www.electropedia.org/
https://iecnorm.com/api/?name=9ebe7c618721e6eed45fa3f2355d91c4

ISO/IEC 21

3.4
box type

794-1:2020(E)

kind of information stored within the box

3.5
coder
embodiment

3.6
codestream

of a coding process

coded data representation that includes all necessary data to allow a (full or approximate)

reconstructi

3.7

coding prml

encoding pr

3.8

nofthe camp]o values ofa r‘igifn] mage
o

ess
cess, decoding process, or both

complex wavefront

wavefront represented with a complex representation, which can be, for example, real-imagina

amplitude-phase

3.9

component
two-dimens
red, green o1

3.10
decoder
embodiment

3.11
decoding p1
process that

3.12
encoder
embodiment

3.13
encoding pr1
process that|

3.14
hologram

onal array of samples having the same designation imthe output or display device
blue

of a decoding process

ocess
takes as its input a codestream and outputs a continuous-tone image

of an encoding process

ocess
takes as itsifiput a continuous-tone image and outputs a codestream

sampled repfesentation of the plenoptic function in the form of a complex wavefront

3.15

holographic display

three-dimen

3.16
light field

sional display that renders a complex optical wavefront

ry or

sampled representation of the plenoptic function in the form of a vector function that represents the
radiance of a discretized set of light rays

3.17

light field data
recorded light field

© ISO/IEC 2020 - All rights reserved
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3.18

plenoptic function

radiance in time and in space obtained by positioning a pinhole camera at every viewpoint in 3D spatial
coordinates, every viewing angle and every wavelength, resulting in a 7D function

3.19
plenoptic data
sampled representation of the plenoptic function

Note 1 to entry: Example plenoptic functions are light field, point cloud and holographic representation.

3.20

plentptic object

plen¢ptic element

plendptic data representing a part of the scene described by the plenoptic function

3.21
poing cloud
samplled representation of the plenoptic function in the form of collection “of points with [position and
attribute information

3.22
superbox
box that carries other boxes as payload data

3.23
wavdfront
locus|of spatial points that share the same phase of the light wave

4 Abbreviated terms

3D three dimensional

CGH computer-generated holography
IPR intellectual property rights

JPEG Joint Photographic Experts Group
JPL Jpeg PLeno(file format

UUID| Universally Unique IDentifier

XML eXtensible Markup Language

5 Conventions

5.1 Conformance language

The keyword "reserved" indicates a provision that is not specified at this time, shall not be used, and
may be specified in the future. The keyword "forbidden" indicates "reserved" and in addition indicates
that the provision will never be specified in the future.

5.2 Naming conventions for numerical values

Integer numbers are expressed as bit patterns, hexadecimal values or decimal numbers. Bit patterns
and hexadecimal values have both a numerical value and an associated particular length in bits.

© ISO/IEC 2020 - All rights reserved 3
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Hexadecimal notation, indicated by prefixing the hexadecimal number by "0x", is used instead of binary
notation to denote a bit pattern having a length that is an integer multiple of 4. For example, 0x41
represents an eight-bit pattern having only its second most significant bit and its least significant bit
equal to 1. An octal notation is indicated by prefixing the octal value “\”, this notation is used instead
of binary notation to denote a bit pattern having a length that is an integer multiple of 3. Numerical
values that are specified under a "Code" heading in tables that are referred to as "code tables" are bit
pattern values (specified as a string of digits equal to 0 or 1 in which the left-most bit is considered the
most-significant bit). Other numerical values not prefixed by "0x" are decimal values. When used in
expressions, a hexadecimal value is interpreted as having a value equal to the value of the corresponding
bit pattern evaluated as a binary representation of an unsigned integer (i.e., as the value of the number
formed by prefixing the bit pattern with a sign bit equal to 0 and interpreting the result as a two's
complementfrepresentation of an integer value). For example, the hexadecimal value OXF is equivalent
to the 4-bit pattern '1111" and is interpreted in expressions as being equal to the decimal number|[15.

6 Framework definition

The plenoptjc image coding system (JPEG Pleno) specifies a framework that facilitates the capture,
representation and exchange of point cloud, light field and holographic imaging modalities. These
imaging modalities are light representations of the plenoptic functionlll, regardless of which modlality
was used to fapture or create parts of the entire content:

— Point clouds are a set of data points representing the plenoptic)function in a given, often 3D,
coordingte system with associated attributes;

— Light fields are a sampled representation of the plenoptie‘function by capturing it by eithfer an
array of|cameras (resulting in wide baseline light fielddata) or by a single light field camera that
uses mi¢rolenses to sample individual rays of light that contribute to the final image (resultjng in
narrow paseline light field data);

— Hologrgms are a sampled interferometric représentation of the plenoptic function that is based on
a wave-based light propagation model.

This framewyork supports conversations between different modalities throughout an end-tp-end
processing dhain. This document defines file format and codestream syntax for plenoptic moda3lities
while providing advanced functionalities at system level. It also supports data and methdata
manipulatiop, editing, random access and interaction, protection of privacy and ownership.

Generic file format JPEG Pleno Light Field box
JPEG.Rleno Part 1: JPEG Pleno Part 2: JPEG Pleno light field
FrameWOrk L|ght Fleld Codlng codestream Syntax
ISO/IEC 21794-1 ISO/IEC 21794-2
JPEG Pleno Part 3: JPEG Pleno Part 4:
Conformance Testing Reference Software
ISO/IEC 21794-3 ISO/IEC 21794-4
Conformance testing procedures Reference software
and test streams implementing Part 1 and Part 2

Figure 1 — JPEG Pleno framework

4 © ISO/IEC 2020 - All rights reserved
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The ISO/IEC 21794 series consists of the following Parts (Figure 1).
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— This document outlines the overall JPEG Pleno framework and specifies the generic JPEG Pleno

file format.

— ISO/IEC 21794-2 specifies the file format and codestream syntax for coded light fields.

Moreover, it

specifies output of JPEG Pleno light field encoders and provides documentation on the encoding and

decoding procedures.
— ISO/IEC 21794-32) specifies conformance testing protocols.

— ISO/IEC 21794-42) specifies reference software.

7 Hile format architecture

This flocument shares common definitions for the structure of files (a sequence of objects,
here,land atoms in other similar file formats), and a common definition of the general sty
objedt (the size and type).

The gpecification of the file format in Annex A is built upon the stfucture of ISO/IEC
ISO/IEC 15444-2 file formats.

ese specifications require that readers ignore objects thatare unrecognizable to ther

ocument shall take precedence over those on which)it is based, in any case whe
diffetences or conflicts; however, no such conflicts are known to exist.

For better readability and understanding the syntax description for the different file form4
the same way as in the base formats.

rganization of the document

Annex A specifies the JPEG Pleno box=based file format, which includes definitions of bd
light ffield, point cloud and holographic data. Every JPEG Pleno file shall conform to the ¢
format syntax.

B specifies the JPEG Pleno reference grid system, a coordinate system that allows fo
plendptic modalities in_aglobal reference grid system, while using a local coordinate
plendptic element to facilitate efficient local addressing.

Annek C provides an example of how plenoptic objects can be signalled using the JPEG Plenc

called boxes
ucture of an

|5444-1 and

.

re there are

hts is done in

xes to carry
pecified file

I positioning
system per

framework.

2) Under preparation.
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Annex A
(normative)

JPEG Pleno file format (JPL)

A.1 General

This annex defines a still image file format that applications may choose to wrap a codestreaml
on a JPEG Pl¢gno encoded image. This document is based on the same syntax as the box-based'filé fg

for JPEG 20
This annex:

specifie

specifie
the imag

specifie
informa

specifie
in files g

A.2 Speci

A.2.1 Gen

0 in ISO/IEC 15444-1:2019, Annex I or ISO/IEC 15444-2:2004, Annex M.

5 a binary container (file) for both light field and metadata;

5 a mechanism to indicate light field properties, such as the tdné“scale or colour sp:
l'e;

p

5 a mechanism by which readers may recognize the existencé of intellectual property 1
Lion in the file;

b a2 mechanism by which metadata (including vendor-specific information) can be inc
pecified by this document.

fication of the JPL file format

eral

The JPL file format provides a foundation fer-storing application specific data (metadata) in assoc

with a JPEG
applications
useful to de
codestream

Conceptually
of informati
information
of boxes; thé
within a box

Pleno codestream, such as information which is required to display the light field. As
require a similar set ofinformation to be associated with the coded light field datg
ine the format of that sét of data along with the definition of the coding technolog
Syntax.

b, the JPL file format encapsulates the JPEG Pleno codestream along with other core j
bn about that\codestream. The building-block of the JPL file format is called a "bo>
containedwvithin the JPL file is encapsulated in boxes. This document defines several

definitien of each specific box type defines the kinds of information that may be
of thattype. Some boxes will be defined to contain other boxes.

based
rmat

hce of

ights

uded

ation
many
, it is
y and

ieces
", All

Lypes
found

A.2.2 File

demntification

JPL files can be identified using several mechanisms. When stored in traditional computer file systems,
JPL files should be given the file extension ".jpl" (readers should allow mixed case for the alphabetic

characters).

A.2.3 File

organization

A JPL file represents a collection of boxes. Some of those boxes are independent, and some of those
boxes contain other boxes, denoted here as "superboxes". The binary structure of a file is a contiguous
sequence of boxes. The start of the first box shall be the first byte of the file, and the last byte of the last
box shall be the last byte of the file.

The binary s

tructure of a box is identical to ISO/IEC 15444-1 and defined in Annex A.3.

© ISO/IEC 2020 - All rights re

served
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The conceptual structure of a JPL file is shown in Figure A.1. Boxes with dashed borders are optional in
conforming JPL files. However, an optional box may define mandatory boxes within that optional box.
In that case, if the optional box exists, those mandatory boxes within the optional box shall exist. If the
optional box does not exist, then the mandatory boxes within those boxes shall also not exist.

Figure A.1 specifies only the containment relationship between the boxes in the file.
The order of the boxes is not completely arbitrary and shall conform to the following rules:

— The JPEG Pleno Signature box shall be the first box in a JPL file and the File Type box (defined in
ISO/IEC 15444-1) shall immediately follow the JPEG Pleno Signature box.

he JPEG Pleno Thumbnail box shall be signalled before the JPEG Pleno Light Field, JPEG: Pleno Point
loud, and JPEG Pleno Hologram superboxes.

JPL file can contain an optional XML box signalling catalog information (see A.5.8).|An XML box
ntaining catalogue information should be signalled after the File Type box and before the first
sjuperbox containing plenoptic data.

he JPEG Pleno Light Field, JPEG Pleno Point Cloud, and JPEG Pleno Hologram superboxes signalling
lenoptic data, shall be signalled as one monolithic block with no preferred ordering, And no other
oxes shall be signalled in between.

The fjle in Figure A.1 is a strict sequence of boxes. Other boxes.faay be found between the bloxes defined
in this document, except the JPEG Pleno Light Field, JPEG Pleno Point Cloud, and JPEG Plefio Hologram
superboxes. However, all information contained within’ a JPL file shall be in the box fprmat; byte-
streams not in the box format shall not be found in the{ile.

A JPL{file may also contain an IPR box and one or more XML, UUID and UUID Info boxes. If gresent these
boxeg shall be as defined in ISO/IEC 15444-1.

© ISO/IEC 2020 - All rights reserved 7
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JPL File
JPEG Pleno Signature box (A.5.1)
File Type box (A.5.2)

JPEG Pleno Thumbnail box (superbox) (A.5.3)

Image Header box (A.5.4)

' Bits Per Component box

- Colour Specification box

- Channel Definition box

Contiguous Codestream box

UUID boxes

,,,,,,,,,,,,,,

UUID Infa'boxes (superbox)
UUID List box
Data Entry URL box

Figure A.1 — Conceptual structure of a JPL file

A.2.4 Methdata

One important aspect of the JPL file format is the ability to add metadata to a JPL file. Some of the boxes
provide a set of tools by which applications can add vendor-specific information to the JPL file format,
like the XML box. These boxes are optional in conforming files and may be ignored by conforming
readers.

A.2.5 Conformance with the file format

All conforming files shall contain all boxes required by this document, and those boxes shall be as
defined in this document. Also, all conforming readers shall correctly interpret all required boxes
defined in this document and thus shall correctly interpret all conforming files.

Because all information is encapsulated in boxes, and all boxes have types, the format provides a
simple mechanism for a reader to extract relevant information, while ignoring any box that contains

8 © ISO/IEC 2020 - All rights reserved
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information that is not understood by that particular reader. In this way, new boxes can be created,
either through this document or other International Standards or private implementation. Also, any
new box added to a JPL file shall not change the visual appearance of the image.

A.3 Concept of boxes

A.3.1 Key to graphical descriptions

Each box is described in terms of its function, usage and length. The function describes the information
contained in the box. The usage describes the logical location and frequency of this box in the file.

Thes¢ descriptions are followed by a figure that shows the order and relationship of theg parameters
in th¢ box. Figure A.2 provides an example. A rectangle is used to indicate the parameters in the box.
The Width of the rectangle is proportional to the number of bytes in the parameter.’ A-shaded rectangle
(diagpnal stripes) indicates that the parameter is of varying size. Two parameters with [superscripts
and g grey area between them indicate a run of several of these parameters, A.sequence of two groups
of myltiple parameters with superscripts separated by a grey area indigates a run of that group of
paraineters (one set of each parameter in the group, followed by the next set of each parameter in the
group). Optional parameters or boxes will be shown with a dashed rectangle.

81 Run of N parameters Optional

R

bit parameter ~ 32-bit parameter parameter

|

"
Y

-1

C| D E R G A H S H M L
16-bit parameter Variable size Run of M sets of
parameter parameters
Figure A.2 —\Example of a box description figure
The flgure is followed by a list.that describes the meaning of each parameter in the box. If parameters
are repeated, the length andmature of the run of parameters is defined. As an example, ih Figure A.2,
paramneters C, D, E and F are 8-, 16-, 32-bit and variable length respectively. The notation G® and GN-1

impli
from
HM—l

found

After

bs that there are Nedifferent parameters, Gi, in a row. The parameters pairs Hi and Ji,
0 to M-1, specify‘that the box will contain HO, followed by ]9, followed by H! and J3, d
and JM-1 (M instances of each parameter in total). Finally, the field L is optional and
in this box:

the listis a table that either describes the allowed parameter values or provides 1

where i goes
ontinuing to
| may not be

eferences to

other tablesthat describe these values.

havacmauv carvru nthoarhaovac ac navland data Coich havac avra danatad nc cninmarhavac
DoKX C O Ty tor T Ottt o OX T O oo poay Tt Uotor Ot o oA T o r Ot ottt oo O p t o UX T O

Somé The payload

size of a superbox is given by the sum of the box lengths of all the boxes it contains.

In addition, in a figure describing the contents of a superbox, an ellipsis (...) will be used to indicate that
the contents of the file between two boxes are not specifically defined. Any box (or sequence of boxes),
unless otherwise specified by the definition of that box, may be found in place of the ellipsis.

For example, the superbox shown in Figure A.3 must contain an AA box and a BB box, and the BB box
must follow the AA box. However, there may be other boxes found between boxes AA and BB. Dealing
with unknown boxes is discussed in A.6.

© ISO/IEC 2020 - All rights reserved


https://iecnorm.com/api/?name=9ebe7c618721e6eed45fa3f2355d91c4

ISO/IEC 21794-1:2020(E)

7

7%

W

/BB

Figure A.3 — Example of the superbox description figures

A.3.2 Box definition

Physically, each object in the file is encapsulated within a binary structure called a box. That binary
structure is shown in Figure A.4 and Table A.1.

LBox

TBox

XLBox

DBox

- [ /4

|
LBox TBox

Figure A.4 — Organization of a box

Box length. This field specifies the length of the box in multiplesrof bytes, stored as a
L-byte big-endian unsigned integer. This value includes all of the'fields of the box, incl
ng the length and type. If the value of this field is 1, then the XL.LBox field shall exist ar
he value of that field shall be the actual length of the box:Ifthe value of this field is 0
he length of the box was not known when the LBox field'was written. In this case, thi
contains all bytes up to the end of the file. If a box oflength 0 is contained within anot

box is the last box in the file. The values 2-7 are.reserved for future use by ISO/IEC.

Box type. This field specifies the type of information found in the DBox field. The valu
his field is encoded as a 4-byte big-endian unsigned integer. However, boxes are gene
hlly referred to by an ISO/IEC 646 character string translation of the integer value. Fo
11 box types defined within this dogument, box types will be indicated as both charac

er string translation of the bpxtype as “\040”. All values of TBox not defined within t
Hocument are reserved for. future use by ISO/IEC.

Box extended length. This field specifies the actual length of the box if the value of the
.Box field is 1. Thisfield is stored as an 8-byte big-endian unsigned integer. The value
ncludes all of the\fields of the box, including the LBox, TBox and XLBox fields.

Box contents:This field contains the actual information contained within this box. Th
format ofthe box contents depends on the box type and will be defined individually fc
pach type”While variable length fields can be held with DBox, the length of DBox shal
in jnteger multiple of octets. Bit-padding shall be provided to ensure this.

hox (its superbox), then the length of that superbex,shall also be 0. This means that thiis

ud-

d
then
s box
her

e of
[‘_
r
ter

btring and as 4-byte hexadecimal integers. Also, a space character is shown in the chafrac-

his

—

be

Table A.1 — Binary structure of a box

Field name Size (bits) Value
0,1, or
LBox 32 8 to (232- 1)
TBox 32 Variable
64 16 to (264-1); if LBox = 1
XLBox 0 Not applicable; if LBox # 1
DBox Variable Variable

For example, consider the illustration in Figure A.5 of a sequence of boxes, including one box that
contains other boxes:

10
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Box 0 Box 1 Box 2 Box 3 Box 4
LBOXO LBOXZ LBOX3 LBOX4
LBox;

Figure A.5 — Illustration of box lengths

-1:2020(E)

As shown in Figure A.5, the length of each box includes any boxes contained within
exampple, the length of Box 1 includes the length of Boxes 2 and 3, in addition to the LBox anfl TBox fields
for Bpx 1 itself. In this case, if the type of Box 1 was not understood by a reader, itwould not recognize

the ekistence of Boxes 2 and 3 because they would be completely skipped by jumping the

1 frogn the beginning of Box 1.

Tablg A.2 lists all boxes defined by this document.

A4
All ¢

Defined boxes

nforming readers shall correctly interpret all boxes-defined in this document an
correctly interpret all conforming files. Each of these bgxes conforms to the standard b
as defined in A.3.2. The value of the DBox field from Table A.1 (the contents of the box)

TablelA.2. Note that LBox, TBox and XLBox fields shalkKexist for each box in the file as defin

Table A.2— Defined boxes

at box. For

ngth of Box

d thus shall
px structure
n defined in
bd in A.3.2.

Box name Type Superbox | Required? Commentp
JPEG[Pleno Signature box pI\040’ This box uniquely identifies the
No Required |file as being part of the JPEG Pleno
(A5 (0x6A70 6CZ20) family of files.
This box specifies file fype, version
File Type box 'ftyp' and compatibility infofmation,
No Required |including specifying if this file is a
(A5.R) (0x6674 7970) conforming JPL file or {f it can be
read by a conforming JPL reader.
JPEG|Pleno Thumbrail o This box contains a nunber of
box jpth Yes Optional boxes that allow the signalling of a
(0x6A70 7468) P thumbnail image that jepresents
(A5.8) the carried plenoptic cpntent.
Imagp Header box ‘ihdr’ This box specifies the dize of the
8 . p
(A5 e e No Required  |image and other relatef fields.
DT ) (VAU JUO UT7 4]
JPEG Pleno Light Field P This box contains a series of boxes
box p Yes Optional | that contain the encoded light field,
(A.5.5) (0x6A70 6C66) P itg parargeterization and associat-
A.9.9 ed metadata.
JPEG Pleno Point Cloud o This box contains a series of boxes
box Jppc Yes Ootional | that contain the encoded point
p cloud, its parameterization and
(0x6A70 7063)
(A.5.6) associated metadata.
o This box contains a series of boxes
JPEG Pleno Hologram box jpho Yes Optional that contain the encoded hologram,
(A.5.7) (0x6A70 686F) P its parameterization and associat-
ed metadata.

© ISO/IEC 2020 - All rights reserved
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Defined boxes

A.5.1 JPEG Pleno Signature box

The JPEG Pleno Signature box identifies that the format of this file was defined by this document, as
well as providing a small amount of information which can help determine the validity of the rest of the
file. The JPEG Pleno Signature box shall be the first box in the file, and all files shall contain one and only

one JPEG Ple

no Signature box.

The type of the JPEG Pleno Signature box shall be jpl\040’ (0x6A70 6C20). The length of this box shall be
12 bytes. The contents of thls box shall be the 4 byte character string <CR><LF><OX87><LF> (OXODOA

8704). For fj

shall have t

The combin
common set
that alter ne
The third ch

A.5.2 File

The File Typ
defined by d
properly int
JPEG Pleno

other docum

All files shal
7970). The c

-vA'

e value: OXOOOO 000C 6A70 6C20 ODOA 870A

ition of the particular type and contents for this box enables an application o def
of file transmission errors. The CR-LF sequence in the contents catches bad file trar
line sequences. The final linefeed checks for the inverse of the CR-LF translation pro
hracter of the box contents has its high-bit set to catch bad file transfers\that clear bit

Type box

e box completely defines all of the contents of this file, as well as a separate list of rez
ther International Standards, with which this file is conipatible, and thus the file c
prpreted within the scope of that other document. This.box shall immediately follo
bignature box. This differentiates between the dodument which describes the file,
ents that interpret a subset of the file.

bntents of this box shall be as in Figure A.6 and formatted as in Table A.4.

NON\ ‘ ‘
,,,,,,,,, C‘, I?(i,,w”w CLN»]

BR MinV

Figure A.6 — Organization of the contents of a File Type box

contain one and only one File Type box. The type of the File Type box shall be 'ftyp' (0

which

ect a
1sfers
blem.
7.

\ders,
hn be
v the
from

6674

| is
ned

BR Brand. This field specifies the International Standard which defines this file. This fielg
specified by a four-byte string of ISO/IEC 646 characters. The value of this field is def
n Table A.3.
Table A.3 — Allowed Brand values
Value Meaning
{pI\040' 1SO/IEC 21794-1
other values Reserved for future use by ISO/IEC
12
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In addition, the Brand field shall be considered functionally equivalent to a major ver-

sion number.

NOTE A major version change (if there ever is one), representing an incompatible
the JPL file format, will define a different value for the Brand field.

change in

If the value of the Brand field is not 'jpl\040’, then a value of 'jpI\040' in the Compatibility

list indicates that a JPL reader can interpret the file in the manner intended by
of the file.

Minor version. The parameter is defined as a 4-byte big-endian unsigned integ

the creator

er. The

CLi

A.5.3

This
carri
be p
The ]
imag
embe

Holog
those

JPEG Pleno Thumbnail box (superbox)

hox contains a number of boxes that allow the signalling of a thumbnail image that re
bd plenoptic content. This'is an optional box. The type of the JPEG Pleno Thumbnail su
th’ (0x6A70 7468).

PEG Pleno Thuinbnail box (Figure A.7) can be embedded in the JPL file and contain

b of all

dded in every separate plenoptic object. Hence, individual JPEG Pleno Light Field, P
'ram bexes may contain a JPEG Pleno Thumbnail box as well proving a snapshot of tl
boxes:

] £arloao 2.1 L 11 1 Ll A | laall o 4+ -
vdIiutT Ul LIS TITIU S1IdIl UU ZTT U, TIUVWUVUL, 1T 0TAUCTT S5 Siiall CUIILITIUT LU lJCll oC dllu 11

file even if the value of this field is not zero.

Compatibility list. This field specifies a code representing ISO/IEC 217941, an
ard, or a profile of another standard, to which the file conforms. Thijs field is er
a four-byte string of ISO/IEC 646 characters. A file that conformsdethis docun
have at least one CL! field in the File Type box, and shall contain_the value 'jpl\(
of the CL! fields in the File Type box, and all conforming readérs shall properly
all files with 'jpl\040' in one of the CLi fields. Properly interprets means that th
should operate within the conformance bounds specifiedby the corresponding

Other values of the Compatibility list field are reserved for future use by ISO/I
The number of CL! fields is determined by the length of this box.

Table A.4 — Format of the contents of the File Type box

Field name Size'(bits) Value
BR 32 0to (232-1)
MinV 32 0
CLi 32 0to (232-1)

pleneptic content that is carried by the JPL, i.e. picturing the plenoptic scene, a

terpret this

bther stand-
coded as
hent shall
40'in one
interpret

e decoder

r standard.

s
EC
EC.

presents the
perbox shall

an overview
nd/or can be
int Cloud or
e content of

G ////Zf /7 S

ihdr /b e /colr fcolr™ ef/ / 27
75 4o i 400

Figure A.7 — Organization of the contents of a JPEG Pleno Thumbnail box

© ISO/IEC 2020 - All rights reserved

13


https://iecnorm.com/api/?name=9ebe7c618721e6eed45fa3f2355d91c4

ISO/IEC 21

794-1:2020(E)

il-
no
jca-

pCi-
ro-

rmat
r the

ihdr Image Header box. This box specifies the size of the image, used coding technique and
other related fields. This box shall be the first box in the JPEG Pleno Thumbnail box and is
specified in A.5.4.
bpcc Bits Per Component box. This box specifies the bit depth of the components in the file in
cases where the bit depth is not constant across all components. Its structure is specified
in 15444-1.
colri Colour Specification boxes. These boxes specify the colour space of the decoded image.
Their structures are specified in ISO/IEC 15444-2. There shall be at least one Colour Speci-
fication box within the JPEG Pleno Thumbnail box. The use of multiple Colour Specification
boxes provides the ability tor a decoder to be given multiple optimization or compatib
ty options for colour processing. These boxes may be found anywhere in the JPEG Ple
humbnail box provided that they come after the Image Header box. All Colour-Specif
ion boxes shall be contiguous within the JPEG Pleno Thumbnail box.
cdef Channel Definition box. This box defines the channels in the image. Its strlicture is sp
ied in ISO/IEC 15444-1. This box may be found anywhere in the JPL Thumbnail box p
vided that it comes after the Image Header box.
jpc2 [his box contains an image codestream. Its structure is specified’in ISO/IEC 15444-1,
A.5.4 Imapge Header box
The format and structure of the Image Header box is identical to that defined in the JPX file fg
(ISO/IEC 15444-2). The definition in ISO/IEC 15444-2 contajns also the table of potential values f
coder type (.
The type of the Image Header box shall be ‘ihdr’ (0x6968'6472).

A.5.5 JPEG Pleno Light Field box (superbox)

The JPEG Plg
configuratio
Field superb

The content

no Light Field superbox contains-boxes that message the light field parameters, enc
I, the encoded light field datatand associated metadata. The type of the JPEG Pleno
px shall be 'jplf' (0x6A70 6G66).

pf this box shall be as specified in ISO/IEC 21794-2:—3), Annex A.

A.5.6 JPEG Pleno Point Cloud box (superbox)

The JPEG Pl
configurati

no Point Cloudhsuperbox contains boxes that message the point cloud parameters, enc
, the encéded point cloud data and associated metadata. The type of the JPEG Pleno

0
Cloud superlrox shalkbe 'jppc' (0x6A70 7063).

bding
Light

bding
Point

A.5.7 ]PE(li Pleno Hologram box (superbox)

The JPEG Pleno Hologram superbox contains boxes that message the hologram parameters, encoding
configuration, the encoded hologram data and associated metadata. The type of the JPEG Pleno
Hologram superbox shall be 'jpho’ (0x6A70 686F).

A.5.8 XML box

A.5.8.1 Ge

neral

The format and structure of the XML box is identical to that defined in the JP2 file format
(ISO/IEC 15444-1). However, here a particular XML schema is defined that allows for signalling
catalogue information on the JPL file.

3)
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A.5.8.2 JPEG Pleno file catalogue

The schema elements of the JPL file contain information on the plenoptic modalities that are contained
in the JPEG Pleno file. The schema provides a basic catalogue of the contained modalities, i.e., Pleno
elements, their type, their descriptive level and offset position in the JPEG Pleno file. Their definition is
provided in Table A.5.

This optional XML box containing catalogue information should be signalled after the File Type box and
before the first superbox containing plenoptic data.

Table A.5 — Definition of JPEG Pleno schema descriptor elements

Schema elements Meaning Data type
jpeg-pleno-file Root element. complexType
pleno-elements Listing of all Pleno elements conl)plexType
embedded in the file.
pleno-element Pleno element. comiplexType
type Type of the pleno elemént “lightfield” |
(light field, hologram or “hol "
point cloud). ofogram
“pointcloud”
label Descriptivelabel. string
offset Offset in¢bytes of the starting 64 bit
position of the element’s box, ungigned
starting from the first element int¢ger
inthe sequence.

The fpllowing XSD schema describes the JPL file content:

<?xml version="1.0" encoding="utfs8"?>
<xs:schema xmlns:xs="http://ww&?w3.0rg/2001/XMLSchema">
<xs:element name="jpeg-pleno-file">
<xs:complexType>
<xs:element name="pleno-elements">
<xs:complexTypex
<xs:sequenge>
<xs:elemgnt name="pleno-element" maxOccurs="unbounded" minOcfurs="1">
<xs:complexType>
¥xs:sequence>
<xs:element name="type">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="lightfield"/>
<xs:enumeration value="hologram"/>
<xs:enumeration value="pointcloud"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="label" type="xs:string"/>
<xs:element name="offset" type="unsignedLong"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
<!-- Space reserved for additional elements -->
<xs:attribute name="version" type="xs:string" use="required"/>
</xs:complexType>
</xs:element>
</xs:schema>

The following example provides an XML schema of a JPL file that contains a light field and a point
cloud. The light field is labelled a 'light field element’ and the point cloud a 'point cloud element’.
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Their respective offsets in the file are 0, starting to count at the first plenoptic element in the JPL file,

and 2048.

<?xml version="1.0" encoding="utf-8"?>

<jpeg-pleno-file version="1.0">
<pleno-elements>
<pleno-element>

<type>lightfield</type>

<label>A light field element</label>

<offset>0</offset>

</pleno-element>
<pleno-element>

<type>pointcloud</type>

TaPcI>A POINTC CloUd Slement
<offset>2048</offset>

/pleno-element>

</lpleno-elements>
</jpeg-pleno-file>

A.6 Deali
A conformirlnlz

conforming reader finds a box that it does not understand, it shall skip and‘ignore that box.

g with unknown boxes

1abel

JPL file may contain boxes not known to applications based selely on this document. If a

16
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