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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
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Information technology — JPEG 2000 image coding system —

Part 6:
Compound image file format

ined in ITU-T
the JPX file
ations storing
vided in JP2.
ndard.

le compound

ts, pages and

formats,
ified by this

1 Scope
This International Standard defines a normative but optional file format for storing compound images using the
JPEG i i i —Ti i i i
Rec T.800 | ISO/IEC 15444-1 Annex | and uses boxes defined for both the JP2 file format-an
formalt defined in ITU-T Rec T.801 | ISO/IEC 15444-2 Annex M. This standard is useful for @pplig
multigle pages, images with mixed content, and/or images that need more structure-than pro
Appligations that implement this file format shall implement it as described in this International Ste
This Ipternational Standard
— specifies a binary container for multiple bi-level and continuous-tone images used to represent
a compound image,
— specifies a mechanism by which multiple images ean/be combined into a singd
image, based on the Mixed Raster Content model
— specifies a mechanism for grouping multiple images in a hierarchy of layout objeg
page collections,
—  specifies a mechanism for storing JPEG 2000 and other compressed image data
— specifies a mechanism by which“metadata can be included in files sped
International Standard.
2 Normative references
2.1 Igentical Recommendations | International Standards

The following referenced documents are indispensable for
refergnces,
docurhent (including any_ amendments) applies.

only the edition cited applies. For undated references, the latest edition of th

IS©15807:1985, Information processing - Documentation symbols and convent
program and system flowcharts, program network charts and system resources o

ISO 8601:2000, Data elements and interchange formats - Information i
Representation of dates and times

the application of this document. For dated

e referenced

fons for data,
harts

hterchange -

=2 s

TaYaVil ol a SV VWP NaVa¥| Lot A 4 /) I IQ
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interchange
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Part 1: Latin alphabet No. 1

Procedure Call (RPC)

Part 1: Country codes

Part 2: Country subdivision code
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ISO/IEC 8859-1:1998, Information technology - 8-bit single-byte coded graphic character sets -

ISO/IEC 11578:1996, Information technology - Open Systems Interconnection - Remote

ISO 3166-1:1997, Codes for the representation of names of countries and their subdivisions -

ISO 3166-2:1998, Codes for the representation of names of countries and their subdivisions -
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2.2 Additior\al References

ITU-T Recommendation T.4, Standardization of Group 3 facsimile terminals for document
transmission

ITU-T Recommendation T.6, Facsimile coding schemes and coding control functions for group
4 facsimile apparatus

ITU-T Recommendation T.42, Continuous-tone colour representation method for facsimile

ITU-T Recommendation T.44 | ISO/IEC 16485:2000, Information technology - Mixed Raster
Content (MRC)

ITU-T Recommendation T.44 Amendment 1, Accommodation of new Annex B

ITU-T Recommendation T.45, Run-length colour encoding

ITU-T Recommendation T.81 | ISO/IEC 10918-1:1994, Information technology ~ Pigital
compression and coding of continuous-tone still images: Requirements and guidelinés

ITU-T Recommendation T.82 | ISO/IEC 11544:1993, Information technology - Goded
representation of picture and audio information - Progressive bi-level image cothpressior

ITU-T Recommendation T.83 | ISO/IEC 10918-2:1995, Information technology - Digital
compression and coding of continuous-tone still images: Compliance testing

ITU-T Recommendation T.84 | ISO/IEC 10918-3:1997, Information technology - Digital
compression and coding of continuous-tone still images: Extensions

ITU-T Recommendation T.84 Amendment 1 | ISO/IEC 10948-3:1997/Amd 1:1999, Proyjsions
to allow registration of new compression types and versions:in the SPIFF header

ITU-T Recommendation T.86 | ISO/IEC 10918-4:1999, Information technology - Digital
compression and coding of continuous-tone still images: Registration of JPEG Profiles, $PIFF
Profiles, SPIFF Tags, SPIFF colour Spaces, ARPPn” Markers, SPIFF Compression typeis and
Registration authorities (REGAUT)

ITU-T Recommendation T.87 | ISO/IEC 14495-1:2000, Information technology - Lossleds and
near-lossless compression of continuousstone still images - Baseline

ITU-T Recommendation T.88 | ISO/IEC 14492:2001, Information technology -
Lossyllossless coding of bi-levelimages

ITU-T Recommendation T.89\Application profiles for Recommendation T.88 - Lossyllo$sless
coding of bi-level images (JBI1G2) for facsimile

ITU-T RecommendationT.800 | ISO/IEC 15444-1:2000, Information technology - JPEG| 2000
image coding system - Part 1: Core coding system

ITU-T Recommendation T.801 | ISO/IEC 15444-2, Information technology - JPEG 2000 Image
coding system._- Part 2: Extensions

ITU-T Recommendation T.803 | ISO/IEC 15444-4, Information technology - JPEG 2000 |mage
coding System - Part 4. Conformance ftesting

IEEE Std. 754-1985 R1990, IEEE Standard for Binary Floating-Point Arithmetic
IETF RFC 1766, Tags for the Identification of Languages, March 1995

IETF RFC 2279, UTF-8, A transformation format of ISO 10646, January 1998
ICC.1:1998-09, International Color Consortium, File Format for Color Profiles

IEC 61966-2-1:1999-10, Multimedia systems and equipment - Colour measurement and
management - Part 2-1: Colour management - Default RGB colour space - sSRGB
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and management - Part 2-1: Colour management - Default RGB colour
space - SRGB

October 2000, <http://www.w3.0org/TR/REC-xmI>

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ITU-T Rec T.800 | ISO/IEC
Clause 3 and the following apply.

IEC 61966-2-1/Amd.1: Multimedia systems and equipment - Colour measurement

W3C, Extensible Markup Language (XML) 1.0 (Second Edition), W3C Recommendation 6

15444-1

3.1 base colour: The colour of an object for which no image data is available.
3.2 BasePage: The original state of the page before it is rendered with layout objects.

3.3 bpx: A portion of the file format defined by a length and a unique box type. BoXes of some types may

conta|n other boxes.
3.4 component: A two-dimensional array of samples.

3.5 compound image: An image that may contain scanned images, /synthetic images or b
prefefably requires a mix of continuous tone and bi-level compression methods.

3.6 fi
decod
secur
file, a

3.7 fr

3.8J
a JP2

39J
conta
most

3.10 |
a JPX

3.11 layout object: An entity that comprises at most two paired objects or MRC layers.

format: A codestream or codestreams and additional suppgdrt-and information not explicit
ing of the codestream or codestreams. Examples of suéh ‘support data include text fig
ty and historical information, data to support the placement of multiple codestreams within
nd data to support exchange between platforms or conversions to other file formats.

gment: A portion of the codestream for an image. Clause 5.2.6 describes fragment usage

2 file: The name of a file in the file format deséribed in ITU-T Rec T.800 | ISO/IEC 15444-1
file is a contiguous sequence of boxes.

PM file: The name of a file in the file_farmat described in this International Standard. A
n one or more pages, composed fromone or more layout objects, each of which is comy
wo objects. Structurally, a JPM file is*a contiguous sequence of boxes.

PX file: The name of a file in the file format described in ITU-T Rec T.801 | ISO/IEC 15444-]
file is a contiguous sequence/of boxes.

3.12 main page collection:* The main page collection contains all pages and page collections in

3.13 mask object: An abject that is used to select the samples of a corresponding image object
imaged on a page:

3.14 metadata:-Additional data associated with the image data beyond the image data.
3.15 MRC:-Mixed Raster Content; a multi-layer imaging model described in ITU-T Recommendati

pth, and that

y required for
Ids providing
a given data

. Structurally,

JPM file can
osed from at

. Structurally,

b file.
that are to be

bn T.44 | 1ISO/

3.16 object: An image that is part of a layout object; an MRC Tayer.

3.17 page: The largest collection of layout objects that can be imaged independently of any other layout

objects; a canvas or frame for imaging.

3.18 page collection: A collection of pages logically grouped together in a JPM file. Each page must be

contained in at least one page collection.

3.19 primary page collection: A page collection which provides back and forward navigation in the main

document associated with a page.

3.20 Pagelmage: The image created by rendering the BasePage with the layout objects. The Pagelmage, is

the images created by rendering the BasePage with the first k layout objects.
3.21 profile: A subset of all possible field values in a file.

© ISO/IEC 2003 - All rights reserved
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3.22 superbox: A box that itself contains a contiguous sequence of boxes (and only a contiguous sequence of

boxes).

4 Abbreviations

For the purposes of this International Standard, the following abbreviations apply. The abbreviations defined in
ITU-T Rec T.800 | ISO/IEC 15444-1 Clause 4 also apply to this International Standard

CCITT:International Telegraph and Telephone Consultative Committee, now ITU-T

DPI: Dots perinch

IPR} Intellectual Property Rights

JP2: JPEG 2000 File Format defined in ITU-T Rec T.800 | ISO/IEC 15444-1

JPX: JPEG 2000 File Format defined in ITU-T Rec T.801 | ISO/IEC 15444-2; JREG 200D File
Format E tended

JPM: JPEG 2000 File Format defined in this International Standard; JPEG 2000 File Format - |Multi-
layer

MRC: Mixed Raster Content

UUID: Universal Unique Identifier

5 General

The purpose
clauses in thi
T.800 | ISO/
Standard, tex
NOTE - Inform
This Internati
family architg
together with
compound im
model, define

This Internati

processing, ipterchange and archiving of raster-oriented pages containing a mixture of multi-level and b
efficiency.isrealized by representing the mixed-content image using multiple layers, deter
e, and applying image specific encoding, spatial and colour resolution processing. A rast
ntain one or more image types such as: muIti level continuous tone or palettized (co

images. This
by image typ
page may cq
content usua

Description
of this clause is to give an overview of this International Standard. Terms defined in prg
5 International Standard will also be introduced: (Terms defined in Clause 3 and 4 in ITU-
EC 15444-1 continue to apply in this International Standard.) Throughout this Interna
| formatted as a NOTE in the following formis informative only:

htive text appears here.

pnal Standard defines a file format-for storing compound images using the JPEG 2000 file f
cture. A compound image f{ile" contains multiple images, both contiguous tone and bi

age. This International Standard is based on the multi-layer Mixed Raster Content (MRC) im
d in ITU-T T.44 | ISQ/IEC 16485.

pbnal Standard defines a member of the JPEG 2000 file format family that enables the ef

vious
[ Rec
tional

prmat
level,

composition models describing how the individual images are combined to generate the

aging

ficient
-level
mined
prized

multi-level cdlo

processing, mterchange and arch|vmg of these |mage types in multlple Iayers and defmes composmon models

which regene

rate the desired image.

5.1 Mixed Raster Content Model

A file that conforms with this International Standard contains one or more pages. The Pagelmage associated
with a page is generated by combining the page’s layout objects with the BasePage.

The BasePage is the initial Pagelmage before any layout objects have been rendered. The BasePage has the

same width and height as the page and is either transparent or filled with a single colour. BasePage is defined
in 5.2.3.1. The Layout Objects are applied sequentially, in an order defined by the Layout Object Identifier field

© ISO/IEC 2003- All rights reserved
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in the Layout Object Header boxes, to the BasePage to create the final Pagelmage. The Layout Object with
Layout Object Identifier value of 0 is the page thumbnail and is not used in creating the Pagelmage.

Associated with each Layout Object is a mask M and an image /. The mask M is an opacity image and has only
one component; / can be greyscale or colour, with one or more components. M and | are defined in Clause

5.2.4.

Both M and I have the same width and height as the page.

The following equations show the model for combining the BasePage and a sequence of n layout objects with
non-zero Layout Object Identifier values to create the final Pagelmage. We will use the notation Nfcj/x,y] to
refer to the sample value at position (x,y) in component ¢ of an image N.

PagelmagerieHayl=BasePagelclfxyd (1)

Hagelmage, [c][x.y] = (s ~M,[0] [X,Y])Xpagelmagem;[d [x,y ]+ M, [0][x,y XTI [c]x,v] m=1[ . .n )
~m

Hagelmage[c][x,y] = Pagelmage,[c][x.y] (3)

NOTE
Layou

NOTE

they npust be scaled to the same resolution and to th€ page resolution before they are combined to creatg

accord
resolu
not sp
The p
descri
object
the deg
impler

where M, [c][x,y] and I,[c][x,y] are the image sample values of compenent c at position ()

Layout Object's mask M and image I respectively, and s_ =85 " ™" 1 M, | and A

all n layout objects associated with the page.

- Figure 1 shows a simple example of a Pagelmage consttucted from a BasePage with a single solid
Objects. Note that white in the masks M, and M, denates a value of 0.

- In a JPM file, the mask and image objects in a Jayout object typically have different spatial resoluti

ing to Equations 1-3. In a JPM file, the size_of the mask, image and page are specified in page grid
ions may not be specified. The scaling of the*mask and image is specified by a scale factor. The meth
ecified in this International Standard, although informative guidelines for scaling of the mask and imag
hge image would then be scaled tocthe resolution of the output device for rendering on a display
bed here, there would be two separate scaling operations: in the first, the mask and image of sug
5 are scaled to a common resolution and combined on the page; in the second, the resulting page im3
vice resolution. In practice,(these two scaling operations are often combined into a single, device-
hentation-specific scaling operation.

.y) of the mh

asePage are

defined in 5.2.4 and 5.2.3.1. Pagelmage]c][x,y] is the final¥page image, obtained after combining

colour and two

bns. Therefore,
a page image
units, but their
od of scaling is
e are provided.
or printer. As
cessive layout
ge is scaled to
jependent and
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Pagelmage,

Pagelmage I» M,

Compound Cat

Pagelmage,

Figure 1 — Example compound document (Informative)

5.2 File Ele1nents and Structure

The files that conform to the format defined in this International Standard are called JPM files. At its core, a JPM
file is a sequence of pages, where each page in turn is a sequence of layout objects. A layout object normally
consists of a mask object and an image object. Mask and image objects are composited to build up the final
page image according to equations 1-3. The key elements or boxes of a JPM file are: page collections, page,
layout object, and object. An object points to its image data directly via a Contiguous Codestream box or
indirectly via a Fragment Table box. Like all members of the JPEG 2000 file format family, a JPM file begins
with a JPEG 2000 Signature Box and a File Type Box. A Compound Image Header Box, containing general
information about the file, is then followed by Page Collection, Page, Fragment Table, Contiguous Codestream,
Media Data and general metadata boxes. Refer to Annex B for constraints on the location of boxes in a JPM
file.

6 © ISO/IEC 2003 - All rights reserved
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This list illustrates the hierarchical relationship between the key elements in a JPM file. A particular order of

these

boxes is not implied. Full details of all the boxes may be found in Annex B.

JPEG 2000 Signature
File Type
Compound Image Header
Page Collection
Page
Layout Object
Mask Object
Image Object

5.21

A JPM compatible file consists of a sequence of pages, each represented by alPage box which

top le
used
can it
other
least

A pad
within
the fil

Eracrmanti-Taob
T IOIEIIIUIIL TAavic
Codestream Fragment
Contiguous Codestream

Page Collections

vel of the file and each of which can be rendered independently of any other page. Page g

occurs at the
ollections are

o logically group pages in a JPM file. Page collections can be logicallyhested, so that a page collection

5elf consist of one or more page collections and/or one or more pages. Page collections re
page collections are called subsidiary page collections. All pages)in a JPM file must be pg
bne page collection.

erred to from
inted to by at

e can be said to be contained in a page collection, but'this does not mean that the Page box is located

the Page Collection box. It is not. Page boxes and.Rage Collection boxes both occur at th
e and are not contained within other boxes.

e top level of

A JPM file contains one page collection known as the*main page collection which is used to locate all pages of

the fil
Claus
boxes

page

Itisr
While|
files. ]

Each
navig

page

Every
Page

e. Any additional page collections in a JPMfile are logically nested within the main page G
e 5.2.2.3). A Page Collection box contains ‘an optional Label box, optional metadata (XML
, and a Page Table box that contains’the locations of the pages and page collections bel
Collection.

bcommended that optimized files have the main page collection located near the beginni
Page boxes and Page Collection boxes occur at the top level of the file, they may be locat
[his case may be viewed'as equivalent to being at the top level of the file.

page in a JPM file"has a primary page collection. The purpose of a primary page collectio
btion in the primany document to which the page belongs using the sequential order withi
collection, thus providing support for previous page and next page commands.

Page Collection box contains a Page Table box. The Page Table box entries point to the Io|
and Page Collection boxes within the page collection. A flag for each entry specifies whethé

is th

b
meta

of a-Page box or Page Collection box, as well as indicating whether the box contains g

pllection (see
and/or UUID)
pnging to the

hg of the file.
ed in external

N is to enable
n the primary

cations of the
r the location
thumbnail or

ata

By walking the tree of pages and logically nested page collections in a page’s primary page collection, all pages
in the page’s primary document can be reached. Every page (with the exception of a self-contained JPM file
containing only a single page) has a Primary Page Collection Locator or PPCLoc box. This box points to the
primary page collection of the page and provides an index, Plx, into that page collection’s page table where the
page is referenced. Then the next page and previous page can be found by walking one page forward or
backward from the current page.

NOTE - Multiple page collections can exist in a JPM file. Some may have functions other than basic navigation. A table of
figures could point to those pages containing figures. A section table or chapter table might point to only the first pages of
sections or chapters. Any page collections of this sort must be auxiliary page collections, since they provide redundant
pointers to pages and page collections and are sparse rather than comprehensive (see Clause 5.2.2.3).

© ISO/IEC 2003 - All rights reserved
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NOTE - Figure 3 illustrates a logical grouping of page collections PC and pages P in a JPM file. PCa is the main page
collection and the primary page collection for pages PO, P8 and P9 and page collections PCb, PCc and PCe. In a JPM file,
the Page Table box of the Page Collection box for PCa would reference the Page boxes for PO, P8 and P9, and the Page
Collection boxes for PCb, PCc and PCe. The Primary Page Collection Locator boxes in these Page and Page Collection
boxes would reference the Page Collection box for PCa.

PCb is a subsidiary page collection of PCa and the primary page collection for pages P1, P6 and P7 and for page collection
PCd. PCd is the primary page collection for pages P2, P3, P4 and P5. PCc is the primary page collection for pages P10 and
P11.

PCe is an auxiliary page collection, which references page collection PCc and page P5.

PCa
PCe
| | L .
PO PCb P8 P9 PCcfF — — — 4
|
| ’J_‘ |
| | L |
Pl PCd P6 P7 P10 P11 I
| .

P2 P3 P4 P5

Figure 2 — Example of page collections and pages (Informative)

5.2.2.1 Main Page Collection

Each JPM fjle has one main page collection. The purpose of the file’'s main page collection|is to
comprehensiyely list all pages (and subsidiary page collections) within a JPM file. This allows random sgeking
to any of the pages in the file.

The Page bokes for these pages«aoccur at the top level of the file format, as do Media Data boxes contgining
fragments of| codestreams. Since these Media Data boxes may be large and since they would likgly be
interspersed with Page boxes,.the Page boxes might be widely separated in the file. In a JPM file containing a
client copy of|several browsed pages of a server’s JPM file, each successively viewed page and some portion
of its codestream fragmients would be appended in turn to the bottom of the file. An update to the main| page
collection allgws each'of these new pages to be located.

The main page/ collection comprehensively references all pages and page collections by means| of a
hierarchical arrargemen , ollection—bene inl page

A JPM file optimized for browsing would have the main page collection near the front of the file. On the other
hand, a client copy created during a browsing session would likely have the main page collection appended to
the end of the file each time it is modified. The old main page collection’s Page Collection box could then be left
in place but have its box type changed from “pcol” to “free”. A later garbage collection step could delete these
Free boxes. Because of cases like this, the file format has a pointer to the main page collection included in the
Compound Image Header box near the top of the file. This makes it easy to locate the main Page Collection
box.
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5.2.2.2 Primary Page Collection

Each page or page collection has a primary page collection. By way of distinction, each JPM file has a main
page collection. A primary page collection is a property of a page or page collection, not a property of a JPM
file.

The primary page collection of a page is the page collection where a JPM reading application would find the
“next page” and “previous page” for a current page.

A Primary Page Collection Locator or PPCLoc box must appear in all Page boxes and all Page Collection
boxes, with the one exception detailed in the next paragraph. The PPCLoc box provides a pointer to the

chensive tree

primary

walk

The H
exterr
main

The pl
or Pa

page collection of the page or page collection. This backward pointer enables a compr.
o find all the pages and page collections in the file.

PCLoc box is optional only in the case of a single-page, self-contained JPM file (i‘e.-one
al references). In this case, it appears that the page has no primary page collection;, but in
bage collection functions as the page’s primary page collection.

which has no
fact the file’s

rimary page collection of a page or page collection may not be in the locahJPM file in which

hat Page box

e Collection box is located. The local file may, for example, have three single pages, each of which has

been |copied from one of three different remote files. Keeping the originalprimary page collection pointers for
these|pages pointing to the original remote files allows a user to keep-browsing the original soufce document
via ngxt page and previous page commands.

The 1
instar]
collec
Box s

5.2.2,

Auxili
the lo
of Fig
collec
applia
referg

Auxili
file, b
provig
the n3
colleg

Auxili
applid

ce, in which case it would have the parent page collection on that remote server as its
lion. When the main page collection does not have a/primary page collection, then the main P
hall not contain a PPCLoc box.

3 Auxiliary Page Collections

bry page collections are page collectionsiwhich provide redundant pointers to pages already
pical tree structure of the main page_collection. Examples of auxiliary page collections could
ures or a List of Tables. Auxiliary page collections still appear in the logical tree structure of {
tion so that they can be located; but a flag is used to mark them as auxiliary. This wa
ation knows they are not tésbe used to perform a comprehensive tree walk through
nced in the main page collection.

bry page collections:appear in the main page collection to assist an application in locating th
Ut they are not part-of the logical tree that is walked to comprehensively locate all pages.
e a redundant. means of reaching selected pages and thus should be ignored when trying
tural page order of the file. Auxiliary page collections can appear down in the hierarchy of t
tion; theyneed not occur at the top level.

bry, page collections should be labeled by means of a Label box in order to be useful t
ation. If they are labeled, then a decoding application could present the label to the end

nain page collection for a file may be a copy of a subsidiary page collection on a remdte server, for

rimary page
ge Collection

pointed to in
include a List
he main page
, a decoding
bll the pages

em within the
They instead
to determine
he main page

D a receiving
ser and offer

such options as "next page In List of Figures™ and “previous page In List of Figures.

As an example, if page 17 appears in the “List of Figures” page collection, the decoding application would
return to that page collection to get the next or previous page containing a figure, but would return to the
primary page collection for page 17 (by means of the PPCLoc box in page 17’s Page box) to find the next page
or previous page.

5.2.3 Pages

A page in a JPM file is represented by a Page box, a superbox that consists of a Page Header box, containing
general information about the page, a Page Collection Locator box, containing the location of the page’s
primary page collection, an optional Base Colour box, which describes the base page colour, optional Metadata
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boxes, and Layout Object boxes, one for each layout object on the page. Full details of these boxes may be
found in Annex B.2.

Pages occur at the top level of the file format. This means incremental updates to the file may be accomplished
by simply appending new pages to the end of the file. Page boxes and boxes containing codestreams or
portions of codestreams may be intermixed in the file.

With the exception of document thumbnails, each image in a JPM files is logically associated with at least one

page.

5.2.3.1 Base Page

The BasePa(
page_height

Let spc be th
an image with

If the PColou
of any underl

If the PColou
white in the ¢

If the PColou
black in the ¢

If the PColou
box and ever
box.

5.2.4 Layout

Within a Pag
Object box is
layout object
boxes - eithe

Each Object
a combined i
positioning in

An image obj
field in the i
image base ¢

je is the initial Pagelmage before any layout objects have been rendered. Let page_widf
be the width and height of the page respectively, as signalled in the Page Header box(

e colourspace in which the / images are to be combined to generate a Pagelmage! BaseP
dimensions page_width and page_height and colourspace spc.

 field of Page Header box is 0 then the BasePage is transparent and contains the sample
ing image, converted to the colourspace spc.

I field of the Page Header box is 1 then every BasePage samplge,contains the representat
blourspace spc.

I field of the Page Header box is 2 then every BasePage“ sample contains the representat
blourspace spc.

[ field of the Page Header box is 255 then there ista mandatory Base Colour box within the
y BasePage sample contains the spc representation of the colour indicated by the Base (

Objects

e Box, there are as many Layout Object boxes as there are layout objects on the page. A L

a superbox that consists of a layout Object Header box, containing general information abg
optional boxes containingsmetadata associated with the layout object, and one or two (
an image Object box and/or mask Object box, or a combined image/mask Object box.

pbox contains an Object Header box identifying whether the object represents an image, a m
mage/mask, specifying the location of any codestream associated with the object and cont
formation for.the-object.

ect typically has a codestream associated with it, but may not, in which case the NoCodes
age Object header is set to 1. An image object may also have an associated constant col
olour-If an image object does not have an associated codestream, then it must have a d

image base

h and

hge is

alues

ion of

ion of

Page

Colour

ayout
ut the
Dbject

sk or
hining

tream
bur or
efined

plolr. A mask object or image/mask object, if present, must have a codestream associated

with it

and have NoCodestream=0.

If an object has an associated codestream then the Object Header box is followed by an optional Object Scale
box and a JP2 Header box containing boxes describing the object data: an Image Header, Colour Specification,
optional Bits Per Component, Palette, Component Mapping and Channel Definition boxes.

Associated with each layout object is a single component opacity mask M and an image /, each with the same
width and height as the containing page.

The | images for the layout objects to be combined to generate a Pagelmage must all use the same
colourspace and bit-depth. The colourspace to be used for the / images of layout objects may be decided by
the implementor and is not defined by this International Standard.
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The general methods for generating the mask M and the image / associated with a layout object are described
in5.24.2and 5.2.4.4.

5.2.4.1 describes the special case of generating a mask M and an image / from a JBIG 2 codestream with an
associated ITU-T Rec. 45 encoding of colour tags.

5.2.4.1 Colour Tagged JBIG 2 Layout Objects

If the Layout Object box contains an image Object box with a compression type of ITU-T Rec. T.45 (Run
Length) coding then it must also contain a mask Object box with a compression type of ITU-T Rec. T.88 (JBIG
2), and both must have the NoCodestream field in the Object Header boxes set to 0. In addition, the following

f' Id raat-ba-th. aa-faorth A Ba—aa 1Ok da-
1elds mdystoethe-Sametortne TTTagCarifi TaSN U oo ULS,

—  the OVoff and OHoff fields in the Object Header boxes;
— the VRN, VRD, HRN, VRD fields in the Scale boxes;

—  the HEIGHT and WIDTH fields in the Image Header box in the JP2iHeader boxes.
In 5.214.3.1, m_orig is the image obtained by decompressing the JBIG 2 codestream associated with the mask
Objedt box.

In 5.24.4.1, i_orig is the image obtained by applying the colour tags assaciated with the image Object box to
the symbol occurrences in the JBIG 2 mask codestream as describedinITU-T Rec. T.45.

5.2.4P Mask M for a Layout Object
If the |Layout Object box does not contain a mask Object box) or a combined image/mask Object|box, then the
mask|M for the layout object is defined to have a bit-depth{of 1 and to have value 1 at all sampleflocations, i.e.
M[ol[x.yl = 1.

Sub-dlauses 5.2.4.3.1 - 5.2.4.3.5 define M whenva codestream is associated with a mask Ohject box or a
comb|ned image/mask Object box in the Layout Object box.

The fifst stage in generating M, described-in'5.2.4.3.1, is to decode the mask object, converting to|a bit-depth of
8 if the mask has a lower bit-depth, and.ensuring that the samples use a “min is white” representation.

The second stage, described in.5.2:4.3.2, is to scale the mask.

The third stage, described in.5:2.4.3.3, is to clip the mask from the top and from the left.
The fourth stage, described in 5.2.4.3.4, is to position the mask on the page.

The fifth and findl/stage, described in 5.2.4.3.5, is to clip the mask to the layout window.

These stages are described individually for clarity and an efficient JPM decoder may be able to cgmbine one or
more pfdhese stages.
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Figure 3 illustrates the five stages for an example mask. Note that white in the images denotes a value of 0.

Decoding the Mask Scaling the Mask Clipping the Mask
m_OVoff
— $/
< —
3 5
< o) -
| < <
2 < >
o
S 2 S
| © |
g & g
El
m_orig_width

m_scaled_wialth E m_width
m_OHoff
Positioning the Mask Window Clipping the’Mask
S
=
— \‘ —
5 5
5 2 - N
o LHoff o 5’ | |
g g o\ .
Q Q T .,
LWidth
B page_width page_width

Figure 3 — Example of generating M (Informative)

5.2.4.3.1 De¢oding the Mask

If a mask Opject box is used then let m_orig be the image obtained by decompressing the assofiated
codestream, ptherwise let m ‘orig be the image containing only the opacity component of the image obfained

by decompresgsing the associated codestream. Let m_orig_width and m_orig_height be the width and height of
m_orig and gt b be the-bit=depth of m_orig.

If b is 1 then| unléss indicated otherwise by the codestream, samples of value 0 are assumed to repfesent
white while sarmples of value 1 are assumed to represent black.

If b is greater than 1 then, unless indicated otherwise by the codestream, samples of value 0 are assumed to
represent black while samples of value 2° 1 are assumed to represent white.

Let grey be an image with bit-depth g = max(8, b) and the same width and height as m_orig. grey, defined as
follows:

12 © ISO/IEC 2003 - All rights reserved
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g
(2b—1—m_orig[0][x,y]) X 2 -1 if O represents black in m_orig
2’1
grey[0][x, y] = 4)
. 2%-1 :
m_orig[0][x,y] x otherwise
2’1

5.2.4.3.2 Scaling the Mask

If an Object Scale box is contained in the mask Object box or combined image/mask Object box then let
m_VRiN; : f f f f ; is¢ let m_VRN,

m_VRD, m_HRN and m_HRD all be 1. Let m_scaled be the result of scaling grey vertically by.the|ratio m_VRN

m_VRD

m_HRN

and hprizontally by the ratio , generating an image with bit-depth g and dimensions:

m_HRD

m_HRN m~VRN

x m_orig_width | and m_scaled_height =
m_HRD f” VRD

n_scaled width = x m_orig_height||. (5)

NOTE]|- The method for scaling a binary or grey mask up or down is implemeéntation specific. For example, the scaling may
use ngarest neighbour or bilinear interpolation.

5.2.48.3 Clipping the Mask

Let m_OVoff and m_OHoff be the vertical and horizantal offsets in the mask Object box or conjbined image/
mask|Object box.

Let m| clipped be an image with bit-depth g, width m_width = max(0, m_scaled_width - m_OHoff) and m_height
= max(0, m_scaled_height - m_OVoff). m_glipped is defined as follows:

m_clipped[0][x,y] = m_scaled[0][x*m_OHoff, y + m_OV off] (6)

5.2.4.8.4 Positioning the Mask

Let page_width and pagesheight be the width of the page containing the layout object, as signallgd in the Page
Headger box. Let LVoffand LHoff be the layout vertical and horizontal offsets in the Layout Object|Header box.

Let m| pos be an-image with a width of page_width and height of page_height, defined as follows

m_clipped[0][x —LHoff, y —LVoff] (0 (x—LHoff) < m_width) and (0<(y—LVoff)<m_height)

m_pos[0i[x, y] = { 94 otherwise

)
5.2.4.3.5 Window Clipping the Mask

Let M be an image with a width of page_width and height of page height. Let LWidth and LHeight be the layout
object width and layout object height as specified in the Layout Object Header box. M is defined as follows:

m_pos[0][x, y] (0< (x—LHoff) <LWidth) and (0<(y—-LVoff) <LHeight)
0 otherwise

M[O][X,y] = { 8
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5.2.4.4 Image I for a Layout Object
Let spc be the colourspace in which the / images are to be combined to generate a Pagelmage.

If the Layout Object box contains an image in either an image Object box or a combined image/mask Object
box and also contains a Base Colour box, then let base be the representation in colourspace spc of the colour
indicated by the Base Colour box; otherwise let base be the representation in colourspace spc of the colour
black.

If the Layout Object box does not contain an image Object box or a combined image/mask Object box, then the
image / for the layout object is defined to be an image in colourspace spc where every sample has the colour

base.

If the Layout
associated cd
where every

Sub-clauses

combined imgage/mask Object box in the Layout Object box.

The first stag
the spc colou

The second s
The third stag
The fourth stg
The fifth and

These stages
decoder may

5.2.4.41 De

If an image
codestream,

decompressing the associated-eodestream. Let i _orig_width and i_orig_height be the width and hei

i_orig.

Let conv be t

5.2.4.4.2 Scalingthe Image

Object does contain an image Object box or a combined image/mask Object box, bub w
destream, then the image / for the layout object is also defined to be an image in colourspad
sample has the colour base.

5.2.4.4.1 - 5.2.4.4.5 define | when a codestream is associated with a image Object bo

Fspace.

tage, described in 5.2.4.4.2, is to scale the image.

e, described in 5.2.4.4.3, is to clip the image from the-top and from the left.
ge, described in 5.2.4.4 4, is to position the image.on the page.

inal stage, described in 5.2.4.4.5, is to clip_thesimage to the layout window.

, as with those to generate the mask M;iare described individually for clarity and an efficien
be able to combine one or more of these stages

coding the Image

Object box is used then.et i_orig be the image obtained by decompressing the asso
ptherwise let j_orig be.the image containing all but the last component of the image obtain

e image obtained by converting orig to the colourspace spc.

th no
e spc

e in generating /, described in 5.2.4.4.1, is to decode the image object’and convert the image to

t JPM

Ciated
ed by
ght of

If an Object Scale hox is contained in the ingp ﬂhjprt bhox _or combined imagp/man ﬂhjnrt hox then let
i_VRN, i_VRD, i_HRN and i_HRD be the scaling factors contained in this box, otherwise let i_VRN, i_VRD,
i_HRN and i_HRD all be 1. Let i_scaled be the result of scaling conv vertically by the ratio I_VRN and
i_VRD
horizontally by the ratio i_HRN , generating an image with dimensions:
i_ HRD
i_scaled_width = T—HRN Xi_orig_widthJ and i_scaled_height = I_VRN xi_orig_height |. (9)
i_HRD i_VRD

NOTE - An image may be scaled up using bilinear interpolation or, if it's a palette image, using nearest neighbour

14
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interpolation. An image may be scaled down using averaging followed by subsampling, or if it's a palette image, using
subsampling. If the image is compressed using JPEG 2000, an implementation may also choose to use the progressive-by-
resolution decompression feature to obtain a power-of-two reduced resolution image for scaling.

5.2.4.4.3 Clipping the Image

Leti_OVoff and i_ OHoff be the vertical and horizontal offsets in the image Object box or combined image/mask
Object box.

Let i_clipped be an image with bit-depth g, width i_width = max(0, i_scaled_width - i_OHoff) and i_height =
max(0, i_scaled_height - i_OVoff). i_clipped is defined as follows:

(10)

[Clipped[O1[X.y] = 1_scaled[O][X +1_OHoff, y +1_OVof]

5.2.4 4.4 Positioning the Image

Let p4
Head

Leti_|

5.2.4,

Let |
objec

5.2.5

Thum|
user.

A dog
a boo
may |

A JP

lge_width and page_height be the width of the page containing the layout objectyas signallg
br box. Let LVoff and LHoff be the layout vertical and horizontal offsets in the\L'ayout Object

bos be an image with a width of page_width and height of page_height; defined as follows:

i_clipped[0][x —LHoff,y —LVoff]
base[c]

(0< (x—=LHoff)<i widthy AND (0<(y-LVo

0 =
| pos[0][x, y] { otherwise

1.5 Window Clipping the Image

pe an image with a width of page_width and height of page height. Let LWidth and LHeight
width and layout object height as specified.ifi“the Layout Object Header box. | is defined as

(0 (x=LHOoff) < LWidth) and (0<(y—LVoff) <LHeight)
otherwise

i_pos[c][x, Y]

cllx, yl = { 0

Thumbnails

bnails are an optional‘feature which allow an overview of a document or a page to be preser
There are two types of thumbnails: document thumbnails and page thumbnails.

ument thumbnail offers an overview representation of an entire document, much as the coy
k serves tolde: It may simply be a repetition of the page thumbnail for the title page. Docume
e JP2 compatible or not.

d in the Page
Header box.

ff)<i_height)

(11)

be the layout
follows:

(12)

ted to an end

er or spine of
nt thumbnails

w frle with a document thumbnail is created by adding a JP2 Header box for the thu

imme

Contlguous Codestream box following the JP2 Header box.

bnail image

inkd in the first

NOTE - A JP2-compatible document thumbnail can be used in the construction of a JPM file that also conforms to the JP2
file format defined in ITU-T Rec T.800 | ISO/IEC 15444-1. A JP2 compatible document thumbnail must use JPEG 2000 as
the coder and appears to a JP2 reader to be a valid JP2 file. The JP2 compatibility flag is set in the File Type box by adding
the string “jp2\040” to the compatibility string. A JP2 reader shall then look for a JP2 Header box and jump over any
following boxes until it finds a Contiguous Codestream box. It would then access the image represented by the data in that
box. When a document thumbnail is present, the file would contain a JP2 Header Box, and a Contiguous Codestream Box
near the beginning of the file, somewhere after the Compound Image Header Box and before the first Page Box, usually
before the Page Collection Box.
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A page thumbnail is simply the layout object in a page with layout object identifier 0. A page thumbnail layout
object must be the first layout object in a page. Its presence is signalled by a flag in the page table which
indicates that a given page pointed to from the page table contains a page thumbnail. Page thumbnails are
optional.

NOTE - Page thumbnails allow an overview of each individual page to be displayed. This can be used during navigation, for
example to render a small icon near each node of a tree-like table of contents. It can also be used to allow the display of a
more useful initial image onto a new page than simply the page's background colour while waiting for additional content to

arrive.

5.2.6 Contig

uous and Fragmented Codestreams

The codestrepm data for the objects of a page may either be a single contiguous codestream, or be com

posed

of one or morg codestream fragments. A codestream consisting of fragments is accessed via a Fragment|Table
box. A Fragnjent List box lists the locations in the file, or external pointers to another file, for thé)codestream
fragments. ch codestream fragment is contained within a Media Data box. If the codestream |s not
fragmented then the object shall contain the location of a Contiguous Codestream box containing the

codestream ¢

The fragment
pointed to by
produces a s
reference is (
optimal positi
refinement of

Fragments m
by the length
codestream

additional infg
appended to
compression

Fragment ta
codestream,

5.2.7 Shared

ata. Full details of these boxes may be found in Annex B.5.

table mechanism permits any codestream to be broken up into an ordered list of fragments
its own offset and data reference. A data reference indexes intod4he“data reference tabl

each
e and

ring listing the filename or URI of an external file where the fragment is to be found. If t

pn to support streaming of the data to a client application from’a server, or to allow progr
multiple codestreams simultaneously.

ny start or stop at any byte boundary of the codestream. The length of each fragment is spsd

parameter retrieved from the fragment table. df 'a fragment does not end at a point
vhere a full code block or full raster line canche*decoded, the decoding application hold
rmation until the next fragment has been retrieved. The next fragment of the byte stream i
he residual data from the prior fragment and'then decoding is resumed. Codestreams havir
type may be decoded in this way.

ble entries always point to codestreams. All header information required to decod
such as width and height, compression type or bit depth is stored in fields in the Object box.

Data

A file can comptain multiple boxestor fragments containing identical data. File size can be reduced by s

these boxes,
the same file
Reference bq
occurs in the
located. The
(Annex B.1.8
B.6.4).

h
, the fragment is located in the current file. This mechanism allows fragments to be placerI

data
in an
ssive

cified
n the
s this
5 then

g any

D

the

-

haring

including by reference a box or fragment that occurs in one part of a JPM file in a different

reference-can be by means of either an identifier, in the case of a Shared-Data Referen

art of

or in a different'JPM file. The two mechanisms for sharing boxes in a JPM file are Shared-Data
x and Cross=Reference box. Wherever a Shared-Data Reference or a Cross-Reference box
file, the data it references is treated as if it exists at the point in the file where the referepce is

box

, Or @ data reference including an offset and length, in the case of a Cross-Reference box (Annex

A Shared-Data Reference box in a file uses an identifier that is defined in the same file; therefore this
mechanism shall only be used to share data within a file. The Cross-Reference box uses a data reference and
therefore may be used to share data across files. In the case of a reference to an offset from the beginning of
the file and length, the offset applies before any substitution implied by the reference occurs. A shared data
substitution would not be understood by a JP2-only reader, so that a JP2-conforming JPM file must include
directly any box whose presence in the file is necessary for JP2 conformance.

5.2.8 Metadata

This International Standard allows metadata to be attached to any structural element of a JPM file, including the
file or document itself, page collections, pages, layout objects and objects. This is indicated in the box
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definitions in Annex B by the inclusion of a “metadata” box in the data field of the container box. Whenever
there is a reference to a metadata in a box definition, it is understood that the box may contain an XML box or a

uuiD

box with metadata. These “metadata” boxes are defined in Annex C.

5.3 JPM Use Scenarios (Informative)

5.3.1

Self-Contained Files and Files with External References

Clause 5.2 outlines the structure of a JPM file. In a local file, typically all image content and parameter boxes
are contained in a single file for ease of tracking and maintenance, and because local storage is available and
local bandwidths are high.

The n||u|tip|e layout object model is a method of representing and constructing document images

acces
apply
struct]
canb
of intg

The f
flexib
locate
enabl

Usefu
bottor
parts
the lo

Struct
Fragn

Page
referg
comp

curremt file, or non-zero, indicating’ that the data reference value is to be used as an index

Refer
a URI

5.3.2

JPM files prepared-for use on the Internet will typically already have been decomposed into layers

also

perfofmance‘in browsing remote JPM files.

s paradigms based on the multiple objects in addition to providing compressionadvan
ng the optimal compression method to each object. In addition, document images hav
Lre that implies a reading order, unlike photographic images, so that breaking.them into |
ring streaming advantages where only the small area of the page (a column, say, or a parg
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agment table and cross reference features of the JPEG 2000 family.of file formats provi
ity in the construction of files, whose contents are distributed across'multiple files, some of
d remotely on networks such as the Internet. This sub-clause leXxamines some of the file
ed by these features.

| JPM files tend to have structural information boxes at the top and large codestream object
h of the file or remotely located or both. This allows. rapid parsing and seeking among th
pf the file by first getting the necessary structural.information and then seeking to the offse
Cal or remote files.

nent Table boxes.

Table boxes are a key structuralifeature. They refer to Page boxes via page referg
nces contain an offset, length and data reference for the Page Box associated with eac

ete file. Each of these data references may be zero, indicating a page reference to a Pa

bnce box. The Data Reference box contains an enumerated list of strings, each string being
pointing to an Internet file.

Files prepared\for the Internet

nto separate layout objects. These preparation steps each give a measure of improv

which allows
tages due to
e an internal
ayout objects
graph) that is

de enormous
vhich may be
prganisations

5 either at the
e component
s specified in

ural information includes such information as-Page Table boxes, Page Collection boxes, Lalpel boxes and

nces. These
N page in the
ge box in the
nto the Data
A file name or

and perhaps
bd streaming

Such
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later. Codestreams and subsets of codestreams are accessible directly by seeking to a point in the file
indicated by entries in the fragment table associated with that codestream.

5.3.3

Page Collection Example

The main page collection of a very large multi-volume set of books such as an encyclopedia should not point to
each page individually; such a data structure would be too large to be brought over to a client before even the
first page can be displayed. Instead, the main page collection might serve as what amounts to a table of
contents and point to each of the front matter pages individually, then to page collections that each cover entire
volumes: Volume A, Volume B and so on. Each of these “volume” page collections would reference “section”
page collections that would reference “article” page collections, and so on. Each of these page collections
could have an appropriate label applied by means of Label boxes in their Page Collection boxes.
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A search of metadata for a term occurring on a few of the pages returns a new “search results” JPM file
containing a single main “search results” page collection pointing to a handful of pages. The first entry in this
page collection box would point directly to the first search result page. This would actually point to one of the
pages in the encyclopedia over on the server via an external reference. By navigating the “search results” page
collection, the application can let the user go to next search hit and previous search hit. If the user then finds
the article of interest and wants to continue reading onto a page back in the remote encyclopedia where no
search hit occurred, they would then need a next page function as well.

The client software would go to the PPCLoc box found in that page's Page box. This entry has a pointer to the
primary Page Collection box back in the main JPM file. This primary Page Collection box will then be used by
the client software to first find the current page’s entry in that page collection by means of the PlIx portion of the
PPCLoc box. ' ' B ious and
next pages can be found.

5.3.4 Page (ollections in a Client / Server Context

other
rom a

The JPM filg
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in the server’s JPM file. The client application would create a newlocal JPM file and could ¢
ly update it as portions of the server file are retrieved. Thistwould ensure that the browser
ns a valid JPM file when browsing ceases.

would have a main page collection. The main page<oltection would initially contain just one

hge table updated to point to each new local ‘copy of a server page. At the end of brows
le having no clear connection to the server file)could exist on the client.

of performing this browsing step would-be to copy the server’s main page collection to the
loading any pages. This page collection would be fixed up to point to the server copies

h to a
hoose
cache

page.
page
ng, a

client
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pages by creqting a data reference to the server,URL. Then, as the first page is brought down to the client, the

main page c(
pages.

5.3.5 Examp

In a client/se
page in the m
with that pad
construction
subsystem of
top of the bo
ranges of byt

llection is updated to point to_the local page, while continuing to point to the server for all

le of a Client/Serveridnteraction

ver system, a user'might want to browse a multi-page JPM file on a server, and to begin
iddle of that remote file. Perhaps a search engine found a hit on the JPM file metadata asso
e. The URl.returned by the search engine would point to the JPM file and could con
such as( http://webimaging.org/test.jpm?page=page17. This would instruct the JPM deg
the browser to abort the download of the full JPM file as soon as the key structural boxes

have’completed downloading. Then, byte serving protocols would be used to retrieve on

other

on a
Ciated
ain a
coder
at the
ly the
el7.

bS\néeded to render the data in the Page box associated through the Label box to label “pag

Each Object

box in each Layout Object box of a given Page box may contain a fragment table reference to a

Fragment Table Box. By retrieving only enough of each layout object’'s Fragments to render a rough initial
version of the page, a full rendering of all the layout objects can be deferred. The end user could in parallel
begin moving the mouse over the browser’s display window to indicate which layout objects might better be
refined next, based on their having been indicated of interest.

During this interactive browsing session, fragments are streaming over to the client copy of the JPM file in an
order that is quite different than the order in the server copy. Page 17 comes first in the client copy, where page
1 was more likely first in the server copy. Similarly, the layout objects within page 17 will have a different order
in the client version of the page, since the user’s mouse movements dictated their retrieval. The client version
can nevertheless form a perfectly equivalent surrogate for the server version because the page tables and
fragment tables in the client copy will have started out pointing entirely to fragments on the server. As
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fragments and Page boxes stream partially over to the client, the appropriate entries in the Page Table boxes
and Fragment Table boxes are updated to point to the appropriate segments of the client copy of the file
whether it is just in the file cache or explicitly saved.

When substantial changes are made to the fragment table, then the fragment table pointer can be changed to
point to a new, post-pended fragment table at the end of the file, and the old fragment table can be turned into
a Free box.

All the fragments of the data in the file could be retrieved either from another file located on the web server
external to the server copy of the JPM file or from a file located on another web server, or from an external file
located on the client machine. The fragment reference mechanism supports all of these sources of data
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Annex A
(normative)

Compound Image File Structure

This Annex describes the structure and organization of a JPM file. A JPM file uses the file format architecture

specified in |
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JPM file
| JPEG 2000 Signature box (B.1.1) |

| File Type box (B.1.2) |

Page box (B.2.1)
| Page Header box (B.2.1.1)

Layout Object box (B.3.1)
| Layout Object Header box |

Object box (Bi4.1)
| Object Header box |

Figure A-1 Conceptual structure of a JPM file

The JPEG 2000 Signature Box identifies the file as being part of the JPEG 2000 family of file formats.

The File Type box specifies file type, version and compatibility, including specifying if this file is a conforming
JPM file or if it may be read, at least in part, by a conforming JP2 or JPX reader.

An optional JP2 Header box may follow the File Type box, describing a document thumbnail image for the JPM
file.

The Compound Image Header box contains global information that describes the Compound Image file.
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The Page Collection box contains a Page Table box for locating the individual pages of a JPM file.

The Page box describes the page onto which its constituent layout objects are composited using the imaging
model. It may also contain references to metadata associated with the page. The Page box also contains one
or more layout objects.

A Compound Image File must contain a JPEG 2000 Signature box, a File Type box and a Compound Image
Header box. The file may or may not contain image data. Figure A-1 shows the data stored with the Compound
Image File.

The JPM format allows the codestreams in the |mage layers to be non- contlguous This enables mterleavmg
codestream
rendered progressively at the same time.

The JPM format also allows the codestreams in the image layers to be stored outside but referen¢ed frgm the
Compound Image File. This means that the images used in a compound image can be stored ‘separately from
their parent cpmpound image or JPM file.

A.3 Box Definition

Physically, each element in a JPM file is encapsulated within a binary structure called a box. That binary
structure is dégfined in ITU-T Rec T.800 | ISO/IEC 15444-1 Annex 1.4.

Annex B defines the boxes used in this Part of this International Standard. Each box is described using the
notation defirfed in ITU-T Rec T.800 | ISO/IEC 15444-1 Annex 1.3.6:

The following|additional information is provided in the box definitions.

Box type:
Container:
Mandatory:
Quantity:
Location:

Box type is the value of the TBox fielduef the box. Mandatory indicates whether the box is required|to be
present in thg box that contains it. Container specifies the box that contains the box being defined. Quantity is
the number of boxes being definedithat can occur in the Container. Location describes where in the Conftainer
the box beingd defined can occur:

— Where not Specified, all integer values are assumed to use the big-endian byte order.

— Some boxes have values assigned to groups of bits within a field. In some cases there arg bits,
denoted by “x”, that are not assigned a value for any field within a parameter. The fieldg shall
contain a value of zero for all such bits. The decoder shall ignore these bits.

A.4 Boxes Used in a Compound Image File

Table A-1 lists the boxes used in a JPM file and defined or referenced within this International Standard.
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Table A-1 Boxes defined or referenced within this International Standard

Box name Type Superbox Comments (Informative)
Base Colour ‘belr’ Yes This box contains all the information specifying
(0x6263 6C72) the colour of a page or of an object for which
no image data is available.
Base Colour Value ‘bevl’ No This box specifies the component values for
(0x6263 766C) the colour of a page or of an object for which
no image data is available.
Colour Specification ‘colr’ No This box specifies the colourspace of an
(0x636F 6C72) image.
Compound Image ‘mhdr’ No This box contains general information apout
Header (0x6D68 6472) the compound image file, sugh as’profile and
version.
Contiguous Code- ‘ip2¢’ No This box contains a valid’and complete JPEG
stream (Ox6A70 3263). 2000 codestream.
Cross-Reference ‘cref’ No This box specifies'that a box found in apother
(0x6372 6566) location (eitherwithin the JPM file or within
another file) should be considered as if jt was
directly-Contained at this location in the JPM
file,
Data Reference ‘dtbl’ No This box contains a set of pointers to other files
(0x6474 626C) or data streams not contained within the JPM
file itself.
File Type ‘ftyp’ No This box specifies file type, version and|com-
(0x6674 7970) patibility information, including specifying if this
file is a conforming JPM file.
Fragment List flst’ No This box specifies a list of fragments thgt make
(0x666C 7374) up one particular codestream within thelfile.
Fragment Table ‘ftbl’ Yes This box describes how a codestream Has
(0x6674 626C) been split up or fragmented and then stpred
within the file.
Free ‘free’ No This box contains data that is no longerjused
(0x6672 6565) and may be overwritten when the file is
updated.
Image Header ‘ihdr’ No This box specifies the size of the image|and
(0x6968 6472) other related fields.
JP2 Header ‘ip2h’ Yes This box contains a series of boxes thaf{ con-
(Ox6A70 3268) tain header-type information about a filg con-
taining a single image.
JPEG 2000 Signature | ‘jP\040\040° No This box uniquely defines the file as being part
(0x6A50 2020) of the JPEG 2000 family of files.
Label ‘IbN\O40’ No This box specifies a textual label for a Page
(0x6C62 6C20) box or a Page Collection box.
Layout Object ‘lobj’ Yes This box contains the information and image

(0x6C6F 626A)

data needed to composite a mask-image
object pair.
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Table A-1 Boxes defined or referenced within this International Standard (continued)

Box name Type Superbox Comments (Informative)
Layout Object ‘Ihdr’ No This box describes the properties of the layout
Header (0x6C68 6472) object and assigns each a unique identifier
within the page.
Media Data ‘mdat’ No This box contains generic media data, which is
(0x6D64 6174). referenced through the Fragment List box.
Object ‘objc’ Yes This box contains all the image data and infor-
(0xB6F62 6A63) mation for one object in a layout object.
Object Header ‘ohdr’ No This box describes the properties of an objeact,
(Ox6F68 6472) identifying it as a mask, an image or a com-
bined mask/image object, and assigns each
object a unique identifier within the,file:
Object Bcale ‘'scal’ No This box describes the scaling for'an object
(0x7363 616C) before applying it to the page!
Page ‘page’ Yes This box contains all the\information needed to
(0x7061 6765) image a page includingreferences to code-
stream data.
Page Jollection ‘pcol’ Yes This box groups together the locations of a set
(0x70636F6C) of pages,so.that they are treated as related
and assaCciated with each other.
Page Header ‘phdr’ No This®box describes the properties of a page
(0x7068 6472) and gives the number of layout objects in the
page.
Page Thble ‘pagt’ No This box gives the locations of the pages in a
(0x7061 6774) page collection and enables random access of
pages in a file.
Primary Page Collec- | ‘ppcl’ No This box gives the location of the primary page
tion Logator (0x7070 636C) collection for the page collection.
Shared| Data Entry ‘sdat’ Yes This box contains a box that can be referenced
(0x7364 6174) by an identifier from multiple places within a
file.
Shared|Data Refer- ‘sref’ No This box can be used to insert a box in the file
ence (0x7372 6566) by reference to a previous occurrence of the
box in the same file.
UuID ‘uuid’ No This box contains vendor specific information.
(0x7575 6964)
UUID II IfU "u'inf’ LAYE=d Thio b\.}/\ wUT |tuir‘|o udd;tlunal il IfUI |||atiun aOSU
(0x7569 6E66) ciated with a UUID.
XML ‘xmN\040’ No This box contains vendor specific information

(0x786D 6C20)

in XML format.
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Annex B
(normative)

Box Definitions

This Annex defines the boxes that are used in a conforming JPM file and that shall be interpreted by all

confo

B.1

B.1.1

The f
Anne

B.1.2

‘ming readers. Each ot these boxes contorms 1o the standard box structure as defined In_Anpnex A3.

File Level Boxes

JPEG 2000 Signature box

Box type: 'jP\040\040' (0x6A502020)
Container: File

Mandatory: Yes

Quantity: Exactly one

Location: First box in file

brmat and structure of the JPEG 2000 Signature boX is*defined in ITU-T Rec T.800 | ISOfIEC 15444-1

1.5.1.

File Type box

The f

Box type: 'ftyp' (0x66747970)

Container: File

Mandatory: Yes

Quantity: Exactly one

Locationrimmediately after the JPEG 2000 Signature box

rmat and structure of, the File Type box is defined in ITU-T Rec T.800 | ISO/IEC 15444-1 Apnex |.5.1.

The BR field in the File\Type box shall be 'jpm\040' for files that are completely defined by thig International
rd. In addition, a’file that conforms to this International Standard shall have at least one ( L field in the

Stan
File

B.1.

pe box, and-shall contain the value 'jpm\040' in one of the CL! fields in the File Type box.

JP2 Header box (superbox) after File Type box

Do A

Boxtype—jp2h(Ox6A703268)

Container: File

Mandatory: No

Quantity: At most one

Location: Anywhere after the File Type box

The format and structure of the JP2 Header box is defined in Annex B.6.2.

The first file level JP2 Header box following the File Type box describes a document level thumbnail of the JPM
file. The first contiguous codestream following a file level JP2 Header box shall contain the associated
thumbnail codestream. If the JP2 Header box and the Contiguous Codestream box are JP2 compatible, then
the JPM file is JP2 compatible and ‘jp2\040’ occurs in the compatibility list in the File Type box. See 5.2.5 for

more

details.
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B.1.4 Compound Image Header box

Box type: ‘mhdr’ (0x6D686472)

Container: File

Mandatory: Yes

Quantity: Exactly one

Location: Anywhere after the File Type box

The Compound Image Header box contains general information about the compound image. It is
recommended that this box be placed immediately after the File Type box and any file level JP2 Header box.
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Figure B-1 Organization of the contents of a Compound Image Header box

Number of pages. This parameter specifies the number of Page boxes in the compound
file and is stored as a 4-byte unsigned big endian integer.If not known, the value is 0.

stored as a 1-byte unsigned integer. Values defined’in this specification are specified in
B-1. See Annex D for full details of the profiles:

Table B-1 Legal’P values

Value Meaning
0 No profile specified
1 Web profile
other values Reserved for ISO use.

Self-contained: [This value is stored as a 1-byte unsigned integer. If it has value 1, then t
is self contained and has no references to external data; otherwise, it has value 0.

integer:

CLen:Main Page Collection Length. This field specifies the length of the main Page Coll
box. This field is encoded as a 4-byte unsigned big endian integer.

fpwing

mage

Profile ID; application profile or mode that must be Supported to read this file. This vglue is

Table

he file

COff:Main Rage Collection Offset. This field specifies the offset from the start of the file to the first
byte ofthe main Page Collection box. This field is encoded as an 8-byte unsigned big gndian

bction

Mask coders; the coder or coders that may be used to compress the mask objects of the

layout

objects in this file. This field can be one or more bytes long, with values set bit-by-bit as

specified in Table B-2.

Table B-2 Mask Coders

Values (bits)
MSB LSB Mask Coder Flags
XXxX xxx0 One dimensional ITU-T Rec. T.4 (MH) coding is not used
XXXX XXX 1 One dimensional ITU-T Rec. T.4 (MH) coding may be used

26
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Table B-2 Mask Coders (continued)

Values (bits)
MSB LSB Mask Coder Flags
XXXX Xx0x Two dimensional ITU-T Rec. T.4 (MR) coding is not used
XXXX XX1X Two dimensional ITU-T Rec. T.4 (MR) coding may be used
XXXX XOXX ITU-T Rec. T.6 (MMR) coding is not used
XXXX XTXX ITU-T Rec. T.6 (MMR) coding may be used
XXXX 0XXX ITU-T Rec. T.82 (JBIG) coding is not used
XXXX XXX ITU-T Rec. T.82 (JBIG) coding may be used
XXX0 XXXX ITU-T Rec. T.800 (JPEG 2000) coding is not used
XXXT XXXX ITU-T Rec. T.800 (JPEG 2000) coding may be used
XXOX XXXX ITU-T Rec. T.88 (JBIG2) coding applying ITU-T Rec. T.89)is not usgd
XXTX XXXX ITU-T Rec. T.88 (JBIG2) coding applying ITU-T Rec,T.89 may be used
XOXX XXXX Reserved for ISO use
XTXX XXXX Reserved for ISO use
0XXX XXXX Last byte specifying the coders which may be used
TXXX XXXX Extend with another byte specifying,coders which may be used

Bit 7, the extend bit, would be set when adding another byte to accommodate additional coders, such as ap eighth, which
would [be assigned to bit number 8.

IC: Image coders; the coder or coders that{may be used to compress the image ¢bjects of the
layout objects in this file. This field cari\be one or more bytes long, with values sgt bit-by-bit as
specified in Table B-3.

Table'B-3 Image Coders

Values (bits)
MSB LSB Image Coder Flags
XXXX XxX0 ITU-T Rec. T.81 (JPEG) coding is not used
XXXX XXX 1 ITU-T Rec. T.81 (JPEG) coding may be used
XXXX XX0x ITU-T Rec. T.82 (JBIG) coding applying ITU-T Rec. T.43 is not usgd
XXXX XX1X ITU-T Rec. T.82 (JBIG) coding applying ITU-T Rec. T.43 may be uged
XXXX XOXX ITU-T Rec. T.45 (Run-Length Colour Encoding) coding is not usefl
XXXX XTXX ITU-T Rec. T.45 (Run-Length Colour Encoding) coding may be usg¢d
XXXX0XXX ITU-T Rec. T.87 (JPEG-LS) coding is not used
X%, TXXX ITU-T Rec. T.87 (JPEG-LS) coding may be used
XXX0 XXXX ITU-T Rec. T.800 (JPEG 2000) coding is not used
XXX T XXXX ITU-T Rec. T.800 (JPEG 2000) coding may be used
XXOX XXXX Reserved for ISO use
XXTX XXXX Reserved for ISO use
XOXX XXXX Reserved for ISO use
XTXX XXXX Reserved for ISO use
OXXX XXXX Last byte specifying the coders which may be used
TXXX XXXX Extend with another byte specifying coders which may be used

Bit 7, the extend bit, would be set when adding another byte to accommodate future support for additional coders, such as
an eighth, which would be assigned to bit number 8.
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IPR:

Intellectual Property. This parameter indicates whether this JPM file contains intellectual
property rights information. This value is stored as a 1-byte unsigned integer. If the value of this
field is 0, this file and the image files it contains do not contain rights information, and thus the
file does not contain an IPR box. If the value is 1, then the file does contain rights information
and thus does contain an IPR box as defined in Annex C.1. Other values are reserved for ISO

use.

Table B-4 Format of the contents of the Compound Image Header box

Field name Size (bits) Value
NP 32 0 (2%2.1)
P 8 see Table B-1
SC 8 Oor1
MPCOff 64 12 — (284.1)
MPCLen 32 0— (28%1)
MC variable see-Table B-2
IC variable See Table B-3
IPR 8 0—1
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B.1.5 Data Reference box

Box type: ‘dtbl' (0x6474626C)

Container: File

Mandatory: No

Quantity: At most one

Location: Anywhere after the Compound Image Header box

44-6:2003(E)

The Data Reference box contains an array of URLs that are referenced by this file. The Data Reference box is
not a superbox because it does not contain only boxes.

Data
refer {

The ty

_‘UfCICI 1T IUU)\ Cllil iUb dlc UDUUI IlJy Payc lelJiU IUU)\UD, ijcbt HCGUICI IUU)\CD dlluI FIdleIUIIL
o data external to the JPM file.

NDR: Number of data referencesThis field specifies the number of data references,

DR':

In a Page Table box, a data reference and offset refer to an exterpal IPage
Collection box.

In an Object Header box, a data reference and offset refer to an external Fragme

In a Fragment List box within a Fragment Table box, a data reference and offs
external codestream fragment.

In a Fragment List box within a Cross-Reference box,.a“data reference and offg
external shared header or metadata fragment.

DRNDR

or| 8

Figure B-2 Organization of the contents of a Data Reference box

number of URL boxes contained within this Data Reference Box.

Data Reference URL. This field contains a Data Entry URL box as specified in ITU
| ISO/IEC 15444-1CAnnex 1.7.3.2. However, in this context, the Location field in
specific to UUID Info boxes. The meaning of the URL is specified in the context g
refers to the particular entry in the Data Reference box.

List boxes to

box or Page

ht Table box.

et refer to an

et refer to an

pe of a Data Reference box shall be ‘dtbl’ (0x6474626C). Thisbox contains the following fig¢lds:

and thus the

-T Rec T.800
he box is not
f the box that

The indices*of the elements in the array of DR fields are 1 based; a data referg¢nce of 1 in a

DR field-within a Fragment List box or Page Table box specifies the first Data R
contained within the Data Reference box. A data reference value of 0 is a spe
indicates that the reference is to data contained within this file itself.

Table B-5 Format of the contents of the Data Reference box

eference URL
Cial case that

Field name Size (bits) Value
NDR 16 0 —65535
DRI Variable Variable

© ISO/IEC 2003 - All rights reserved
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B.1.6 Page

Collection box (superbox)

Box type: ‘pcol’ (0x70636F6C)

Container: File

Mandatory: No

Quantity: At least one

Location: Anywhere at the file level after the File Type box

NOTE - For efficient access, an optimized file would have the first Page Collection box located following the Data

Reference box

, if it exists, otherwise it would immediately follow the Compound Image Header box.

A Page Collection box is a superbox that contains a Primary Page collection box that is required except when

the page coll
optional Lab
associates a
label and opt

A JPM file sh
page collectiq

The type of a

PP(

Lak

onal metadata.

n. The role of the primary page collection is discussed in 5.2.1.

PPCLoc Label Metadata PTable

-

Figure B-3 Organization of the contents-of'a Page Collection box

box contains a label associatedwith the Page Collection; this box is optional.

PT

MeJadata: Optional metadata boxes

Page Collection box shall be ‘pcol’ (0x70636F6C). This box contains the following fields:

LLoc: Primary Page Collection Locator box. This box contains a Page Collection Locator 4
specified in Annex B.1.6.1.
el: Label box. This optional field may contain a Label box as specified in Annex B.6.3

ble: Page Table box. This field contains a Page Table box as specified in Annex B.1.6.2)

ection is the main page collection without a primary page collection as described in 5.2,2.2, an
bl box, optional metadata boxes, and a mandatory Page Table box. A Page Colléctio
collection of pages, whose locations are obtained using the Page Table box withy'an of

h box
tional

bll have at least one page collection. Every page in a JPM file belongs to whatiis/Called its pfimary

OX as

. This

30
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B.1.6.1 Primary Page Collection Locator box

Box type: ‘ppcl’ (0x7070636C)

Container: Page Collection box or Page box

Mandatory: Yes, except in the case of a single page, self-contained JPM file, where it
is optional in the Page box.

Quantity: At most one

Location: Anywhere

Each Page Collection box and Page box shall contain a Primary Page Collection Locator box. A Primary Page
Collection Locator box contains a set of fields used to locate the “Primary Page Collection” of the page or page
collect hre re—prim tor-is-ch eHA

pe of a Primary Page Collection Locator box shall be ‘ppcl’ (0x7070636C). This“box|contains the
followjng fields:

PPCDR

‘ PPéOﬁ ‘ PPéLen Pix

Figure B-4 Organization of the contents of a Primary Page.Collection Locator bgx

PPCOff:Primary Page Collection Offset. This field specifies the offset from the start of|the file to the
first byte of the primary Page Collection box t0 which the page or page colleclion container
belongs. This field is encoded as an 8-bytebig endian unsigned integer.

PPCLen:Primary Page Collection Length. This field specifies the length of the primary Page
Collection box for this page. This field'is encoded as a 4-byte big endian unsighed integer.

PPCDR:Primary Page Collection Data Reference. This field specifies the data file or [resource that
contains the primary page collection to which the page or page collection contginer belongs.
If the value of this field is zéro, then the primary Page Collection box is contairjed within this
file. If the value is not zero, then the page is contained within the file specified by this index
into the Data Reference box. This field is encoded as a 2-byte big endian unsigned integer.

Pix: Primary Page Collection Page Table Index. This field specifies an index in the Page Table of
the primary page collection to which the page or page collection container pelongs. The
entry at the specified index in the Page Table of the primary page collection shall reference
the page‘er page collection contained in the primary page collection. This field is encoded as
a 4-byte big endian unsigned integer.

Table'B<6 Format of the contents of the Primary Page Collection Locator box

Field name Size (bits) Value
PPCOff 64 0 — (2%4-1)
PPCLen 32 0— (23%-1)
PPCDR 16 0 — 65535

Plx 32 0— (232-1)
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B.1.6.2 Page Table box

Box type: ‘pagt’ (0x70616774)

Container: Page Collection box

Mandatory: Yes

Quantity: Exactly one in each Page Collection box
Location: Anywhere

The Page Table box contains the offsets to the Page boxes and Page Collection boxes within the page
collection.

The box datareen
box or a Page¢

The type of a

32

NE]

OFF:

LEN':

DR}

FL!

Collection box. A flag in each table entry indicates the type of box being referenced.

Page Table box shall be ‘pagt’ (0x70616774). This box contains the following fields:

NE OllF0 ‘ LIJN0 DR | FL?

D RNE—l

| OFIlNE'l LEF\NE'l

FLNE—l
Figure B-5 Organization of the contents-of .a Page Table box

Number of entries in the page table. The number of {OFF, LEN, DR, FL} tuples in the
Table box shall be the same number as_the,value of the NE field. This field is encoded a
byte big endian unsigned integer.

Offset. This field specifies the offsetto the first byte of the referenced Page or Page Coll
box. The offset is relative to the first byte of the file (the first byte of the length field of the
2000 Signature box). This field\is encoded as an 8-byte big endian unsigned integer.

Length of the page. This.field specifies the length of the Page Box containing the page
field is encoded as a 4tbyte big endian unsigned integer.

Data reference. This field specifies the data file or resource that contains this page. If the

Page

Page
S a 4-

Bction
IPEG

. This

value

of this field is zerg; then the page is contained within this file. If the value is not zero, then the

page is contained within the file specified by this index into the Data Reference box. Thi
is encoded.as a 2-byte big endian unsigned integer.

Flag. Fhis field indicates the type of entry. This field is encoded as a 1-byte unsigned in
Legalwalues of this field are as follows:

5 field

teger.
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Table B-7 Legal FL values

Value Meaning

MSB LSB

xxxx x001 Offset to Page box

xxxx x011 Offset to Page box containing thumbnail.

xxxx x000 Offset to non-auxiliary Page Collection box.

xxxx x100 Offset to auxiliary Page Collection box.

XXXX 0XXX Offset to Page or Page Collection box containing no metadata

XXXX XXX Offset to Page or Page Collection box containing metadata
other values Reserved for ISO use.

Table B-8 Format of the contents of the Page Table box

Parameter Size (bits) Value
NE 32 1—(232-1)
OFF! 64 12 — (2%4-1)
LEN! 32 0— (2°2-1)
DR! 16 0 — 65 535
FL 8 see Table B-7
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B.1.7 Shared Data Entry box

Box type: ‘sdat’ (0x73646174)

Container: File
Mandatory: No
Quantity: Any number

Location: Anywhere after the Compound Image Header box

The Shared Data Entry box contains an Identifier field and Shared Data, which is a box that can occur multiple
times in the file. An example of Shared Data is a JP2 Header Box. Rather than replicate that box each time it is
used, a reference to the box is used. The reference is contained in a Shared Data Reference Box. When this

reference is
identifier as u

The type of a

Sha

4 ol 1 ol loasblo Qlo DU m W P £ 4o Ol DU o VA R el § n N
ITCUUTIICTTU, TUTS TTUIALTU Uy UTC OTTadliTU Uala DUA TTUTIT UIT oTTldiTU Udla LTIy DUA WILIT UTC

sed in the Shared Data Reference Box.

Shared Data Reference box shall be ‘sdat’ (0x73646174). This box contains the following fi
SharedData

)

Figure B-6 Organization of the contents of a Shared Data-Entry box

Identifier. This field specifies a number that is the unique identifier for the shareq

contained in the box. It is encoded as a 2-byte unsigned integer.

redData: This field contains the box that can be used{multiple places in the file.

Table B-9 Format of the contents of a.Shared Data Entry box

Field name Size (bits) Value
ID 16 0—65535
Shared Data Variable Variable

same

elds:

data

34
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B.1.8 Shared Data Reference box

Box type: ‘sref (0x73726566)

Container: Not restricted

Mandatory: No

Quantity: Any number

Location: Anywhere after the Shared Data Entry Box with the same ID

The Shared Data Reference box contains a reference to the shared data that is to be used or inserted at the
point in the file where the Shared Data Reference box occurs. When a Shared Data Reference box is
encountered, it is replaced by the shared data from the Shared Data Entry Box with the ID value.

Any O

The ty

ffsets in the file are understood to apply before any substitution implied by the Shared Data|Reference.

pe of a Shared Data Reference box shall be ‘sref’ (0x73726566). This box contains the follpwing field:

ID

Figure B-7 Organization of the contents of a Shared Data Reference box

Identifier. This field specifies a number that is thetnique identifier of the shar¢d data to be
used. It is encoded as a 2-byte unsigned integer. It is a reference to the shardd data in the
Shared Data Entry Box with the same ID field value.

Table B-10 Format of the contents 6f the Shared Data Reference box

Field name Size (bits) Value

ID 16 0 — 65535
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B.2 Page Level Boxes

B.2.1 Page box (superbox)

Box type: ‘page’ (0x70616765)

Container: File

Mandatory: Yes

Quantity: At least one

Location: Anywhere after the Compound Image Header box

The Page box is a superbox that contains information about the page on which the layout objects are rendered,

followed by th

The type of a

e layout objects that make up the page contents.

Page box shall be ‘page’ (0x70616765). This box contains the following fields:

PHDR

PHDR:

PPCLoc:

Res:

BCLR:

Metadata:

Lak

Lohj':

el:

PPCLoc Res BCLR Metadata Label

s = 22020202020 0 0

—_

Figure B-8 Organization of the contents of a Page box

Page Header box. This field contains a Layout Object\Header box as specified in 1
B.2.1.1.

Primary Page Collection Locator box. This box contains a Page Collection Locator G
specified in Annex B.1.6.1. This is mandatory except in the case of a single page
contained JPM file, where it is optional.

Resolution box. This optional field mayrcontain a Resolution box as specified in ITU-
T.800 | ISO/IEC 15444-1 Annex 1.5:3.7. This box gives the resolution of a page gri
Together with the page height andwidth in the Page Header box, it gives the physic
of the page.

Base Colour box. This optiohal field may contain a Base Colour box as specified in 1
B.6.1. The Base Colourbox occurs in a Page box when the value of the PColour field
Page Header box is\255. Within a Page Box it specifies the colour that is applied p
rendering any objeets onto the page.

Optional metadata boxes.

Label box. ,This field may contain a Label box as specified in Annex B.6.3. Thi
contains\a label associated with the page; this box is optional.

Layout Object box i, where i = 0, NLobj-1; the Layout Object box is specified in 1
B.371. NLobj is the number of layout objects on this page and is specified in the
Header box contained within this box.

Annex

oXx as
self-

I Rec
unit.
| size

Annex
in the
Fior to

5 box

Annex
Page
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B.2.1.1 Page Header box

Box type: ‘phdr’(0x70686472)
Container: Page box

Mandatory: Yes

Quantity: Exactly one

Location: First box in a Page box

A Page Header box specifies a number of layout objects on the page and describes the height, width,
orientation and colour of the page, i.e. the surface on which the layout objects are rendered.

The tyg

NLobj PColour

PHeight P\/\Jidth OR

Figure B-9 Organization of the contents of a Page Header'box

NLobj: Number of layout objects on this page. This value is stored as a 2-byte big endlian unsigned
integer.

PHeight:Page height. This field indicates the height, in pagé grid units and before any rptation, of the
region onto which the layout objects on this page are to be rendered. This valye is stored as
a 4-byte big endian unsigned integer.

PWidth: Page width. This field indicates the width{ in page grid units and before any rptation, of the
region onto which the layout objectsionthis page are to be rendered. This valye is stored as
a 4-byte big endian unsigned integer.

OR: Page orientation. This field jindicates the orientation of the page. The value i$ a 2-byte big
endian unsigned integer. Values defined in this specification are:

Table B-11 Legal OR values

Value Meaning
0 Orientation not specified
1 Rotate 0° clockwise for a right-reading image
2 Rotate 90° clockwise for a right-reading image
3 Rotate 180° clockwise for a right-reading image
4 Rotate 270° clockwise for a right-reading image
All other values reserved

PColour:Page Colour. This field indicates whether the page is transparent, in which case the layout
objects are imaged onto whatever exists within the boundaries of the page, or whether the
page has a colour, in which case, the page colour is applied everywhere within the
boundaries of the page and then the layout objects are imaged onto the page. The value is
a 2-byte big endian unsigned integer. Values defined in this specification are:
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Table B-12 Legal Pcolour values

Value Meaning
0 Page is transparent
1 Page is white
2 Page is black
255 Page colour is specified in Base Colour box (Annex B.6.1)
All other values reserved
Table B-13 Format of the contents of a Page Header box
Field name Size (bits) Value
NLobj 16 0— 65535
PHeight 32 1 —(2821)
PWidth 32 13— (232-1)
OR 16 see Table B-11
PColour 16 see Table B-12

© ISO/IEC 2003 - All rights reserved


https://iecnorm.com/api/?name=5d59cad3a2fe1b218eb2b8a00df27603

ISO/IEC 15444-6:2003(E)

B.3 Layout Object Level Boxes

B.3.1 Layout Object box (superbox)

Box type: ‘lobj’ (0x6C6F626A)

Container: Page box

Mandatory: Yes

Quantity: Any number

Location: Anywhere after Page Header box

A Layout Object box contains the information needed to position and composite an image and optional mask
on a page. It contains the Layout Object Header box, optional metadata, and an Object Header,Hox (for image
data) pnd an optional Object Header box (for mask data).

The type of a Layout Object box shall be ‘lobj’ (Ox6C6F626A). This box contains the following fields:
Metadata Label oBJ® oBJ!

Figure B-10 Organization of the contents of a Layout Object box

LHDR: Layout Object Header box. This field contains*a Layout Object Header box gs specified in
Annex B.3.1.1.

Metadata:Optional metadata boxes.

Label: Label box. This field may contain*a Label box as specified in Annex B.§.3. This box
contains a label associated with, the page; this box is optional.

oBJ!: Object box; the first Object*box. This field contains an Object box as specified in Annex
B.4.1.

OBJ!: Object box; the second Object box. This field contains an Object box as spedffied in Annex
B.4.1; this box is 6ptional.
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B.3.1.1 Layout Object Header box

Box type: ‘Ihdr’ (0x6C686472)
Container: Layout Object box
Mandatory: Yes

Quantity: Exactly one

Location: First box in Layout Object box

This box gives the layout object ID (unique within a page), height (in page grid units), width (in page grid units),
offset with respect to the page and style of the layout object.

The type of a

40

l - o | dar-bas ball k. dbade (O a0 A70\ T bas niciac-th fallavaiac-—Ffi .
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LObjID Style
LHeight LWidth LVoff LIJoff

Figure B-11 Organization of the contents of a Layout Object Header box

LObjID: Layout Object Identifier. Each layout object in a given Page box.has a unique LObjID|value

and Layout Object boxes within a Page box must occur\in order of increasing LIObjlD
value. If the page does not contain a page thumbnail then-the LODbjID values range from 1
to NLobj, with NLobj defined in the Page Header box within the Page box. If a pagd does
contain a page thumbnail then the LObjID values for the contained Layout Object poxes
range from 0 to NLobj - 1, with a LObjID value~of 0 identifying the page thumbnail pbject
(see Clause 5.2.5). This value is stored as a.2-byte big endian unsigned integer.

LHeight: Layout object height. This field indicates.the height, in page grid units, of the layout pbject

before any page rotation. This value is;stored as a 4-byte big endian unsigned integér.

LWidth: Layout object width. This field indicates the width, in page grid units, of the layout pbject

LVoff:

LHd

Sty

pff:

before any page rotation. This yalue is stored as a 4-byte big endian unsigned integer.

Layout vertical offset. This field indicates the vertical starting offset in page grid units|of the
layout object. This value is:stored as a 4-byte big endian unsigned integer.

Layout horizontal offset This field indicates the horizontal starting offset in page grid units
of the layout object. This value is stored as a 4-byte big endian unsigned integer.

Layout Object Style. This field indicates the style of the layout object. A layout obje¢t can
consist of €ither a single image or an image and a mask pair. The image and mask of a
layout object may consist of two separate objects or the mask may be the last component
of the.image object. The value is a 1-byte unsigned integer. Values defined ip this
spegification are:

Table B-14 Legal Style values

\/alue I\/Ioaning
0 Separate objects for image and mask components.
1 Single object for image and mask components.
2 Single object for image components only (no mask).
3 Single object for mask components only (no image).
255 User specified layout object.
All other values reserved
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Table B-15 Format of the contents of the Layout Object Header box

Field name Size (bits) Value
LObjID 16 0 — 65535
LHeight 32 0 — (23249)
LWidth 32 0 — (2829)

LVoff 32 0 — (28249)
LHoff 32 0— (2%2.1)
Style 8 see Table B-14
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B.4 Object Level Boxes

B.4.1 Object box (superbox)

Box type: ‘objc’ (0x6F626A63)

Container: Layout Object box

Mandatory: Yes

Quantity: At least one in each Layout Object box
Location: Anywhere after the Layout Object Header box

The Object box is a superbox that contains information about the objects.

The type of a

42

OH

BC

Metadata:Optional metadata box.

Lak

LR:

el:

Scale:

JP2

h Object box shall be ‘objc’ (0x6F626A63). This box contains the following fields:

e BN

HDR:

BCLR Metadata Label Scale JP2HDR

Figure B-12 Organization of the contents of an Object box

Object Header box. This field contains an Object-Header box as specifi
Annex B.4.1.1.

Optional Base Colour box. This optional field may contain a Base Colour box as spsd
in Annex B.6.1. The Base Colour box within the Object box is used to specify the val
be used within the boundaries of the layout{object in areas where no image is de
This includes the situation where the object NoCodestream field is 1 and the sit
when the scaled and positioned object image is smaller than the layout object.

Optional Label box. This optional field may contain a Label box as specifi
Annex B.6.3. This box contains a label associated with the page.

Optional Object Scale(box. This optional field may contain an Object Scale b
specified in Annex B.421.2. It specifies the scaling for the object before applying it

page.

bd in

cified
les to
fined.
Jation

ed in

DX as
to the

Optional JP2.Header box. Always exists if the NoCodestream field in the Object Header

box is 0. This) optional field may contain a JP2 Header box as specified in Annex B.4

1.3,
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B.4.1.1 Object Header box

Box type: ‘ohdr’ (Ox6F686472)
Container: Object box

Mandatory: Yes

Quantity: Exactly one

Location: First box in the Object box

44-6:2003(E)

This box contains fields that describe general properties of the object. The fields are: ObjType (if this object is
used only for a mask the type is '0', if only for the image the type is '1', if for the image and mask the value is
'2"), NoCodestream (if value of this parameter is '1', then this object is coloured by a unique colour specified by

Y-V

Obicect- bayxd—OHoff oL $al o0 HY AW a\V/X:]

the B

page
of a H

rotT

The ty

grid resolution), and a reference to the codestream data for the object - either an offset.to g
ragment Table or Contiguous Codestream box.

pe of a Object Header box shall be ‘ohdr’ (0x6F686472). This box contains the following fie

Coloe-Rayv—in-tha {h Zaon offcat in o—aekd—nd 7N
TOTOTUT B Ot e~ oo et OO oo (orzormar— oSt —pagc ToO—OTmtS ), o vOoT—(ve

ObjType

v

DR

OVoff

| OILF ‘ LéN

Oi—\off

T

NoCodestream
Figure B-13 Organization of the contents of‘an Object Header box
ObjType: Object Type; Identifies whether the€ object is a mask object or an image

Layout Object. The value is a 1-byte big endian unsigned integer. Values ¢
specification are:

Table B-16."Legal ObjType values

Value Meaning
0 The object contains the mask of a layout object
1 The object contains the image of a layout object
2 The object contains the image and mask of a layout object
All other values reserved

NoCodestream: Identifies whether or not the object contains a compressed codestrea
does not contain a codestream, then there is no image for this object and
a single uniform colour value as specified in the Base Colour box is used
The value is a 1-byte big endian unsigned integer. Values defined in this spe

o)

freftical offset in

nd the length

Ids:

object in the
efined in this

. If the object
“image” with
bs the object.
Cification are:

Table B-17 Legal NoCodestream values

Value Meaning

The object contains a codestream

The object does not contain a codestream

All other values reserved

OVoff: Vertical offset in the scaled object; the vertical offset into the scaled object in page grid units.
This field is a 4-byte big endian unsigned integer. If the NoCodestream field has a value of 1,

then this field is ignored.
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OHoff: Horizontal offset in the scaled object; the horizontal offset into the scaled object in page grid units.
This field is a 4-byte big endian unsigned integer. If the NoCodestream field has a value of 1, then this
field is ignored.

OFF:

LEN:

DR:

44

Offset. This field specifies the file offset to the start of the Contiguous Codestream or Fragment Table
box that is associated with this object’s image. The Contiguous Codestream or Fragment Table box is
used to access the actual codestream. The offset is relative to the first byte of the file. This field is
encoded as an 8-byte big endian unsigned integer. If the NoCodestream field has a value of 1, then

this

field is ignored.

Length of the Contiguous Codestream or Fragment Table box. This value includes only the actual
data and not any headers of an encapsulating box. This field is encoded as a 4-byte big endian

uns
isn
Dat
the
acC
con
a 2
ignd

ghred-nteger—value-is-O-thenthe-length-of-the-Contighous-Cedestrearm-or-FragmentTab
bt known. If the NoCodestream field has a value of 1, then this field is ignored.

h reference. This field specifies the data file or resource that contains the Fragment-Table

value of this field is zero, then the fragment is contained within this file or the datais.Contai
pntiguous Codestream box within the file. If the value is not zero, then the fragmient table

ained within the file specified by this index into the Data Reference box. This\field is encod
byte big endian unsigned integer. If the NoCodestream field has a valueof 1, then this f
red.

Table B-18 Format of the contents of the Object Header'box

Field name Size (bits) Value

ObjType 8 see Table B-16
NoCodestream 8 see Table B-17

OVoff 32 0 — (232-1)

OHoff 32 0 — (232-1)

OFF 64 0— (2%%1)

LEN 32 0 — (232-1)

DR 16 0 — 65535

e box

pox. If
ned in
DOX iS
ed as
eld is
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B.4.1.2 Object

ISO/IEC 15444-6:2003(E)

Scale box

Box type: ‘scal’ (0x7363616C)

Container: Object box

Mandatory: No

Quantity: At most one in each Object box
Location: Anywhere after the Object Header box

The Object Scale box optionally exists when the NoCodestream field of the Object Header box in the container
Object box is 0. If an Object Scale box does not exist within an Object box then the vertical and horizontal
scaling ratios are assumed to be 1, i.e. no scaling. This box describes the scaling required to transform from

aoa o nead bofaorao obicctto-thae-naaa

objectunitste-p

acdnitae Thic coalina mauict ha a oohvdiaa-the 7= a
g gro O mto T o Sty o ST o T oo T U OCTOrCap Py gt oOojeTtotrCpaygtt:

VRN HRN

The ertical scaling is by the ratio ——, and the horizontal scaling is by the ratio ——)See §

VRD HRD

descr]ption of the scaling operation.

The type of a Object Scale box shall be ‘scal’ (0x7363616C). This box contains.the following field

VRN:
VRD:

HRN:

HRD:

VRN |VRD | HRN | VRD

Figure B-14 Organization of the contents of an‘Object Header box

Vertical scaling numerator; this parameter is encoded as a 2-byte big endian uns

Vertical scaling denominator; this parameter is encoded as a 2-byte big end
integer.

Horizontal scaling numerator; this“parameter is encoded as a 2-byte big end
integer.

Horizontal scaling denominator; this parameter is encoded as a 2-byte big end
integer.

Table B-19-Format of the contents of the Object Scale box

Field name Size (bits) Value
VRN 16 1— 65535
VRD 16 1—65535
HRN 16 1— 65535
HRD 16 1— 65535

.2.4 for a full

L

gned integer.

ian unsigned

ian unsigned

ian unsigned
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B.4.1.3 JP2 Header box (superbox) in Object box

Box type: ‘jp2h’ (Ox6A70 3268')

Container: Object box

Mandatory: No

Quantity: At most one; always exists if the NoCodestream field in the Object Header

box is 0
Location: Immediately after the Object Scale box if present, anywhere after the
Object Header box otherwise

The format and structure of the JP2 Header box is defined in Annex B.6.2.

A JP2 Headdr box exists within an Object box when the NoCodestream field of the Object Header box|in the
container Object box is 0. Within an Object box of a JPM file, there shall be one and only one JP2 Headdr box.
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B.5 Codestream Element Boxes

B.5.1

Fragment Table box (superbox)

Box type: ‘ftbl' (0x6672626C)
Container: File

Mandatory: No

Quantity: Any number

Location: Anywhere after File Type box

A Fragment Table box specifies the location of one of the codestreams in a JPM file. A file may contain zero or

more [Fragment Table boxes. For the purpose of numbering codestreams, the Fragment Tableg)
consiflered equivalent to a Contiguous Codestream box. Fragment Table boxes shall be found—q
level of the file; they shall not be found within a superbox.

The ty

pe of a Fragment Table box shall be ‘ftbl' (0x6672626C). This box contains the fallowing fie

flst
Y

2

Figure B-15 Organization of the contents of.a-Fragment Table box

flst: Fragment List.This field contains a Fragment List box as specified in Annex B.5.2.

box shall be
nly at the top

d:

© ISO/IEC 2003 - All rights reserved
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B.5.1.1 Fragment List box

Box type: ‘flst’ (0x666C7374)
Container: Cross-Reference box and Fragment Table box
Mandatory: Yes
Quantity: Exactly one
Location: Anywhere

The Fragment List box specifies the location, length and order of each of the fragments that, once combined,
form a valid and complete data stream. Depending on what box contains this particular Fragment List box, the

data stream forms either a c
shared heads 3

If this Frag

ent List box is contained within a Fragment Table box (and thus specifies the lacation

of a

codestream),[then the first offset in the fragment list shall point directly to the first byte of codestream data; it
shall not poinf to the header of the box containing the first codestream fragment.

If this Fragme

header or me
referenced b
superbox, the
superbox.

For all other ¢
and not to the

The type of a

NF:

OFF

nt List box is contained within a Cross-Reference box (and thus specifies the location of shared

tadata), then the first offset in the fragment list shall point to the first byte-of the contents pf the
pX; it shall not point to the header of the referenced box. However(if; the referenced bok is a
n the offset of the first fragment does point to the box header of théfirst box contained witHin the

ffsets in the Fragment List box, the offsets shall point directly to the first byte of the fragment data

Fragment List box shall be ‘flst’ (0x666C7374). This box contains the following fields:

header of the box that contains that fragment.

NF

oreo |

LIJN0

DR

Figure B-16 Organization of the contents of a Fragment List box

Number of fragments. This field specifies the number of fragments used to contain thg

D RNF—l

e

LENNF—I

data

stream. The pumber of {OFF, LEN, DR} tuples in the Fragment list box shall be the [same
number as the-value of the NF field.

: Offset. This field specifies the offset to the start of the fragment in the file. The offset is rglative
to the'first byte of the file (the first byte of the length field of the JPEG 2000 signature box]. This
field\is'encoded as an 8-byte big endian unsigned integer. Only the first fragment in a Fragment

List'contained within a Cross-Reference box shall point to the first byte of a box header.

LE

DR':

48

T Length of fragment. This Tield Specifies the lengih of the fragment. This value includes only the
actual data and not any headers of an encapsulating box. This field is encoded as a 4-byte big
endian unsigned integer.

Data reference. This field specifies the data file or resource that contains this fragment. If the
value of this field is zero, then the fragment is contained within this file. If the value is not zero,
then the fragment is contained within the file specified by this index into the Data Reference
box. This field is encoded as a 2-byte big endian unsigned integer.
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Table B-20 Format of the contents of the Fragment List box

Parameter Size (bits) Value
NF 16 0 — 65 535
OFF! 64 12 — (2%4-1)
LEN 32 0 — (232-1)
DR! 16 0 — 65535
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B.5.2 Media Data box

Box type: ‘mdat’ (0x6D646174)

Container: File

Mandatory: No

Quantity: Any number

Location: Anywhere after the File Type box

The Media Data box contains fragments of the JPEG 2000 codestream or other media data. In any case, there
shall be other boxes in the file that specify the meaning of the data within the Media Data box. Applications
should not access Media Data boxes directly, but instead use the fragment table to determine what parts of

h' h M d = O 4 Lol DA 9NN ol 4 Lo H 4
wnic edia pataooxes TCPTTOTTIN a valil JTm 'O ZUUU CUUTSUTTAITT UT UNTTT TTITCUTa st artl.

The type of a| Media Data box shall be ‘mdat’ (0x6D646174). The contents of a Media Data box in@enenal are
not defined by this International Standard.

B.5.3 Contiguous Codestream box

Box type: ‘jp2¢’ (0x6A703263)

Container: File

Mandatory: No

Quantity: Any number

Location: Anywhere after the File Type box

The format and structure of the Contiguous Codestream box is defined in ITU-T Rec T.800 | ISO/IEC 15444-1
Annex |.5.4.
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B.6 General / Common Boxes

B.6.1 Base Colour box (superbox)

Box type: ‘bclr’(0x62636C72)

Container: Page box or Object box

Mandatory: No

Quantity: At most one

Location: Anywhere in the Page box after the Page Header box or in the Object box

after the Object Header box

A Bage Colour box is a superbox that specifies a base colour for an image Object or a Page.

The type of a Base Colour box shall be ‘bclr’ (0x62636C72). The data field of the box is:
BCVL COLR BPCC

Figure B-17 Organization of the contents of a Base-Colour box

BCVL: Base Colour Value box. This box specifies the.individual component values| for the base
colour together with some additional informatien.

COLR: Colour Specification box. This box specifies, the colourspace of the base colouf. Its structure
is specified in Annex B.6.2.2.

BPCC: Bits Per Component box. This box specifies the bit depth of each component|in the image.
This field contains a Bits Per Component box as specified in ITU-T Rec T.400 | ISO/IEC
15444-1 Annex 1.5.3.2 of this laternational Standard. If the bit depth of all components in the
image is the same (in both.sign and precision), then this box shall not be found. Otherwise,
this box specifies the bit. depth of each individual component.
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B.6.1.1 Base Colour Value box

Box type: ‘bevl’(0x6263766C)
Container: Base Colour box
Mandatory: Yes

Quantity: Exactly one
Location: Anywhere

A Base Colour Value box specifies the individual component values for the base colour together with
information regarding the bit depth for the components.

oyl (00027000 Tl baae nisina-tha-falawtaa-fialdas
POV (UVAUZUOUT OV T TG UUATCUTTIAN TS T TOMTOWITY  TTCTU S

Value®

The type of ajBase-Cototrboxshaitbe

NC

BPC ValueN¢!

Figure B-18 Organization of the contents of a Base Colour Value box

NC Number of components. This parameter specifies the aumber of components ih the
codestream and is stored as a 2-byte big endian unsigned-integer.

BPC: Bits per component. This parameter specifies the bit dépth of the components in the image,
minus 1, and is stored as a 1-byte field.
If the bit depth and the sign are the same for alKcomponents, then this parameter spegcifies
that bit depth. If the components vary in bit depth and/or sign, then the value of this field shall
be 255 and the Base Colour box shall also, contain a Bits Per Component box defining {he bit
depth of each component (as defined in ITU-T Rec T.800 | ISO/IEC 15444-1 Annex 1.5.8.2).

The low 7-bits of the value indicate th€ bit depth of the components. The high-bit ind|cates
whether the components are signed\or unsigned. If the high-bit is 1, then the compdgnents
contain signed values. If the highzbit is 0, then the components contain unsigned values.
Legal values of this field are given in Table B-22.:

Table-B-21 Legal BPC values

Value Meaning
x000 0000 —<£ Component bit depth = value + 1. From 1 to 16 bits (counting
x000 1114 the sign bit, if appropriate).
OXEXXXXX Components are unsigned values.
TXXX XXXX Components are signed values.
1111 1111 Components vary in bit depth and/or sign.
All other values reserved

Value':The value of the individual Base Colour component. Each value is represented by a 2-byte big
endian signed integer.
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Table B-22 Format of the contents of the Base Colour Value box

Field name Size (bits) Value
NC 16 1—16 384
BPC 8 see Table B-21
Value' 16 0 — 65535
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B.6.2 JP2 Header box (superbox)

Box type: ‘jp2h’ (0x6A703268)
Location: File or Object box

The format and structure of the JP2 Header box is identical to that defined in ITU-T Rec T.800 | ISO/IEC 15444-

1 Annex 1.5.3.

A JP2 Header box in a JPM file may be found immediately after the File Type box, Annex B.1.2, or within an
Object box, Annex B.4.1.

This box conteins—severalboxes—Otherboxes—may-be—definedinotherstandards—eant—may-be—ignor
conforming rgaders. Those boxes contained within the JP2 Header box that are defined within this Interng
Standard are [as follows:

ihdr

ihdr:

bpdc:

colr':

pcly:

cmap:

cdef:

S B B 88
- - -
bpcc colr colr™! pclr cmap cdef
Figure B-19 Organization of the contents of a JP2 Header -box
Image Header box. This box specifies information aboutdhe” object, such as its heigh

width. Its structure is specified in Annex B.6.2.1. This ‘box shall be the first box in th
Header box.

d by
tional

t and
e JP2

Bits Per Component box. This box specifies the bit depth of each component in the image.

This field contains a Bits Per Component bex“as specified in ITU-T Rec T.800 | IS
15444-1 Annex 1.5.3.2. If the bit depth of allicomponents in the image is the same (in bot
and precision), then this box shall not be found. Otherwise, this box specifies the bit de
each individual component. This box may'be found anywhere in the JP2 Header box prg
that it comes after the Image Headerbox.

Colour Specification box. This box-specifies the colourspace of the decompressed ima
structure is specified in Annex’B.6.2.2. This box may be found anywhere in the JP2 H
box provided that it comes-after the Image Header box.

Palette box. This box/defines the palette to use to create multiple components from a
component. This field contains a Palette box as specified in ITU-T Rec T.800 | ISO/IEC 15
Annex 1.5.3.4. This\box may be found anywhere in the JP2 Header box provided that it g
after the Image.Header box.

Component:Mapping box. This field contains a Component Mapping box as specified in ITU-
T.800 |4SO/IEC 15444-1 Annex |.5.3.5. This box may be found any where in the JP2 Head
provided'that it comes after the Image Header box.

GChannel Definition box. This field contains a Channel Definition box as specified in ITU-T Rec T

D/IEC
h sign
pth of
vided

je. Its
eader

single
444-1
omes

T Rec
Br box

800 |

ISO/IEC 15444-1 Annex 1.5.3.6. This box may be found anywhere in the JP2 Heade

r box

res:

provided thatitcomesafter thetnrage Header box:

Resolution box. This box is optional and may be used to specify the capture and/or default
display grid resolutions of the object. This field may contain a Resolution box as specified in

ITU-T Rec T.800 | ISO/IEC 15444-1 Annex 1.5.3.7. This box may be found anywhere in th
Header box provided that it comes after the Image Header box.

e JP2

The JP2 Header Box is a superbox that in a JPM file shall contain an Image Header box and a Colour
Specification box, and may contain a Bits Per Component box, a Palette box, a Component Mapping box, a
Channel Definition box and a Resolution box.

54
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B.6.2.1 Image Header box

Box type: ‘ihdr’ (0x69686472)
Container: JP2 Header box
Mandatory: Yes

Quantity: Exactly one

Location: First box in JP2 Header box

This box contains fixed length generic information about the object, such as the image size and number of
components. The contents of the JP2 Header box shall start with an Image Header box. Objects that contain
contradictory information between the Image Header box and the object codestream are not conforming files.

The type of the Image Header box shall be ‘ihdr’ (0x69686472) and the contents of the box ghall have the
following format:
C IPR
HEIGHT WIDTH | NC
BPC UnkC

Figure B-20 Organization of the contents of an Image-Header box

HEIGHT: Image area height. The value of this parameter indicates the height of the imz
field is stored as a 4-byte big endian unsigned. integer. This field is identical t
in ITU-T Rec T.800 | ISO/IEC 15444-1 Anhex’1.5.3.2.

Image area width. The value of this parameter indicates the width of the im3g
field is stored as a 4-byte big endian unsigned integer. This field is identical t
in ITU-T Rec T.800 | ISO/IEC 15444-1 Annex 1.5.3.2.

Number of components. This“parameter specifies the number of compg
codestream and is stored as“a 2-byte big endian unsigned integer. This field
that defined in ITU-T Reg 1.800 | ISO/IEC 15444-1 Annex 1.5.3.2.

Bits per component. This parameter specifies the bit depth of the comp
image, minus 1, and is stored as a 1-byte field.

If the bit depth@nd the sign are the same for all components, then this param
that bit depth. If the components vary in bit depth and/or sign, then the valy
shall be 255 and the JP2 Header box shall also contain a Bits Per Componen
the bitidepth of each component (as defined in ITU-T Rec T.800 | ISO/IEC 14
1.5:3.2).

WIDTH:

NC:

BPC:

ge area. This
b that defined

ge area. This
b that defined

nents in the
is identical to

bnents in the

eter specifies
e of this field
t box defining
444-1 Annex

The'low 7-bits of the value indicate the bit depth of the components. The high-bit indicates

whether the components are signed or unsigned. If the high-bit is 1, then the
contain signed values. If the high-bit is 0, then the components contain uns
Legal values of this field are given in Table B-21.

components
gned values.

to compress

Sed
Z

r legal values

UnkC:

Colourspace Unknown. This field specifies if the actual colourspace of the image is known.
This field is encoded as a 1-byte unsigned integer. Legal values for this field are 0, if the
colourspace of the image is known and correctly specified in the Colourspace Specification
box within the file, or 1, if the colourspace of the image is not known. A value of 1 will be
used in cases such as the transcoding of legacy images where the actual colourspace of
the image data is not known. Values other than 0 and 1 are reserved for ISO use. This field
is identical to that defined in ITU-T Rec T.800 | ISO/IEC 15444-1 Annex 1.5.3.2.

Intellectual Property. This parameter indicates whether this file contains intellectual
property rights information. If the value of this field is 0, this image does not contain rights
information. If the value is 1, then the image does have associated right information and

IPR:
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thus does contain an IPR box as defined in Annex C.2.1. Other values are reserved for ISO

use. This field is identical to that defined in ITU-T Rec T.800 | ISO/IEC 15444-1 Annex
1.5.3.2.

Table B-23 Format of the contents of the Image Header box

Field name Size (bits) Value
HEIGHT 32 1—(2%2-1)
WIDTH 32 1—(2%2-1)

NC 16 1— 16384
BPC 8 See Table B-21
C 8 See Table B-24
UnkC 8 0—1
IPR 8 041
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