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Foreword

ISO (the
Commis

International Organization for Standardization) and IEC (the International Electrotechnical
sion) 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 pa

tin the work

The pro
describe
the diffd
editoria

Attention is drawn to the possibility that some of the elements of this document may be the subjedt

of pater]
rights. I
Introdu
list of p4

For an

express
World T
iso/fore

cedures used to develop this document and those intended for its further maintenance| atie
d in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fdr
rent types of document should be noted. This document was drafted in accordancé.with thie
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

t rights. ISO and IEC shall not be held responsible for identifying any or all such patert
etails of any patent rights identified during the development of the document will be in thie
tion and/or on the ISO list of patent declarations received (see www.iso:0Tg/patents) or the IEC
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 to thie
rade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org|/
vord.html.
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fument was prepared by Joint Technical.@ommittee ISO/IEC JTC 1, Information technology,
mittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

b1l parts in the ISO/IEC 21794 series:¢an be found on the ISO website.
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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

I

diance in time and in space obtained by positioning a pinhole camera at every viewpointin 3

D spatial

(¢

[E—

oordinates, every viewing angle and every wavelength, resulting in a 7D function.

PEG Pleno specifies tools for coding these modalities while providing advanced functionality a

k system

bvel, such as support for data and metadata manipulation, editing, random accesshand int¢raction,

rotection of privacy and ownership rights.
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INTERNATIONAL STANDARD ISO/IEC 21794-1:2020(E)

Information technology — Plenoptic image coding system
(JPEG Pleno) —

Part 1:
Eramework

1 Scope

This document specifies the plenopticimage coding system framework architectur@and its instgntiation
ia a generic file format for storage of plenoptic modalities as well as associated metadata descfriptors.

<

2 Normative references

—

he following documents are referred to in the text in such a wayythat some or all of their] content
onstitutes requirements of this document. For dated references, only the edition cited applies. For
yUndated references, the latest edition of the referenced document (including any amendments)|applies.

Q

]

50/IEC 646, Information technology — ISO 7-bit coded chdrdcter set for information interchange

]

50/1EC 15444-1:2019, Information technology — JPEG 2000 image coding system — Part| 1: Core
oding system

Q

et

50/IEC 15444-2:2004, Information technology <= JPEG 2000 image coding system — Part 2: Extensions

et

5O/1EC 21794-2:—,YInformation technology — Plenoptic image coding system (JPEG Pleno) —+ Part 2:
ight field coding

I~

3 Terms and definitions

1

or the purposes of this document the following terms and definitions apply.

[P0 and IEC maintain terminological databases for use in standardization at the following addiesses:

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

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

N |

ig-endian
yteordering for which the most significant byte and least significant byte are sequentially [ordered
Foim lower memory address to higher memory address, respectively

sl oulleulldb]

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.
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3.4
box type
kind of information stored within the box

3.5
coder
embodiment of a coding process

3.6

codestream
coded data representation that includes all necessary data to allow a (full or approximatg)
reconstruction of the sample values of a digital image

3.7
coding process
encoding process, decoding process, or both

3.8

complex wavefront

wavefront represented with a complex representation, which can be, for example, real-imaginary d
amplitugle-phase

—

3.9
compornent
two-dimensional array of samples having the same designation.in the output or display device, e. g.
red, green or blue

<

3.10
decoder
embodiment of a decoding process

3.11
decoding process
process [that takes as its input a codestream and outputs a continuous-tone image

3.12
encodery
embodiment of an encoding process

3.13
encoding process
process [that takes as its inpiit a continuous-tone image and outputs a codestream

3.14
hologram
sampled representation of the plenoptic function in the form of a complex wavefront

3.15
holographic display
three-dimensional display that renders a complex optical wavefront

3.16

light field

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

2 © ISO/IEC 2020 - All rights reserved


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

ISO/IEC 21794-1:2020(E)

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.

.20

lenoptic object

lenoptic element

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

21

oint cloud
ampled representation of the plenoptic function in the form of collection.of points with posiftion and
attribute information

Vo ) o )

3.22
superbox
Hox that carries other boxes as payload data

3.23
yavefront
bcus of spatial points that share the same phase of thelight wave

_<

4 Abbreviated terms

3D three dimensional

(GH computer-generated holpgraphy
IPR intellectual propertyirights

JPEG Joint Photographic-Experts Group
JPL Jpeg PLenaofile’ format

YUID  Universally Unique IDentifier

AML 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 patterae - ; esentation-ofanunsighedinteger{ie e-of-thentn
by prefixing the bit pattern with a sign bit equal to 0 and

P atad o a-laiia o o o of o ad a o o o bar

interpreting the result as a tWwols

tation and exchange of point cloud, light field and holographic imaging modalities. These
modalities are light representations of the plenoptic functionll], regardless of which modality

— Point clouds are a set of data points representing the plenopti¢_function in a given, often 31,
coofdinate system with associated attributes;

— Light fields are a sampled representation of the plenoptic function by capturing it by either a
arrdy of cameras (resulting in wide baseline light field data) or by a single light field camera th3
use$ microlenses to sample individual rays of light that contribute to the final image (resulting i
nartow baseline light field data);

- =+ =

— Holpgrams are a sampled interferometric reptrésentation of the plenoptic function that is based op
a wave-based light propagation model.

This frgmework supports conversations between different modalities throughout an end-to-enfd
processing chain. This document defines file format and codestream syntax for plenoptic modalitig
while providing advanced functionalities at system level. It also supports data and metadat
manipulation, editing, random access\and interaction, protection of privacy and ownership.

[S 7]

Generic file format JPEG Pleno Light Field box
JPEG Pleno Part 1: JPEG Pleno Part 2: JPEG Pleno light field
FrameWOrk L|ght Fleld Codlng codestream Syntax
1SO/IEC 21794-1 ISO/IEC 21794-2
JPEG Pleno Part 3: JPEG Pleno Part 4:
ConformanceTestit ) ReferenceSeftware
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).

— 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.

' File format architecture

1

—]

his document shares common definitions for the structure of files (a sequence’of objects, call
Here, and atoms in other similar file formats), and a common definition of the general structy
bject (the size and type).

(@)

—

he specification of the file format in Annex A is built upon the structure of ISO/IEC 1544
50/1EC 15444-2 file formats.

N e

1l these specifications require that readers ignore objects that are unrecognizable to them.

—

his document shall take precedence over those on which)it is based, in any case where t
ifferences or conflicts; however, no such conflicts are known to exist.

Q.

Hor better readability and understanding the syntax description for the different file formats if
he same way as in the base formats.

—

on

b Organization of the document

nnex A specifies the JPEG Pleno box-based file format, which includes definitions of boxes
ght field, point cloud and holographic data. Every JPEG Pleno file shall conform to the spec
brmat syntax.

Lo W cwwill oY

nnex B specifies the JPEGPRleno reference grid system, a coordinate system that allows for pos
lenoptic modalities in (a ,global reference grid system, while using a local coordinate sys
lenoptic element to faeilitate efficient local addressing.

o e

nnex C providesah.€xample of how plenoptic objects can be signalled using the JPEG Pleno fra

bd boxes
re of an

4-1 and

lere are

done in

to carry
fied file

itioning
tem per

mework.

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 codestream based
on a JPE[: Pleno encoded image. This document is based on the same syntax as the box-based file forms
for JPEG{2000 in ISO/IEC 15444-1:2019, Annex [ or ISO/IEC 15444-2:2004, Annex M.

t

This anpex:
— spegifies a binary container (file) for both light field and metadata;

— spetifies a mechanism to indicate light field properties, such as the tone'scale or colour space of
the jmage;

— spetifies a mechanism by which readers may recognize the existénce of intellectual property right
information in the file;

[72)

— spetifies a mechanism by which metadata (including vender-specific information) can be included
in files specified by this document.

A.2 Specification of the JPL file format

A.2.1 (General

The JPL file format provides a foundation-for-storing application specific data (metadata) in associatioh
with a JPEG Pleno codestream, such as infermation which is required to display the light field. As manly
applicatjons require a similar set of information to be associated with the coded light field data, it is
useful tp define the format of that'set of data along with the definition of the coding technology and
codestr¢am syntax.

Conceptpally, the JPL file forpiat encapsulates the JPEG Pleno codestream along with other core pieces
of inforfnation about that,codestream. The building-block of the JPL file format is called a "box". All
informafion containedwithin the JPL file is encapsulated in boxes. This document defines several types
of boxed; the definition of each specific box type defines the kinds of information that may be found
within a box of that'type. Some boxes will be defined to contain other boxes.

A.2.2 Filéidentification

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

6 © ISO/IEC 2020 - All rights reserved
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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
I50/1EC 15444-1) shall immediately 1ollow the JFEG Fleno Signature box.

~+ The JPEG Pleno Thumbnail box shall be signalled before the JPEG Pleno Light Field, JPEG Pleno Point
Cloud, and JPEG Pleno Hologram superboxes.

1+ A]JPL file can contain an optional XML box signalling catalog information (see\A.5.8). An XML box
containing catalogue information should be signalled after the File Type box and before [the first
superbox containing plenoptic data.

—+ The JPEG Pleno Light Field, JPEG Pleno Point Cloud, and JPEG Pleno Helogram superboxes signalling
plenoptic data, shall be signalled as one monolithic block with nopreferred ordering, and ho other
boxes shall be signalled in between.

he file in Figure A.1 is a strict sequence of boxes. Other boxes miay be found between the boxeq defined
h this document, except the JPEG Pleno Light Field, JPEG Pleno Point Cloud, and JPEG Pleno Hplogram
uperboxes. However, all information contained within{a JPL file shall be in the box format; byte-
treams not in the box format shall not be found in the file.

W _n =

JPL file may also contain an IPR box and one or mete XML, UUID and UUID Info boxes. If presdant these
oxes shall be as defined in ISO/IEC 15444-1.

O s

© 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 Info boxes (superbox)
UUID List box
Data Entry URL box

Figure A.1 — Conceptual structure of a JPL file

A.2.4 pI‘/letadata

One implorfant aspect of the JPL file format is the ability to add metadata to a JPL file. Some of the boxéds
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

dontained in the box. The usage describes the logial location and frequency of this box in thef}le.

rmation

[hese descriptions are followed by a figure that shows the order and relationship of the’parjameters

the box.

[he width of the rectangle is proportional to the number of bytes in the parameter.|A’ shaded rgctangle
iagonal stripes) indicates that the parameter is of varying size. Two parameters with supérscripts

and a grey area between them indicate a run of several of these parameters.A sequence of tw
f multiple parameters with superscripts separated by a grey area indicates a run of that

(@)

Figure A.2 — Example of a box description figure

arameters C, D, E and F are'8-, 16-, 32-bit and variable length respectively. The notation G°

bund in this box.

ther tables that describe these values.

(@s)]

ome boxes may carry other boxes as payload data. Such boxes are denoted as superboxes. The
sfiZze-of a superbox is given by the sum of the box lengths of all the boxes it contains.

h groups
broup of

fdarameters (one set of each parameter in the group, followed by the next set of each parametpr in the

group). Optional parameters or boxes will be shown with a dashed rectangle.
8-bit parameter  32-bit parameter Run of N parameters Optional parapneter
| v RO N ]
W 0 N3 0 0 M-1 M-1 3
C D E VFA G G H J H JU L| |
16-bit parameter Variable size Run of M sets of
parameter parameters

The figure is followed by a list that describes the meaning of each parameter in the box. If parjameters
dre repeated, the length and hature of the run of parameters is defined. As an example, in Figure A.2,

ind GN-1

¢

implies that there are N different parameters, G!, in a row. The parameters pairs H! and Ji, whefe i goes
from 0 to M-1, specify that the box will contain H?, followed by ]9, followed by H! and ]!, continuing to
HM-1 and JM-1 (M jnsPances of each parameter in total). Finally, the field L is optional and may not be
f

After the listis a table that either describes the allowed parameter values or provides refergnces to
0

payload

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.
with unknown boxes is discussed in A.6.

© ISO/IEC 2020 - All rights reserved
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77 . 7

,AA52 /BB

Figure A.3 — Example of the superbox description figures

A.3.2 Box definition

nnnnn h oot 1 +ha £110 30 Apnocancnlarnd vaatrhain o ey ot ndrien ~ol1ad o oy Thot e
tHe—+he Ve a0t

Physica
structur

LBox

TBox

XLBox

DBox

13 2
ry, coCIr OojcCTTIT TS Crrcaposutractctv ol y otroacotor o tantt o oOXT ot oTrar)y

e is shown in Figure A.4 and Table A.1.

LBox TBox ! XLBox #DBox

Figure A.4 — Organization of a box

Box length. This field specifies the length of the box in multiples©fjbytes, stored as a
4-byte big-endian unsigned integer. This value includes all of thefields of the box, includ-
ing the length and type. If the value of this field is 1, then the:XLBox field shall exist and
the value of that field shall be the actual length of the box, Ifthe value of this field is 0, thel
the length of the box was not known when the LBox fi€ld was written. In this case, this bok
contains all bytes up to the end of the file. If a box of léngth 0 is contained within another
box (its superbox), then the length of that superbox'shall also be 0. This means that this
box is the last box in the file. The values 2-7 arereserved for future use by ISO/IEC.

—

Box type. This field specifies the type of information found in the DBox field. The value of
this field is encoded as a 4-byte big-endian unsigned integer. However, boxes are gener-
ally referred to by an ISO/IEC 646 character string translation of the integer value. For
all box types defined within this decument, box types will be indicated as both character
string and as 4-byte hexadecimaliintegers. Also, a space character is shown in the charac-
ter string translation of the boxtype as “\040”. All values of TBox not defined within this
document 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
LBox field is 1. Thisfield is stored as an 8-byte big-endian unsigned integer. The value
includes all of thé fields of the box, including the LBox, TBox and XLBox fields.

Box content$7This field contains the actual information contained within this box. The
format ofthe box contents depends on the box type and will be defined individually for
each type: While variable length fields can be held with DBox, the length of DBox shall be
an idteger multiple of octets. Bit-padding shall be provided to ensure this.

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

s shown in Figure A.5, the length of each box includes any boxes contained withinthat

=t —h D NS

from the beginning of Box 1.

=

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

NS

.4 Defined boxes

Il conforming readers shall correctly interpret all boxes~defined in this document and th
orrectly interpret all conforming files. Each of these béxes conforms to the standard box s
s defined in A.3.2. The value of the DBox field from Table A.1 (the contents of the box) in de
able A.2. Note that LBox, TBox and XLBox fields shalkexist for each box in the file as defined ir

= o N

Table A.2— Defined boxes

box. For

xample, the length of Box 1 includes the length of Boxes 2 and 3, in addition to the LBex and TBjox fields
br Box 1 itself. In this case, if the type of Box 1 was not understood by a reader, it-would not r¢cognize
he existence of Boxes 2 and 3 because they would be completely skipped by jumping the length of Box

us shall
[ructure
fined in
A.3.2.

Box name Type Superbox | Required? Comments
PEG Pleno Signature box pI\040’ This box uniquely identifieq the
No Required |file as being part of the JPE( Pleno
A.5.1) (0x6A70:6CZ0) family of files.
This box specifies file type,[version
File Type box ftyp' and compatibility informatjon,
No Required |including specifying if this file is a
A.5.2) (0x6674 7970) conforming JPL file or if it chn be
read by a conforming JPL reader.
PEG Pleno Thumbnail o This box contains a number| of
box jpth Yes Optional boxes that allow the signalljng of a
(0x6A70 7468) P thumbnail image that reprgsents
A.5.3) the carried plenoptic content.
mage Header box ‘ihdr’ . This box specifies the size df the
A5 (0x6968 6472) No Required  |jmage and other related fields.
PEG Pleno Light Field . This box contains a series of boxes
box - Jplt Yes Optional | that contain the encoded light field,
(0x6A70 6C66) P its parameterization and associat-
(A.5.5) ed metadata.
JPEG Pleno Point Cloud o This box contains a series of boxes
box Jppc Yes Ootional | that contain the encoded point
(0x6A70 7063) P cloud, its parameterization and
(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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A.5 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 Pleno Signature box.

The typeofthe i = i

12 bytesg. The contents of thls box shall be the 4 byte character strlng <CR><LF><OX87><LF> (OXODO
870A). Hor file verification purposes, this box can be considered a fixed-length 12-byte stringcwhic
shall haye the value: 0x0000 000C 6A70 6C20 0DOA 870A.

:TP('D

The conpbination of the particular type and contents for this box enables an applicatien’to detect

commor] set of file transmission errors. The CR-LF sequence in the contents catches bad file transfer
that altgr newline sequences. The final linefeed checks for the inverse of the CR-LF translation problenp.
The third character of the box contents has its high-bit set to catch bad file transfers that clear bit 7.

n 9D

A.5.2 File Type box

The File|Type box completely defines all of the contents of this file, as well‘as a separate list of readers,
defined [by other International Standards, with which this file is compadtible, and thus the file can be
properly interpreted within the scope of that other document. This‘box shall immediately follow thie
JPEG Plgno Signature box. This differentiates between the docunient which describes the file, from
other ddcuments that interpret a subset of the file.

=

All files shall contain one and only one File Type box. The type of the File Type box shall be 'ftyp' (0x667
7970). Tlhe contents of this box shall be as in Figure A.6 and formatted as in Table A.4.

2 |
BR miny <O « N av

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

BR Brand. This field specifies the International Standard which defines this file. This field is
specified by a four-byte string of ISO/IEC 646 characters. The value of this field is defined
in Table A.3.

Table A.3 — Allowed Brand values

Value Meaning
ipI\040' ISO/IEC 21794-1
other values Reserved for future use by ISO/IEC
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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 change in

the JPL file format, will define a different value for the Brand field.

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 the creator

of the file.

MinV Minor version. The parameter is defined as a 4-byte big-endian unsigned integer:T]
value of this field shall be zero. However, readers shall continue to parse and intery
file even if the value of this field is not zero.

gL Compatibility list. This field specifies a code representing ISO/IEC 21794<1, anothe

Y

o0 =

he JPEG PI
mage of all

ologram b

o @ = 3

.5.3 JPEG Pleno Thumbnailbox (superbox)

his box contains a number of.boxes that allow the signalling of a thumbnail image that repreg
arried plenoptic content. This is an optional box. The type of the JPEG Pleno Thumbnail supert
e jpth’ (0x6A70 7468).

mbedded in eViery separate plenoptic object. Hence, individual JPEG Pleno Light Field, Point

hose box€s,

ard, or a profile of another standard, to which the file conforms. This\field is encod
a four-byte string of ISO/IEC 646 characters. A file that conformssto this document
have at least one CL! field in the File Type box, and shall contairrthé value 'jpl\040’
of the CL! fields in the File Type box, and all conforming readers shall properly inte
all files with 'jpl\040' in one of the CLi fields. Properly interprets means that the de

he
ret this

I stand-
pd as
shall

in one
pret
coder

should operate within the conformance bounds specifiédyby the corresponding stapndard.

Other values of the Compatibility list field are reseryed for future use by ISO/IEC.
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)

eno Thumbnail box (Figure A.7) can be embedded in the JPL file and contain an g
plenaptic content that is carried by the JPL, i.e. picturing the plenoptic scene, and/d

oxes may contain a JPEG Pleno Thumbnail box as well proving a snapshot of the cd

/ A ////7,@ ”””” 777
ihdr /cc,/ /éolr? colr /def 4c

ents the
box shall

verview
r can be
Cloud or
ntent of

/// 77 Y’?’//// /// L ! //’/

111111 r o

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

fication box within the JPEG Pleno Thumbnail box. The use of multiple Colour Specification
boxes provides the ability for a decoder to be given multiple optimization or compatibil
ity options for colour processing. These boxes may be found anywhere in the JPEGPleno
Thumbnail box provided that they come after the Image Header box. All Colour Spécifica-
tion boxes shall be contiguous within the JPEG Pleno Thumbnail box.

cdef Channel Definition box. This box defines the channels in the image. Its structure is speci-
fied in ISO/IEC 15444-1. This box may be found anywhere in the JPL ,Thumbnail box pro-
vided that it comes after the Image Header box.

jpc2 This box contains an image codestream. Its structure is specified in ISO/IEC 15444-1.

A.5.4 ]mage Header box

The forgnat and structure of the Image Header box is identical‘to that defined in the JPX file formgt
(ISO/IEC 15444-2). The definition in ISO/IEC 15444-2 contajnsalso the table of potential values for the
coder tyJpe C.

The typ¢ of the Image Header box shall be ‘ihdr’ (0x6968'6472).
A.5.5 ]PEG Pleno Light Field box (superbox)
The JPEG Pleno Light Field superbox contains-boxes that message the light field parameters, encoding

configutation, the encoded light field datasand associated metadata. The type of the JPEG Pleno Ligh
Field superbox shall be 'jplf' (0x6A70 6C66).

=

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

A.5.6 |PEG Pleno Point Cloud box (superbox)

The JPEG Pleno Point Clotd superbox contains boxes that message the point cloud parameters, encoding
configutgation, the encéded point cloud data and associated metadata. The type of the JPEG Pleno Poir
Cloud syperbox shall'beé 'jppc' (0x6A70 7063).

[

A.5.7 |PEGPleno Hologram box (superbox)

The JPEG®Pleno Hologram superbox contains boxes that message the hologram parameters, encodi
configuration, the encoded hotogram data and associated metadata. Ihe type of the €no

Hologram superbox shall be 'jpho’ (0x6A70 686F).

A.5.8 XML box

A.5.8.1 General

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

$chema elements Meaning Data type
lpeg-pleno-file Root element. compleyType
pleno-elements Listing of all Pleno elements complexType
embedded in the file.
pleno-element Pleno element. complexType
type Type of the pleno elemént “lightfield” |
(light field, hologram,or “hol »
point cloud). oclogram
“pointclpud”
label Descriptive label. string
offset Offset in.bytes of the starting 64 bit
position of the element’s box, unsigned
starting from the first element integer
in'the sequence.

—

he following XSD schema describes the JPL file content:

<?xml version="1.0" encoding="upf+8"?>
<xs:schema xmlns:xs="http://wyw>w3.0rg/2001/XMLSchema">
<xs:element name="jpeg-plege~file">
<xs:complexType>
<xs:element name=Ypleno-elements">
<xs:complexType>
<xs:sequence>
<xs:element name="pleno-element" maxOccurs="unbounded" minOccursfF"1">
<xf: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 204

8.

<?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>

A6 D

A confo
conform

Dleno-element
<type>pointcloud</type>
<label>A point cloud element</label>
<offset>2048</offset>
</pleno-element>
</pleno-elements>
/jpeg-pleno-file>

paling with unknown boxes

ming JPL file may contain boxes not known to applications based sglely on this document. Ifp
ing reader finds a box that it does not understand, it shall skip and-ignore that box.

16
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