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Foreword

SO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form
the specialized system for worldwide standardization. National bodies that are members of 1SO 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. 1ISO and IEC technical committees collaborate in fields of mutual interest.
Other internationa organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, 1SO and IEC have established ajoint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the |SO/I EC Directives, Part 2.

The main task of the joint technical committee is to prepare International Standards. Draft International Standards

ado|

pted by the joint technical committee are circulated to national bodies for voting. Publication as an Intern

ational

Stan
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1SO
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text

Thi
1SO

1SO
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dard requires approval by at least 75 % of the national bodies casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subject of patent yigh
IEC shall not be held responsible for identifying any or all such patent rights.

P9, Coding of audio, picture, multimedia and hypermedia information, in collaboration withJTU-T. The id
is published as Rec. ITU-T T.805 (01/2012).

E second  edition is  a consolidation of the first edition (1SQ/IEC 15444-6:2003)
| EC 15444-6:2003/Amd.1:2007.

IEC 15444 consists of the following parts, under the genera title Information technology — JPEG 2000
ng system:

—  Part 1: Core coding system

—  Part 2: Extensions

—  Part 3: Motion JPEG 2000

—  Part 4: Conformance testing

—  Part 5: Reference software

—  Part 6: Compound image file format

—  Part 8: Secure JPEG 2000

—  Part 9: Interactivity tools, APIs and protocols
—  Part 10: Extensions for three-dimensional data
—  Part11: Wireless

—  Part 12: 1S0 base mediafile format

—  Part 13: Anentry level JPEG 2000 encoder

—  Part 14: XML structdral representation and reference

s. 1SO

|EC 15444-6 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology, Subconpmittee

lentical

and

image
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ERNATIONAL STANDARD

RECOMMENDATION ITU-T

1

I nfor mation technology — JPEG 2000 image coding system:
Compound image file format

Scope

This Recommendation | International Standard defines a normative but optiona file format for storing compound
images using the JPEG 2000 file format family architecture. This format is an extension of the JP2 file format defined

in R
for

useflil for applications storing multiple pages, images with mixed content, and/or images that need more structure

prov

Applications that implement this file format shall implement it as described in this Recommendation | Internat

Stan

2
The

conditute provisions of this Recommendation | International Standard. At the time of publication, the editions indi
werg valid. All Recommendations and Standards are subject to revision, and parties to agreements based on
Recgmmendation | International Standard-are encouraged to investigate the possibility of applying the most r

editi

valid International Standards. The Telecommunication Standardization Bureau of the ITU maintains alist of curr,
valid ITU-T Recommendations.

2.1

. ITU-T T.800 | ISO/IEC 15444-1 Annex | and uses boxes defined for both the JP2 file format and the JP.
defined in Rec. ITU-T T.801 | ISO/IEC 15444-2 Annex M. This Recommendation | International Standd

ded in JP2.

fard. This Recommendation | International Standard:

— gpecifies a binary container for multiple bi-level and continuous-tone images used to represq
compound image;

on the mixed raster content (MRC) model;

—  gpecifies a mechanism for grouping multiple images in a hierarchy of layout objects, pages and
collections;

—  specifies amechanism for storing JPEG 2000 and other compressed image data formats;

—  gpecifies a mechanism by which metadata can be included in files specified by this Recommendal
International Standard.

Nor mative refer ences

following Recommendations and International_Standards contain provisions which, through reference in thig

bn of the Recommendations and Standards listed below. Members of IEC and 1SO maintain registers of curr

Identical Recommendations | I nter national Standards

—  Recommendation ITU-T T.44 (1999) | ISO/IEC 16485/Amd 1:2000, Information technology — M
Raster‘Content (MRC).

— Recommendation ITU-T T.44 Amd.1 (1999) | ISO/IEC 16485:2000 Amd 1, Accommodation of
Annex B.

>~ Recommendation ITU-T T.45 (2000), Run-length Colour Encoding

file
rd is
than

ona

Nt a

—  gpecifies a mechanism by which multiple images can be combined inte.a single compound image, ased

page

ion |

text,
Cated

this
peent
ently
ently

flixed

new

information inter change.

— Recommendation ITU-T T.81 (1992) | ISO/IEC 10918-1:1994, Information technology — Digital

compression and coding of continuous-tone still images. Requirements and guidelines.

— Recommendation ITU-T T.82 (1993) | ISO/IEC 11544:1993, Information technology — Coded

representation of picture and audio information — Progressive bi-level image compression.

— Recommendation ITU-T T.83 (1994) | ISO/IEC 10918-2:1995, Information technology — Digital

compression and coding of continuous-tone still images: Compliance testing.

— Recommendation ITU-T T.84 (1996) | ISO/IEC 10918-3:1997, Information technology — Digital

compression and coding of continuous-tone still images. Extensions.

Rec. I TU-T T.805 (01/2012)
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2.2

2.3

Recommendation ITU-T T.84 Amendment 1 (1999) | ISO/IEC 10918-3:1997/Amd 1:1999, Provisionsto
allow registration of new compression types and versions in the SPIFF header.

Recommendation ITU-T T.86 (1998) | ISO/IEC 10918-4:1999, Information technology — Digital
compression and coding of continuous-tone still images: Registration of JPEG Profiles, SPIFF Profiles,
SPIFF Tags, SPIFF colour Spaces, APPn Markers, SPIFF Compression types and Registration
authorities (REGAUT).

Recommendation ITU-T T.87 (1998) | ISO/IEC 14495-1:2000, Information technology — Lossless and
near-lossless compression of continuous-tone still images — Baseline.

Recommendation ITU-T T.88 (2000) | ISO/IEC 14492:2001, Information technology — Lossy/lossless
coding of bi-level images.

Recommendation ITU-T_T.800 (2002) | ISO/IEC 15444-1:2004, Information technology — JPEG 2000

ITU, IEC and | SO references

Additional references

image coding system: Core coding system.
Recommendation ITU-T T.801 (2002) | ISO/IEC 15444-2:2004, Information technology — JREG 000
image coding system: Extensions.

Recommendation ITU-T T.803 (2002) | ISO/IEC 15444-4:2004, Information technolegy — JPEG P000
image coding system: Conformance testing.

Recommendation ITU-T T.4 (2003), Sandardization of Group 3 facsifnile terminals for document
transmission.

Recommendation ITU-T T.6 (1988), Facsimile coding schemes and-coding control functions for Group
4 facsimile apparatus.

Recommendation ITU-T T.42 (2003), Continuous-tone coleur, representation method for facsimile.

Recommendation ITU-T T.89 (2001), Application profiles for Recommendation T.88 — Lossy/logsless
coding of bi-level images (JBIG2) for facsimile.

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

IEC 61966-2-1/Amd.1:2003, Multimedial systems and equipment — Colour measurement | and
management — Part 2-1: Colour management — Default RGB colour space — sSRGB.

SO 3166-1:1997, Codes for the representation of names of countries and their subdivisions — Part 1:
Country codes.

SO 3166-2:1998, Codes for the representation of names of countries and their subdivisions — Part 2:
Country subdivision code.

SO 5807:1985, Information processing — Documentation symbols and conventions for data, program
and system flowcharts, program network charts and system resources charts.

ISO 8601:2000;\Data elements and interchange formats — Information interchange — Representatipn of
dates and times:

ISO/IEE.8859-1:1998, Information technology — 8-bit single-byte coded graphic character sets— Part 1:
Latipalphabet No. 1.

JSOI'EC 11578:1996, Information technology — Open Systems | nter connection — Remote Procedurg Call
(RPC).

|EEE Std. 754-1985, IEEE Standard for Binary Floating-Point Arithmetic.

IETF RFC 1766 (1995), Tags for the Identification of Languages.

IETF RFC 1950 (1996), ZL1B Compressed Data Format Specification version 3.3.
IETF RFC 1951 (1996), DEFLATE Compressed Data Format Specification version 1.3.

IETF RFC 2045 (1996), Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet
Message Bodies.

IETF RFC 2279 (1998), UTF-8, a transformation format of 1SO 10646.
IETF RFC 2396 (1998), Uniform Resource Identifiers (URI): Generic Syntax.
W3C (2008), Cascading Style Sheets, level 1 (CSSL) Specification.<http://www.w3.0rg/TR/REC-CSS1/>
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— W3C (2011), Cascading Syle Sheets, level 2, revison 1 (CSX) Specification.
<http://www.w3.org/TR/REC-CSS2>

- W3C (2008), Extensible Markup Language (XML) 1.0, Fifth Edition.
<http://www.w3.0org/ TR/REC-xml >

—  W3C (1999), HTML 4.01 Specification. <http://www.w3.org/TR/html401>

— W3C (2002, XHTML™ 1.0 Extensble HyperText Markup Language, Second Edition.
<http://www.w3.0rg/TR/xhtml 1>

— WB3C (2004), XML Schema Part 0: Primer, Second Edition. <http://www.w3.0rg/TR/xmlschema-0>
—  W3C (2004), XML Schema Part 1. Sructures, Second Edition. <http://www.w3.org/TR/xmlschema-1>
—  W3C (2004), XML Schema Part 2: Datatypes, Second Edition. <http://www.w3.org/TR/xmlschema-2>
— 1CC.1:1998-09, International Color Consortium, File Format for Color Profiles.

3 Definitions
For the purposes of this Recommendation | International Standard, the following definitions apply:

31 annotation: Particular region of a page in a JPM document that has associated a URL reference, a notg or a
highlight.

32 base colour: The colour of an object for which no image datais available.

33 BasePage: The origina state of the page before it is rendered with layout-0Objects.

34 box: A portion of the file format defined by alength and a unique boxtype. Boxes of some types may contain
othef boxes.

35 component: A two-dimensional array of samples.

3.6 compound image: An image that may contain scanned’images, synthetic images or both, and that prefefably

requjres amix of continuous tone and bi-level compression methods.

37 compressed hidden text XML: Hidden text XML data compressed using the mechanisms defingd in
clauge F.2.

3.8 file format: A codestream or codestreamSyand additional support and information not explicitly required for
decading of the codestream or codestreams. Examples of such support data include text fields providing security and
histgrical information, data to support the-placement of multiple codestreams within a given data file, and dgta to
suppport exchange between platforms or conversions to other file formats.

39 fragment: A portion of the.codestream for an image. Clause 5.2.5 describes fragment usage.
3.10 hidden text: Symboli¢Tepresentation for the characters and words found in an image.
311 hidden text UUID'boex: UUID box containing compressed hidden text XML.

312 hidden text XML : XML data which describe hidden text and annotations for a single page in a JPM fil¢ and
whigh conform to the'schemain Annex H.

3.13 hidden text XML schema: XML schema for hidden text XML, as defined in clause H.1.

314 JPZ file: The name of afile in the file format described in Rec. ITU-T T.800 | ISO/IEC 15444-1. Structurally,
a JP2 fileis'a contiguous sequence of boxes.

3.15 :
one or more pages composed from one or more Iayout objects, each of WhICh is composed from at most two Ob] ects.
Structurally, aJPM file is a contiguous sequence of boxes.

3.16 JPX file: The name of afilein the file format described in Rec. ITU-T T.801 | ISO/IEC 15444-2. Structurally,
aJPX fileis acontiguous sequence of boxes.

3.17 layout object: An entity that comprises at most two paired objects or MRC layers.
3.18 main page collection: The main page collection contains all pages and page collectionsin afile.

3.19 mask object: An object that is used to select the samples of a corresponding image object that are to be
imaged on a page.

3.20 metadata: Additional data associated with the image data beyond the image data.

Rec. ITU-T T.805 (01/2012) 3
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321 MRC: Mixed raster content; amulti-layer imaging mode described in Rec. ITU-T T.44 | ISO/IEC 16485.
3.22 object: Animagethat is part of alayout object; an MRC layer.

3.23 page: The largest collection of layout objects that can be imaged independently of any other layout objects; a
canvas or frame for imaging.

3.24 page collection: A collection of pages logically grouped together in a JPM file. Each page must be contained
in at least one page collection.

3.25 Pagel mage: The image created by rendering the BasePage with the layout objects. The Pagelmagek are the
images created by rendering the BasePage with the first k layout objects.

3.26 primary page collection: A page collection which provides back and forward navigation in the main
docyment-assoctated-with aPage:

3.27 profile: A subset of all possible field valuesin afile.

3.28 superbox: A box that itself contains a contiguous sequence of boxes (and only a contiguous séquenge of
boxes).

4 Abbreviations
For §he purposes of this Recommendation | International Standard, the following abbreviations apply. The abbrevigtions
defined in Rec. ITU-T T.800 | ISO/IEC 15444-1 clause 4 also apply.

DPI Dots per inch

HTX Hidden Text XML

IPR Intellectual Property Rights

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

JPX JPEG 2000 File Format defined in Rec. ITUST\T.801 | ISO/IEC 15444-2; JPEG 2000 File FQrmat
Extended

JPM JPEG 2000 File Format defined in this International Standard; JPEG 2000 File Format — Multilgyer
MRC  Mixed Raster Content

PPCL oc Primary Page Collection Locator
UUID  Universal Unique Identifier

5 General arrangement

The purpose of this clause is to/give an overview of this International Standard. Terms defined in previous clauges in
this [International Standard will:"also be introduced. (Terms defined in clauses 3 and 4 of Rec. ITU-T T.800 |
ISONEC 15444-1 continug.te’ apply in this International Standard.) Throughout this International Standard,| text
formatted as aNOTE inthefollowing form isinformative only:

NOTE — Informative text appears here.

This|International\Standard defines a file format for storing compound images using the JPEG 2000 file format family
architecture, A\.compound image file contains multiple images, both contiguous tone and bi-level, together |with
composition.models describing how the individual images are combined to generate the compound image. | This
Intemational Standard is based on the multi-layer mixed raster content (MRC) imaging model, defined in |Rec.
ITU{TT:44 | ISO/IEC 16485.

This International Standard defines a member of the JPEG 2000 file format family that enables the efficient processing,
interchange and archiving of raster-oriented pages containing a mixture of multi-level and bi-level images. This
efficiency is realized by representing the mixed-content image using multiple layers, determined by image type, and
applying image specific encoding, spatial and colour resolution processing. A rasterized page may contain one or more
image types, such as: multi-level continuous-tone or palettized (contone) content usually associated with naturally
occurring images; bi-level detail associated with text and line-art; and multi-level colours associated with the text and
line-art. This Internationa Standard makes provisions for processing, interchange, and archiving of these image typesin
multiple layers and defines composition models which regenerate the desired image.

4 Rec. | TU-T T.805 (01/2012)
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51 Mixed raster content model

A filethat conforms with this International Standard contains one or more pages. The Pagel mage associated with a page
is generated by combining the page's layout objects with the BasePage.

The BasePage is the initial Pagel mage 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 clause 5.2.2.1. The
layout objects are applied sequentialy, in an order defined by the layout object identifier field in the layout object
header boxes, to the BasePage to create the final Pagelmage. The layout object with a layout object identifier value of 0
is the page thumbnail and is not used in creating the Pagel mage.

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 5.2.3. Both M and

| h tha wadihb-and baialht oo tha
CnCSartiCvv ittt ar o ricrgric oo thicPogc:

The following equations show the model for combining the BasePage and a sequence of n layout objects with"nontzero
layotit object identifier values to create the final Pagelmage. We will use the notation N[c][x,y] to refer to the sgmple
valug at position (x,y) in component ¢ of an image N.

Pagelmage o[c][x, y] = BasePagelc ][x, y] )
Pagel mage, [¢] [x.y] = 1.~ Mm[cIlx.y] Pagel magen.g;] DY+ MO ] 2
Pagelmage] c][x, y] = Pagelmage o[c][x, y] (3)

where M[c][x,y] and |, [c][x,y] are the image sample values of component ¢ at position |(X,y)
of the mth layout object's mask M and image | réspectively, and s, = 2°1 %P orMm_ 7 M. | and
BasePage are defined in clauses 5.2.2.1 and 5:2.3. Pagelmage[c][x,y] is the final page image,
obtained after combining all n layout objectsassociated with the page.

OTE — Figure 1 shows a simple example of a Pagel mage constructed from a BasePage with a single solid colour and two |pyout
bjects. Note that white in the masks My and M; denotes a value'6f0.

OTE —In aJPM file, the mask and image objects in a layout,object typically have different spatial resolutions. Thereford they
ust be scaled to the same resolution and to the page resolution before they are combined to create a page image according to
quations 1-3. In a JPM file, the size of the mask, image.and page are specified in page grid units, but their resolutions mgy not

specified. The scaling of the mask and image is‘specified by a scale factor. The method of scaling is not specified ip this
International Standard, although informative guidelines for scaling of the mask and image are provided. The page image would
then be scaled to the resolution of the output.dévice for rendering on a display or printer. As described here, there would be two
separate scaling operations: in the first, the mask and image of successive layout objects are scaled to a common resolutiop and
bmbined on the page; in the second, the resulting page image is scaled to the device resolution. In practice, these two sgaling
perations are often combined into asingle, device-dependent and implementation-specific scaling operation.

Q =z

=

QO

Rec. ITU-T T.805 (01/2012) 5
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52
The

a
m

Compound €at

Figure 1 — Example.compound document

File elements and structure

iles that conform to the format defined inthis International Standard are called JPM files. At its core, aJPM fileis
uence of pages, where each page in turn’is a sequence of layout objects. A layout object normally consisty of a
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 dbject
poinfs to its image data directly yia‘a contiguous codestream box or indirectly via a fragment table box. Like all

menibers of the JPEG 2000 file format family, a JPM file begins with a JPEG 2000 signature box and afile type b
compound image header box; containing general information about the file, is then followed by page collection,
fraginent table, contiguous-eodestream, media data and general metadata boxes. Refer to Annex B for constraints o
ion of boxesin a JPMh file.

loc

This
boxq

JPEG 2000 signature
File type

Comnpound-imaae header
g g

list illustratesithe hierarchical relationship between the key elements in a JPM file. A particular order of
s is not implied. Full details of all the boxes may be found in Annex B.

DX. A

hage,
n the

these

Page collection
Page
Layout object
Mask object
Image object
Fragment table
Codestream fragment
Contiguous codestream
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521 Page collections

A JPM compatible file consists of a sequence of pages, each represented by a page box which occurs at the top level of
the file and each of which can be rendered independently of any other page. Page collections are used to logically group
pages in a JPM file. Page collections can be logically nested, so that a page collection can itself consist of one or more
page collections and/or one or more pages. Page collections referred to from other page collections are called subsidiary
page collections. All pagesin a JPM file must be pointed to by at least one page collection.

A page can be said to be contained in a page collection, but this does not mean that the page box is located within the
page collection box. It is not. Page boxes and page collection boxes both occur at the top level of the file and are not
contained within other boxes.

A JPM flle contains one page coIIectlon known as the main page coI Iectlon WhICh isused to Iocate all pages of thefile.
Any ! , ‘ 3). A
page coIIectlon box contains an opnonal label box optional metadata (XM L and/or UuUID) boxes and a page table box
that gontains the locations of the pages and page collections belonging to the page collection.

It is fecommended that optimized files have the main page collection located near the beginning of the file.'While|page
boxgs and page collection boxes occur at the top level of the file, they may be located in external filesiThis case mgy be
viewled as equivalent to being at the top level of thefile.

Each) page in a JPM file has a primary page collection. The purpose of a primary page collectionis to enable navigation
in the primary document to which the page belongs using the sequential order within the grimary page collection, thus
prov|ding support for previous page and next page commands.

Everly page collection box contains a page table box. The page table box entries peint/'to the locations of the pagé and
pagdq collection boxes within the page collection. A flag for each entry specifies'whether the location is that of a|page
box or page collection box, as well as indicating whether the box contains a thumbnail or metadata.

By walking the tree of pages and logically nested page collections in a page's primary page collection, all pages ip the
pagdgs primary document can be reached. Every page (with the exception of a self-contained JPM file containing only a
singlle page) has a primary page collection locator or PPCLoc box. This box points to the primary page collection gf the
pagg 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. etdackward from the current page.

OTE — Multiple page collections can exist in a JPM file. Some may have functions other than basic navigation. A t%;lre of

gures could point to those pages containing figures. A (section table or chapter table might point to only the first pages of
bctions or chapters. Any page collections of this sort must-be auxiliary page collections, since they provide redundant poin
pges and page collections and are sparse rather than comprehensive (see clause 5.2.1.3).

N

f

S sto
P

NOTE — Figure 2 illustrates alogical grouping of jpage collections PC and pages P in a JPM file. PCais the main page colléction
ahd the primary page collection for pages PQ;.P8 and P9 and page collections PCb, PCc and PCe. In a JPM file, the pagejtable
bpx of the page collection box for PCa wouldreference the page boxes for PO, P8 and P9, and the page collection boxes for|PCb,
HCc and PCe. The primary page collection locator boxes in these page and page collection boxes would reference the| page
C

Dllection box for PCa.

(=2

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

PCeljs an auxiliary pagecollection, which references page collection PCc and page P5.

PC
S I s I [Pee]

PO | |PCb| | P8 P9 | |PCc
|

|Pi| [Pcd| [Pe| [P7| [P10| [Pr1}----

IR I D — |

Figure 2 — Example of page collections and pages
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5211 Main page collection

Each JPM file has one main page collection. The purpose of the file's main page collection is to comprehensively list all
pages (and subsidiary page collections) within aJPM file. This allows random seeking to any of the pagesin thefile.

The page boxes for these pages occur at the top level of the file format, as do media data boxes containing fragments of
codestreams. Since these media data boxes may be large and since they would likely 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
aserver's JPM file, each successively viewed page and some portion of its codestream fragments would be appended in
turn to the bottom of the file. An update to the main page collection allows each of these new pagesto be located.

The main page collection comprehensively references al pages and page collections by means of a hierarchical
arrangement. Some pages may be referenced from a page collection beneath the main page collection, but all pages and

pag collections-ara pnrf of thatrea structiirae of tha main nace-collection
HecHORSaf a-oHRe-H SH —e-FaH-Pag HeGHOR-

A JRM file optimized for browsing would have the main page collection near the front of the file. On the othér 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 it$ box
typelchanged from "pcol” to "free". A later garbage collection step could delete these free boxes. Betause of cases like
this, the file format has a pointer to the main page collection included in the compound image header’box near the tpp of
the f|le. This makesit easy to locate the main page collection box.

5212 Primary page collection

Each page or page collection has a primary page collection. By way of distinctiopsgach JPM file has a main |page
collgction. A primary page collection is a property of a page or page collection, notaproperty of aJPM file.

The primary page collection of a page is the page collection where a JPM reading application would find the [next
pagg' and "previous page" for a current page.

A prlmary page collection locator or PPCL oc box must appear in al pageboxes and al page collection boxes, with the
one gxception detailed in the next paragraph. The PPCLoc box provides a pointer to the primary page collection qf the
pagg or page collection. This backward pointer enables a comprehensive tree walk to find all the pages and [page
collgctionsin thefile.

The PPCLoc box is optiona only in the case of a single-page, self-contained JPM file (i.e., one which has no external
referpnces). In this case, it appears that the page hastho primary page collection, but in fact the file's main [page
collgction functions as the page's primary page collection.

The primary page collection of a page or page colfection may not be in the local JPM file in which that page bpx or
pagq collection box is located. The local file'thay, for example, have three single pages, each of which has been copied
fron one of three different remote files. Kieeping the original primary page collection pointers for these pages pointing
to the original remote files allows a user.to keep browsing the original source document via next page and preyious
pagg commands.

The main page collection for afile may be a copy of a subsidiary page collection on a remote server, for instange, in
whigh case it would have the{parent page collection on that remote server asits primary page collection. When themain
pagq collection does not have a primary page collection, then the main page collection box shall not contain a PPCLoc
box.

5213 Auxiliarydpage collection

Auxiliary page collections are page collections which provide redundant pointers to pages aready pointed to in the
logigal treestructure of the main page collection. Examples of auxiliary page collections could include a list of figures
or alist’of.tables. Auxiliary page collections stlll appear in the Ioglcal tree structure of the mam page collectlon sg that
they s ark ilia ot to
be u%d to perform acomprehensr ve tree walk through aII the pag% referenced in the main page collection.

Auxiliary page collections appear in the main page collection to assist an application in locating them within the file,
but they are not part of the logical tree that is walked to comprehensively locate all pages. They instead provide a
redundant means of reaching selected pages and thus should be ignored when trying to determine the natural page order
of thefile. Auxiliary page collections can appear down in the hierarchy of the main page collection; they need not occur
at thetop level.

Auxiliary page collections should be labelled by means of alabel box in order to be useful to areceiving application. If
they are labelled, then a decoding application could present the label to the end user and offer such options as "next
pagein List of Figures' and "previous pagein List of Figures'.
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Asan example, if page 17 appearsin 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 PPCL oc box in page 17's page box) to find the next page or previous page.

522 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 boxes, and layout object boxes,
one for each layout object on the page. Full details of these boxes may be found in clause 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
cod

1 HI— H [ £l
UTITICITTITATU TTTUIC TITC,

WitH the exception of document thumbnails, each imagein a JPM filesislogically associated with at least onepage.

5241 Basepage

The BasePage is the initial Pagelmage before any layout objects have been rendered. Let page width"and page_height
be the width and height of the page respectively, as signalled in the page header box.

Let $pc be the colourspace in which the | images are to be combined to generate a Pagel jage. BasePage is an ifnage
with|dimensions page width and page_height and col ourspace spc.

If the PColour field of the page header box is 0 then the BasePage is transparent and contains the sample values of any
undgrlying image, converted to the colourspace spc.

PColour field of the page header box is 1 then every BasePage sample contains the representation of white ip the
coloyrspace spc.

If the PColour field of the page header box is 2 then every BasePage Sample contains the representation of black ip the
coloyirspace spc.

If the PColour field of the page header box is 255 then there is‘a mandatory base colour box within the page box and
every BasePage sample contains the spc representation of the'colour indicated by the base colour box.

5.2.3 Layout objects

WitHin a page box, there are as many layout object oxes as there are layout objects on the page. A layout object box is
a superbox that consists of a layout object header_box, containing general information about the layout object, optjonal
boxgs containing metadata associated with the-layout object, and one or two object boxes — either an image object box
and/er mask object box, or a combined imagé/mask object box.

Each object box contains an object-header box identifying whether the object represents an image, a mask|or a
combined image/mask, specifyingthe location of any codestream associated with the object and containing positigning
information for the object.

An ifnage object typically_hasa codestream associated with it, but may not, in which case the NoCodestream field in the
image object header is set-to 1. An image object may also have an associated constant colour or image base colour.|If an
image object does not.have an associated codestream, then it must have a defined image base colour. A mask objéct 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-boex containing boxes describing the object data: an image header, colour specification, optional bitg per
component,’ pal ette, component mapping and channel definition boxes.

fdth and

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 implementer and is not
defined by this International Standard.

The general methods for generating the mask M and the image | associated with a layout object are described in
clauses5.2.3.2 and 5.2.3.4.

Clause 5.2.3.1 describes the special case of generating a mask M and an image | from a JBIG 2 codestream with an
associated Recommendation I TU-T 45 encoding of colour tags.
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5.23.1 Colour tagged JBIG 2 layout objects

If the layout object box contains an image object box with a compression type of Recommendation ITU-T T.45 (Run
Length) coding then it must also contain a mask object box with a compression type of Recommendation ITU-T T.88

(JBIG 2), and both must have the NoCodestream field in the object header boxes set to 0. In addition, the following
fields must be the same for the image and mask objects:

— the OVoff and OHoff fieldsin the object header boxes;
— theVRN, VRD, HRN, VRD fieldsin the scale boxes;
— the HEIGHT and WIDTH fieldsin the image header box in the JP2 header boxes.

In clause 5.2.3.3.1, m_orig is the image obtained by decompressing the JBIG 2 codestream associated with the mask
object box.

In clause 5.2.3.4.1, i_orig is the image obtained by applying the colour tags associated with the image object boxto the
symipol occurrences in the JBIG 2 mask codestream as described in Recommendation ITU-T T.45.

5232 Mask M for alayout object

If the layout object box does not contain a mask object box or a combined image/mask object box, then the mask W for
the [gyout object is defined to have a bit-depth of 1 and to have value 1 at all sample locations, i€5'M[0][X,y] = 1.

Clauses 5.2.3.3.1 - 5.2.3.3.5 define M when a codestream is associated with a mask(object box or a combpined
image/mask object box in the layout object box.

1. Thefirst stagein generating M, described in clause 5.2.3.3.1, is to decode the mask object, converting to

a bit-depth of 8 if the mask has a lower bit-depth, and ensuring thab the samples use a "min is white"
representation.

The second stage, described in clause 5.2.3.3.2, isto scale themask.

Thethird stage, described in clause 5.2.3.3.3, isto clip the mask from the top and from the left.
The fourth stage, described in clause 5.2.3.3.4, istq pesition the mask on the page.

The fifth and final stage, described in clause 5.2.3:3.5, is to clip the mask to the layout window.

a rc wD

Thege stages are described individually for clarity and an efficient JPM decoder may be able to combine one or mare of
thesg stages.

Figure 3 illustrates the five stages for an example mask. Note that white in the images denotes avalue of 0.

Decoding the Mask Scaling the Mask Clipping the Mask 5
g 2 3
i @) |
2 D €
2 g N\ £
S

g7;| « <
<= 1S IS
m_orig_width e
m_scaled width m_OHoff m _width
Positioning the Mask Window Clipping the Mask
= 5 _
() () [
< < : ;
o L Hoff o -8‘$ ' :
& g TV, |
o 2 1 <—
LWidth
page width page width

Figure 3 — Example of generating M
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5.23.21 Decodingthe mask

If a mask object box is used then let m_orig be the image obtained by decompressing the associated codestream,
otherwise let m_orig be the image containing only the opacity component of the image obtained by decompressing the
associated codestream. Let m_orig_width and m_orig_height be the width and height of m_orig and let b be the bit-
depth of m_orig.

If bis 1 then, unless indicated otherwise by the codestream, samples of value 0 are assumed to represent white while
samples 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 asm orig. grey, defined as follows:

9_
201 m_orig[0][X,y] X 2b L if Orepresents block in m_orig
grey[O][x.y] = 2°-1 (4)

) 29-1 )
m_orig[0][x, Y] x — otherwise
27 -1

5.2.3.2.2 Scaling the mask

If an) object scale box is contained in the mask object box or combined image/mask objéct box then let m_VRN,
m_MRD, m_HRN and m_HRD be the scaling factors contained in this box, otherwise\ém VRN, m_VRD, m_HRN

VR

and m_HRD all be 1. Let m_scaled be the result of scaling grey vertically by the ratio E_TRE and horizontally by the

m_HRN
m_HRD

ratio|

, generating an image with bit-depth g and dimensions:

m_HRN
m_HRD

xm_orig width | @d m scaledh height = m_VRN
m_VRD

m_scaled_width = { xm_orig_hel ghtJ (5)

NOTE — The method for scaling a binary or grey mask up or dewn'is implementation specific. For example, the scaling mgy use
nearest neighbour or bilinear interpolation.

5.2.3.2.3 Clipping the mask
Let {_OVOff and m_OHoff be the vertical and herizontal offsets in the mask object box or combined image/ mask

objegt box.

Let
max(0, m_scaled_height — m_OVoff). 'm_clipped is defined as follows:

clipped be an image with bit-depth-g, width m_width = max(0, m_scaled_width — m_OHoff) and m_height =

m_clipped[0][X,¥] = m_scaled[0][x + m_OHoff, y + m_OVoff] (6)

5.23.2.4 Positioning themask

Let page width and page’height be the width of the page containing the layout object, as signalled in the page header
box.|Let LV off andLHOff be the layout vertical and horizontal offsetsin the layout object header box.

Let n_pos be an'image with awidth of page width and height of page height, defined as follows:;

m_clipped[ O][x — LHoff,y — LVoff] 0<x—LHoff <m_widthand 0<y - LVoff <m_height

m_pos{0][x,y] = { 29_1 otherwise

(")

5.2.3.25 Window clipping the mask

Let M be an image with awidth 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 <m_widthand0<y-LVoff <m_height
0 otherwise

M[O][x, Y] = { (8)
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5.2.3.3 Imagel for alayout object
Let spc be the colourspace in which the | images are to be combined to generate a Pagel mage.

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 col ourspace spc where every sample has the colour base.

If the layout object does contain an image object box or a combined image/mask object box, but with no associated
codestream, then the image | for the layout object is also defined to be an image in colourspace spc where every sample
has the colour base.

Clauses 5.2.3.4.1 - 5.2.3.4.5 define | when a codestream is associated with an image object box or a comlLined
image/mask object box in the layout object box.

1. Thefirst stagein generating |, described in clause 5.2.3.4.1, is to decode the image objectiand conveft the
image to the spc colourspace.

The second stage, described in clause 5.2.3.4.2, isto scale the image.

The third stage, described in clause 5.2.3.4.3, is to clip the image from the top and from the left.
The fourth stage, described in clause 5.2.3.4.4, isto position the image on the-page.

Thefifth and final stage, described in clause 5.2.3.4.5, is to clip the image to the layout window.

SR T A

Thege stages, as with those used to generate the mask M, are described individualy for clarity and an efficient|JPM
decader may be able to combine one or more of these stages.

5.23.3.1 Decodingtheimage

If an) image object box is used then let i_orig be the image obtained* by decompressing the associated codestiieam,
othefwise let i_orig be the image containing all but the last compaonent of the image obtained by decompressing the
assogiated codestream. Let i_orig_width and i_orig_height be thewidth and height of i_orig.

Let gonv be the image obtained by converting orig to the colourspace spc.

5.2.3.3.2 Scalingtheimage

If anfobject scale box is contained in the image object box or combined image/mask object box then leti_VRN, i_VYRD,
i_HRN and i_HRD be the scaling factors contaied in this box, otherwiseleti_VRN, i_VRD, i_HRN and i_HRD &l be

1. Let i_scaled be the result of scaling conv vertically by the ratio :—\\;22 and horizontally by the ratio :——FRN

"HRD’
gengrating an image with dimensions:
i scaled width = | ‘=28 orig_width | and i_scaled height =| ‘=Y RN i orig height (9)
i HRD i VRD

NOTE — An imagemay be scaled up using bilinear interpolation or, if it's a palette image, using nearest neighbour interpolption.
An image may be‘sealed down using averaging followed by subsampling, or if it's a palette image, using subsampling. |f the
image is compressed using JPEG 2000, an implementation may also choose to use the progressive-byresolution decomprgssion
feature to obtain a power-of-two reduced resolution image for scaling.

5.2.3.3.3%_Clipping theimage

Let ILOX.aff and 1 OLIAff hathavartioal and havioantal ~ffonte 1
| SV Ot o o ot v Rt Ca o O 2o O oSet ST

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:

th,
T

a
<

omaaa - ohioet hove or combinod tmanalmaal eCt
Hroge-object-box-or-combined-imagelmasik-ebj

i_clipped[O][x,y] = i_scaled[0][x + i OHoff,y +i_OVoff] (10)

5.2.3.3.4 Positioning theimage

Let page width and page height be the width of the page containing the layout object, as signalled in the page header
box. Let LVoff and LHoff be the layout vertical and horizontal offsetsin the layout object header box.
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Leti_pos be an image with awidth of page width and height of page height, defined asfollows:

i_clipped[ 0][x — LHoff,y —LVoff] 0<x-LHoff <i_widthand 0<y - LVoff <i_height

. (11)
base[c] otherwise

i_pod0][x,y] = {

5.2.3.35 Window clipping theimage

Let | 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. | is defined as follows:

i_pog0][x,y] O0<x-LHoff <i_widthand0<y-LVoff <i_height
0 otherwise

IOl y]={ (12)

524 Thumbnails

Thumbnails are an optional feature which allow an overview of a document or a page to be presented to an end user.
Therg are two types of thumbnails: document thumbnails and page thumbnails.

A dgcument thumbnail offers an overview representation of an entire document, much as the cover’or spine of a pook
serves to do. It may simply be a repetition of the page thumbnail for the title page. Document ‘thimbnails may bg JP2
compatible or not.

A JAM file with adocument thumbnail is created by adding a JP2 header box for the thumbnail image immediately|after
the file type box. The codestream for the thumbnail image must be contained in thefirst contiguous codestrear) box
following the JP2 header box.
OTE — A JP2-compatible document thumbnail can be used in the construction of & JPM file that also conforms to the JH2 file
format defined in Rec. ITU-T T.800 | ISO/IEC 15444-1. A JP2 compatible document-thumbnail must use JPEG 2000 as the coder
ahd appears to a JP2 reader to be a valid JP2 file. The JP2 compatibility flagis set in the file type box by adding the Btring
"|p2\040" to the compatibility string. A JP2 reader shall then look for a JPZ header box and jump over any following boxeg until

if finds a contiguous codestream box. It would then access the image represented by the data in that box. When a docdment
thumbnail is present, the file would contain a JP2 header box, and a.eontiguous codestream box near the beginning of the file,
spmewhere after the compound image header box and before the first, page box, usually before the page collection box.

A page thumbnail is simply the layout object in a page with tayout object identifier 0. A page thumbnail layout dbject
musy be the first layout object in a page. Its presence is signalled by a flag in the page table which indicates that a given
pagq pointed to from the page table contains a page thumbnail. Page thumbnails are optional.

OTE - Page thumbnails allow an overview of eachindividual page to be displayed. This can be used during navigatiop, for

ekample 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 ajmore
seful initial image onto a new page than simply.the page's background colour while waiting for additional content to arrive.

5.2.5 Contiguous and fragmented codestreams

The podestream data for the objects'of a page may either be a single contiguous codestream, or be composed of ohe or
morg codestream fragments. A dodestream consisting of fragments is accessed via a fragment table box. A fragment list
box lists the locations in thefile, or external pointers to another file, for the codestream fragments. Each codestream
fragimnent is contained withina media data box. If the codestream is not fragmented then the object shall contaip the
location of a contiguous-codestream box containing the codestream data. Full details of these boxes may be foupd in
Anngx B.5.

The fragment table€ mechanism permits any codestream to be broken up into an ordered list of fragments, each pojnted
to by its ownhoffset and data reference. A data reference indexes into the data reference table and produces a gtring
listir]g the filename or URI of an external file where the fragment is to be found. If the data reference is O, the fragment
is logatedhin the current file. This mechanism allows fragments to be placed in an optimal position to support streaming

of tipe-data to a client application from a server, or to allow progressive refinement of multiple codestrea
simultaneously.

Fragments may start or stop at any byte boundary of the codestream. The length of each fragment is specified by the
length parameter retrieved from the fragment table. If a fragment does not end at a point in the codestream where a full
code block or full raster line can be decoded, the decoding application holds this additional information until the next
fragment has been retrieved. The next fragment of the byte stream is then appended to the residual data from the prior
fragment and then decoding is resumed. Codestreams having any compression type may be decoded in this way.

Fragment table entries always point to codestreams. All header information that is required to decode the codestream,
such as width and height, compression type or bit depth is stored in fields in the object box.
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5.2.6 Shared data

A file can contain multiple boxes or fragments containing identical data. File size can be reduced by sharing these
boxes, including by reference a box or fragment that occurs in one part of a JPM file in a different part of the samefile
or in a different JPM file. The two mechanisms for sharing boxes in a JPM file are a shared-data reference box and a
cross-reference box. Wherever a shared-data reference or a cross-reference box occurs in the file, the data it references
istreated asif it exists at the point in the file where the reference is located. The reference can be by means of either an
identifier, in the case of a shared-data reference box (clause B.1.8), or adata reference including an offset and length, in
the case of a cross-reference box (clause B.6.4).

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 areference to an offset from the beginning of the file and length, the offset applies
befofe any substitution implied by the reference occurs. A shared data substtution would not be understood by, a] JP2-
only|reader, so that a JP2-conforming JPM file must include directly any box whose presence in thefile is necessary for
JP2 ¢onformance.

5.2.71 M etadata

This|International Standard allows metadata to be attached to any structural element of a JPM file, including the f{le or
docyment itself, page collections, pages, layout objects and objects. Thisis indicated in the bexvdefinitionsin Anrjex B
by the inclusion of a"metadata’ box in the data field of the container box. Whenever there+s areference to a metgdata
in aJbox definition, it is understood that the box may contain an XML box or a UUID-box with metadata. These
"metdata’ boxes are defined in Annex C.

53 Hidden text metadata

Hidden text metadata is data representing the text, text elements and text flew associated with an image. In the context
of thjs standard, hidden text is associated with a particular region of a pagein a JPM document.

Common uses for hidden text include text searching and highlightihg, cut-and-paste, and text-to-speech procegsing.
Hidden text describes the flow of the text on a page as well as the text elements.

JPM|allows a rich, multiple content-type representation of asdocument. Each region of a page may be encoded with a
compression technique best suited to its characteristics..ln regions containing text, high fidelity reproduction gf the
sourge image is retained by not replacing the text regions'with a character-based rendition through OCR, but rathgr by
using advanced coding methods such as JBIG2. Even OCR results with a 99 percent accuracy contain substantial
numpers of errors per page which require expensive human labour to correct. The searchable nature of a character-
basefl rendition can be obtained instead by associating hidden "dirty OCR" results with the corresponding text image.

A kegy issue with hidden text is capturing the ambiguities seen by the OCR engine in a way that allows progerly-
congructed search engines to find whether and where a given word might be present in atext image. Properly captured,
this information provides nearly(as much searching precision as an approach using human-corrected "clean OCR" |data,
but gt much lower cost. Searchvresults are most useful where there are fewer false positives to weed through. Intelljgent
sear¢h engines can take acCount of such data as confidence and alternate characters or aternate words to approprijately

analyss on the |mage) boundlng box rectangles can be defined for al the elements of the hidden text such as
characters, words, lines, paragraphs and regions. By indicating a container relationship among these items, intelligent
navigation and text selection can occur at character, word, line, paragraph boundaries. A reading order through these
rectangles can be defined for what was in the image just arandom placement of unrelated glyphs.

Whileit is primarily designed for use by machines such as search engines, the hidden text can also serve as a crude (if
"dirty") or adequate (if "clean") alternate representation for an image region to alow it to display on character-based
devices (such as mobile phones) or small-area graphics devices (such as PDAS).

Annotations are added to the document typically with a WY SIWY G editor to indicate URL references, notes, and to
highlight key sections of the document text. Each annotation is associated with a particular region of a page in a JPM
document.
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XML isused for hidden text and annotations because it is a format widely used to store structured information, and can
be machine processed.

54 JPM use scenarios

54.1 Self-contained files and fileswith exter nal r eferences

This clause is an informative section. Clause 5.2 outlines the structure of a JPM file. In alocal file, typically al 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 multiple layout object model is a method of representing and constructing document images, which alows access
paradigms based on the multiple objects in addition to providing compression advantages due to applying the optimal
compression method to each object. In addition, document images have an internal structure that implies aegding
ordef, unlike photographic images, so that breaking them into layout objects can bring streaming advantages wherg only
the gmall area of the page (acolumn, say, or a paragraph) that is of interest is brought over and refined.

The fragment table and cross reference features of the JPEG 2000 family of file formats provide enormous flexibil |ty in
the gonstruction of files, whose contents are distributed across multiple files, some of which may beltocated remotdy on
rks such as the Internet. This clause examines some of the file organisations enabled by thesefeatures.

Useful JPM files tend to have structura information boxes at the top and large codestream-objects either at the bgttom
of the file or remotely located or both. This allows rapid parsing and seeking among thecomponent parts of the fije by

tural information includes such information as page table boxes, page collection boxes, label boxes and fragment
tablg boxes.

Pagd table boxes are a key structural feature. They refer to page boxes viapage references. These references contgn an
offsat, length and data reference for the page box associated with eagh page in the complete file. Each of thesd data
references may be zero, indicating a page reference to a page box inthe current file, or non-zero, indicating that theg data
reference value is to be used as an index into the data reference bex.JThe data reference box contains an enumerated list
of stfings, each string being afile name or aURI pointing to an Internet file.

5.4.3 Files prepared for the Internet

JPMfiles prepared for use on the Internet will typically aready have been decomposed into layers and perhaps alsg into
sepajate layout objects. These preparation steps each give a measure of improved streaming performance in browsing
remgte JPM files.

Such files would likely have structural information placed near the top of the file, with codestreams occurring |ater.
Codéstreams and subsets of codestreams are accessible directly by seeking to a point in the file indicated by entrifes in
the ffagment table associated with that ‘codestream.

5.4.3 Page collection example

The main page collection of avery large multi-volume set of books such as an encyclopaedia should not point to|each
pagq individually; sucha data structure would be too large to be brought over to a client before even the first page can
be displayed. Insteadsthe’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 of. Each of these™volume" page collections would reference "section” page collections that would reference "arficle"
pagdq collections/and so on. Each of these page collections could have an appropriate label applied by means of [label
boxes in theirpage collection boxes.

A eh of metadata for a term occurring on a few of the pages returns a new "search results’ JPM file containjng a
single main "search results™ page collection pointing to a handful of pages. The TITst entry 1n this page collection box
would point directly to the first search result page. This would actually point to one of the pages in the encyclopaedia
over on the server via an external reference. By navigating the "search results' page collection, the application can let
the user go to the 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 encyclopaedia where no search hit occurred, they would then need a
next page function as well.

The client software would go to the PPCL oc 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 PIx portion of the PPCLoc box. The PIx + 1
entry in that page collection would be the next page. By that means, the previous and next pages can be found.
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544 Page collectionsin aclient / server context

The JPM file format places page boxes and page collection boxes at the file level (not within other superboxes) to assist
with incremental browsing of pages. New pages or page collections drawn over from a server may simply be appended
to the end of the local (incomplete) copy of thefile.

In a client/server environment such as the web, it would be common for a user of a client application to browse only
certain pages of a multi-page JPM file on a server. Aninitial link could point the client application to a specific page in
the server's JPM file. The client application would create a new local JPM file and could choose to continuously update
it as portions of the server file are retrieved. This would ensure that the browser cache always contains a valid JPM file
when browsing ceases.

This locd f|Ie would have a ma|n page coIIect|on The main page collection would |n|t|aIIy contaln just one page As

table updated to p0| nt to emh new IocaI copy of a server page At the end of browsmg, a stand anne f|Ie hav|rg no
clear] connection to the server file could exist on the client.

A batter way of performing this browsing step would be to copy the server's main page collection to the-client prior to
downloading any pages. This page collection would be fixed up to point to the server copies of the pages by creatjng a
data|reference to the server URL. Then, as the first page is brought down to the client, the main*page collectipn is
updated to point to the local page, while continuing to point to the server for all other pages.

5.4.5 Example of a client/server interaction

In aplient/server system, a user might want to browse a multi-page JPM file on a server; and to begin on a page ip the
middle of that remote file. Perhaps a search engine found a hit on the JPM file metadlata associated with that page| The
URI| returned by the search engine would point to the JPM file and could contain a construction sugh as
http:{/webimaging.org/test.jpm?page=pagel?. This would instruct the JPM deCoder subsystem of the browser to pbort
the download of the full JPM file as soon as the key structural boxes at the1dp of the box have completed downloagding.
Ther), byte serving protocols would be used to retrieve only the ranges)of/bytes needed to render the data in the|page
box pssociated through the label box to label "pagel7.” 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
fraginents to render arough initial version of the page, afull 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 ohjects

Durihg this interactive browsing session, fragments are.streaming over to the client copy of the JPM file in an ordef that
is quite different than the order in the server copy..Page 17 comes first in the client copy, where page 1 was more ljkely
first in the server copy. Similarly, the layout objects within page 17 will have a different order in the client versipn of

equiyalent surrogate for the server version_because the page tables and fragment tables in the client copy will [have

startgd out pointing entirely to fragments on the server. As fragments and page boxes stream partially over to the dfient,
the gppropriate entries in the page table'boxes and fragment table boxes are updated to point to the appropriate segments

When substantial changes are made to the fragment table, then the fragment table pointer can be changed to poinf to a

All the fragments of-the data in the file could be retrieved either from another file located on the web server external to
the gerver copy of_the JPM file or from a file located on another web server, or from an external file located op the
client machine/ The fragment reference mechanism supports all of these sources of data fragments external to the main

internal or external Iocatlon S0 that a box can be found. For Cross references mternal to the main f|Ie shared data
reference boxes permit repeated boxes to appear only once, with the second and subsequent instances being included by
reference to the first instance. The key difference between fragment tables and cross references is that cross references
point to the beginning of the referenced box, whereas fragment table entries point directly to the first byte of the
codestream fragment, beyond the beginning of any containing media data box or other box.
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54.6 Example of scanner capture

In addition to supporting a variety of streaming and remote browsing behaviours, the file format can support data
streams coming from high-speed document scanners, where the images are not yet optimised for viewing but must meet
other stringent constraints, such as timing. These files are not heavily processed at scan time, but rather capture all the
available image data (perhaps multiple images per page) coming from the scanner and capture software and save this
datato make it available to downstream post-processing software that can convert it to aweb-optimised form.

Scanned files may have metadata specific to the scanning process. This could include scanner metrics such as
histograms, skew angle measurements, or cropping rectangle specifications. Other metadata might describe the scanner
model or date and time of scanning and so on.

Scanned files have not been prepared for efficient browsing over a network. They are intended to involve minimal

encoderprocessHg-effort-in-order-to-meet-the-speed-constraints-Hrposed-by-high-speed-scanhig
epi Rg-eH-oR-HR-clae—to-ee—+he-sp RSH-aHASHAY BY-HghR-S G-

JPM|files coming from a scanning subsystem would typically not have been decomposed into layers or layout.objects,
but fhay instead include an entire high-quality compressed colour or greyscale image suitable for use by @ subsegquent
decomposition system. If the scanning system is also capable of producing a bitonal (depth 1 bit) imagenatively, if may
wish to include both this image and the full colour image in the JPM file to assist downstreamy’” decomposition
procgssing. Two different scanned images of the same content which have not been pre-processed according tp the
MRC model might be placed into a JPM file as follows: place the colour image as a layout object on one page and the
bitonal image as a layout object on another page and associate the two pages by placing them together in a [page
collgction. Appropriate label Boxes could clarify the relationship between the two images and indicate that|they
reprgsent the same page.
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Annex A

Compound imagefile structure

(Thisannex forms an integral part of this Recommendation | International Standard.)

This annex describes the structure and organization of a JPM file. A JPM file uses the file format architecture specified
in Rec. ITU-T T.800 | ISO/IEC 15444-1. Therefore, a JPM file is a contiguous sequence of boxes. This annex defines a
box and describes the notation used for the box definitionsin this International Standard. This annex also lists the boxes

that are used in a JPM file.

A.l Fileidentification

The prand shall be jpm\040' for files that are completely defined by this part of this International Standard;\the brand is
defined in Rec. ITU-T T.800 | ISO/IEC 15444-1 Annex |I. JPM files are files that conform to thiS.part of| this

Interpational Standard. JPM files can be identified using several mechanisms. When stored in traditional” computer
systdms, files that conform to this part should have the file extension.jpm (readers should alow: mixed case).
Mac|ntosh file systems, the type code should be jpm\040'. The MIME type isimage/jpm.

A.2 File organization

file
On

A JRM file uses the file format architecture specified in Rec. ITU-T T.800 | ISO/IEC 15444-1. The binary structyre of

the fjle is a contiguous sequence of boxes. The start of the first box shall be the first byte of the file and the end qf

fileflormat (Rec. ITU-T T.800 | ISO/IEC 15444-1 clause |.4).

the

Iastrx shall be the last byte of thefile. The binary structure of abox in a JPMAile isidentical to that defined in th¢ JP2

Thig| International Standard defines boxes mandatory to a JPM file,Yas well as severa optiona boxes. Qther

Recgmmendations | International Standards may define other boxes:that may also be found within a JPM file. IIn

not ke found in a JPM file.

all

, the information contained within a JPM file shall be in theex format; byte-streams not in the box format |shall

A JAM file may be self-contained in that it contains al the data needed to composite the page or pages in the fije. A
JPM|file may also reference images and data in external (files. References to the content of an external file are by njeans

of the data reference box (clause B.1.5) or cross-reference boxes (clause B.6.4).

Schgmatically, the hierarchical organization of-poxeés in a JPM file is shown in Figure A.1. Boxes with dashed boyders
are gptional in conforming JPM files. Howevér,) an optional box may define mandatory boxes within that optional|box.

In that case, if the optional box exists, those mandatory boxes within the optional box shall exist. This illustrgt

specifies only the containment relationghip between the boxes in the file. A particular order of those boxesin the fllce is

not generally implied. The definitioiof ‘a box will include whether or not that box is required to be found at a sp
locafion within the file or another-box.
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JPM file

| JPEG 2000 Signature box (B.1.1)

|
| File Typebox (B.1.2) |

Page Collection box (B.1.6)

| Primary Page Collection Locator box (B.1.6.1) |

______________________________________

Page box (B.2.1)

| Page Header box (B 2.1.1) |

______________________________________

______________________________________
______________________________________

______________________________________
______________________________________

______________________________________
______________________________________

______________________________________
______________________________________

______________________________________

Layout Object'box (B.3.1)

| Layout-Object Header box (B.3.1.1) |

Ob] ect box (B.4.1)
| Object Header box (B.4.1.1) |

______________________________________

Fragment Tablebox (B.5.1)

Fragment List box (B.5.1.1)

Figure A.1 — Conceptual structure of a JPM file
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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 thisfile is a conforming JPM file

orif

it may beread, at least in part, by aconforming 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.

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 cd
The

The

the 3
The
imag
imag
A3
Phyq

mpound image file must contain a JPEG 2000 signature box, a file type box and a compound image header
ile may or may not contain image data. Figure A.1 shows the data stored with the compound image file,

box.

JPM format allows the codestreams in the image layers to be non-contiguous. This enables interleaving Codestream
fraginents among images and inter-image progressive rendering, where multiple images are rendered progressive

ame time.

JPM format also allows the codestreams in the image layers to be stored outside but referenced from the comp
e file. This means that the images used in a compound image can be stored separately/from their parent comp|
e or JPM file.

Box definition

ly at

ound
pund

ically, each element in a JPM file is encapsulated within a binary structdre called a box. That binary structdre is

Ann
defi

The

Box
box

B defines the boxes used in this part of this International Standard. Each box is described using the notgtion

defier in Rec. ITU-T T.800 | ISO/IEC 15444-1 clause | .4.

edin Rec. ITU-T T.800 | ISO/IEC 15444-1 clause|.3.6.

ollowing additional information is provided in the box definitions.
Box type: four character code and hexadecimal codefor the box type
Container: parent box name or file for the box
Mandatory: Yes or no
Quantity: number of boxes in the container
Location: location of the box

type is the value of the TBox field.of the box. Mandatory indicates whether the box is required to be present i
hat contains it. Container specifies the box that contains the box being defined. Quantity is the number of K

being defined that can occur in"the container. Location describes where in the container the box being define

occu

A4

g
—  Where not specified, al integer values are assumed to use the big endian byte order.

n the
0Xes
can

—  Some boxes have values assigned to groups of bits within a field. In some cases there are hits, defioted

by "x*;-that are not assigned a value for any field within a parameter. The fields shall contain a val
zero for all such bits. The decoder shall ignore these bits.

Boxes used in a compound imagefile

e of

Tabl

b A liststhe baxes used in a JPM file and defined or referenced within this International Standard

Table A.1 - Boxes defined or referenced within this International Standard

Box names Types Superbox Comments (informative)

Base colour ‘belr' This box contains al the information specifying the colour of a page or
(0x6263 6C72) Yes of an object for which no image datais available.

Base colour value 'bevl’ No This box specifies the component values for the colour of a page or of
(0x6263 766C) an object for which no image datais available.

Colour ‘calr' No This box specifies the colourspace of an image.

specification (Ox636F 6C72)

20 Rec. ITU-T T.805 (01/2012)


https://standardsiso.com/api/?name=6a16d7625cc57500fd6724b62390a5d2

| SO/IEC 15444-6:2013 (E)

Table A.1 —Boxes defined or referenced within thisnternational Standard

Box names Types Superbox Comments (informative)
Compound image ‘mhdr' N This box contains general information about the compound image file,
header (0X6D68 6472) 0 such as profile and version.
Contiguous 'jp2c’ No This box contains avalid and complete JPEG 2000 codestream.
codestream (OX6A 70 3263)
Cross-reference ‘cref' This box specifies that a box found in another location (either within
0x6372 6566 No the JPM file or within another file) should be considered asiif it was
( ) ! . . e :
directly contained at thislocation in the JPM file.
Datprreference atol N TAISDOX CONMtainNs a Set O POINIErS 10 Other T11ES O dala sireams Not
(0x6474 626C) 0 contained within the JPM file itself.
Filgtype ‘ftyp' N This box specifiesfile type, version and compatibility information,
(0x6674 7970) 0 including specifying if thisfileis a conforming JPM file;
Fragment list flst' This box specifies alist of fragments that make up oneparticul ar
(Ox666C 7374) No codestream within the file.
Fragment table ‘fthl' v This box describes how a codestream has been'split up or fragmented
(0X6674 626C) & and then stored within the file.
Freg ‘free N This box contains data that is no longerdised and may be overwritten
(0X6672 6565) 0 when thefileis updated.
Hidden text ‘htxb' Yes This optional box contains hiddenitext and annotations.
metpdata (0x68747862)
HTXK reference box "phtx’ No This optional box can be,used to point to hidden text metadata box
(0x70687478) contents at top file level,
Image header ‘ihdr' No This box specifiesthe size of the image and other related fields.
(0x6968 6472)
JP2|header ip2h’ v This box contains a series of boxes that contain header-type
(OX6A 70 3268) & information-about afile containing a single image.
JPHG 2000 'iP\040\040' Thisbox uniquely defines the file as being part of the JPEG 2000
signature (Ox6A50 2020) No family of files.
Lakel 'IbI\040' N This box specifies atextual label for a Page box or a Page Collection
(OX6C62 6C20) ° box.
Layfout object 'lobyj’ ¥ This box contains the information and image data needed to compogite
(OXBCEF 626A) & amask-image object pair.
Layjout object "lhar' N This box describes the properties of the layout object and assigns egch
heafler (Ox6C68 6472) 0 aunique identifier within the page.
Metlia data 'mdat! This box contains generic media data, which is referenced through the
(Ox6D64'6174). No fragment list box.
Objfect ‘objc’ v This box contains al the image data and information for one objectfin a
(0XBF62 6A63) s layout object.
Object header ‘ohdr’ This box describes the properties of an object, identifying it as a mgsk,
(OX6F68 6472) No an image or a combined mask/image object, and assigns each objecf a
unique identifier within the file.
Object scale 'scal’ No This box describes the scaling for an object before applying it to thq
(0x7363 616C) page.
'page’ This box contains all the information needed to image a page including
(0X7061 6765) TES references to codestream data.
Page collection ‘pcoal’ No This box groups together the locations of a set of pages so that they are
(0x7063 6F6C) treated as related and associated with each other.
Page header ‘phdr’ N This box describes the properties of a page and gives the number of
(OX7068 6472) 0 layout objectsin the page.
Page table "pagt’ This box gives the locations of the pagesin a page collection and
(0x7061 6774) No enables random access of pagesin afile.
Primary page "ppcl’ No This box gives the location of the primary page collection for the page
collection locator (0x7070 636C) collection.
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Table A.1 —Boxes defined or referenced within thisnternational Standard

Box names Types Superbox Comments (informative)

Shared-data entry ‘sdat' v This box contains a box that can be referenced by an identifier from
(0x7364 6174) & multiple places within afile.

Shared-data ‘sref’ N This box can be used to insert abox in thefile by referenceto a

reference (0x7372 6566) 0 previous occurrence of the box in the samefile.

uuiD "uuid' No This box contains vendor specific information.
(Ox7575 6964)

UUID Info ‘uinf’ This box contains additional information associated with a UUID.
(07569 6E66) T

XML 'xmi\040' No This box contains vendor specific information in XML format.
(0x786D 6C20)
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Annex B
Box definitions

(Thisannex forms an integral part of this Recommendation | International Standard.)

This annex defines the boxes that are used in a conforming JPM file and that shall be interpreted by al conforming
readers. Each of these boxes conforms to the standard box structure as defined in clause A.3.

B.1 Filelevel boxes

B.1.1  JPEG 2000 signature box

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

Mandatory: Yes

Quantity: Exactly one

Location: First box in file

The format and structure of the JPEG 2000 signature box is defined in Rec. ITU-T T.800 | ISO/IEC 15444-1 cjause
1.5.1]
B.1.2  Filetypebox

Box type: 'ftyp' (0x66747970)

Container: File

Mandatory: Yes

Quantity: Exactly one

Location: Immediately after the JPEG 2000 signature box

Thetormat and structure of the file type box is defined ip;Rec. ITU-T T.800 | ISO/IEC 15444-1 clause|.5.1.

The BR field in the file type box shall be 'jpm\040 for files that are completely defined by this International Standard.
In addition, afile that conforms to this International”Standard shall have at least one CLi field in the file type box, and
shall| contain the value 'jpm\040' in one of the CLi fields in the file type box.
B.1.3  JP2header box (superbox) after-file type box

Box type: 'jp2h' (0x6A703268)

Container: File

Mandatory: No

Quantity: At most-one

L ocation: Anywhere after the file type box

The format and.strticture of the JP2 header box is defined in clause B.6.2.

Thefirst filelevel JP2 header box following the file type box describes a document level thumbnail of the JPM filgl The
first contigdous codestream following afile level JP2 header box shall contain the associated thumbnail codestregm. If
the JP2-header box and the contiguous codestream box are JP2 compatible, then the JPM file is JP2 compatibl¢ and
'jp2\0Z40occurs in the compatibility 1St in the 1116 Type DOX. See Clalse b.2.5 for more detals.

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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The type of a compound image header box shall be 'mhdr' (0x6D686472). This box contains the following fields.

P

IC

b

MP&Off

MPéLen

SC

MC IPR

Figure B.1 - Organization of the contents of a compound image header box

NP: Number of pages. This parameter specifies the number of page boxes in the compound image
fileandisstored as a 4-byte unsigned big endian integer. If not known, the valueis 0.

stored as a 1-byte unsgned mteger Values defined in th|s speC|f|cat|0n are specm 6
Table B.1. See Annex D for full details of the profiles.

TableB.1—Legal Pvalues

alueis
d in

integer.

is self-contained and has no references to external-data; otherwise, it has value O.

M PCOff: Main page collection offset. This field specifies the offset from the start of the file to theg first
byte of the main page collection box. Thisfield is encoded as an 8-byte unsigned big endian

TableB.2-Mask coders

Value Meaning
0 No profile specified
1 Web profile
other values | Reserved for 1SO use.
SC: Self-contained: This value is stored as a 1-byte unsigned integer. If it has value 1, then the file

MPCLen: Main page collection length. This fiéld specifies the length of the main page collection|box.
Thisfield is encoded as a 4-byte unsigned big endian integer.

MC: 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-hit as
specified in Table B.2, Bit 7, the extend bit, would be set when adding another byte to
accommodate additional* coders, such as an eighth, which would be assigned to bit number|8.

Values (bits)
Mask coder flags
MSB LSB
XXXX XXX0. One dimensional Rec. ITU-T T.4 (MH) coding is not used
XXXX XXx]: One dimensional Rec. ITU-T T.4 (MH) coding may be used
XXXKXXO0X Two dimensional Rec. ITU-T T.4 (MR) coding is not used
XXXX XXX Two dimensiona Rec. ITU-T T.4 (MR) coding may be used
XXXX XOXX Rec. ITU-T T.6 (MMR) coding is not used
XXXX XXX Rec. ITU-T T.6 (MMR) coding may be used
XXXX OXXX Rec. ITU-T T.82 (JBIG) coding is not used
XXXKX IXXX ReC. TTU-T T.82(JBTG) coding may be used
XXXO0 XXXX Rec. ITU-T T.800 (JPEG 2000) coding is hot used
XXXL XXXX Rec. ITU-T T.800 (JPEG 2000) coding may be used
XXOX XXXX Rec. ITU-T T.88 (JBIG2) coding applying Rec. ITU-T T.89is not used
XXIX XXXX Rec. ITU-T T.88 (JBIG2) coding applying Rec. ITU-T T.89 may be used
OXXX XXXX Last byte specifying the coders which may be used
XXX XXXX Extend with another byte specifying coders which may be used
other values Reserved for 1SO use
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IC: Image coders; the coder or coders that may be used to compress the image objects of the layout
objects in this file. This field can be one or more bytes long, with vaues set bit-by-bit as
specified in Table B.3. 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.

Table B.3 —Image coders

B.1.%

Values (bits)
Image coder flags
MSB LSB
XXXX XXX0 Rec. ITU-T T.81 (JPEG) coding is not used
XXXX XKL ReC.TTU-T T.8I(JPEG) coding may be us=d
XXXX XXO0X Rec. ITU-T T.82 (JBIG) coding applying Rec. ITU-T T.43 is not used
XXXX XX1X Rec. ITU-T T.82 (JBIG) coding applying Rec. ITU-T T.43 may be used
XXXX XOXX Rec. ITU-T T.45 (Run-Length Colour Encoding) coding is not used
XXXX XIXX Rec. ITU-T T.45 (Run-Length Colour Encoding) coding may be used
XXXX OXXX Rec. ITU-T T.87 (JPEG-LS) coding is not used
XXXX IXXX Rec. ITU-T T.87 (JPEG-LS) coding may be used
XXXO XXXX Rec. ITU-T T.800 (JPEG 2000) coding is not used
XXX1 XXXX Rec. ITU-T T.800 (JPEG 2000) coding may be used
OXXX XXXX Last byte specifying the coders which may be used
XXX XXXX Extend with another byte specifying coders which may beUsed
other values Reserved for 1SO use
IPR: Intellectual property. This parameter indicates-whether this JPM file contains intellgctual

property rights information. This value is stored\és a 1-byte unsigned integer. If the valpe 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:Af the value is 1, then the file does contain rfights
information and thus does contain anZlPR box as defined in clause C.1. Other values are

reserved for 1SO use.

Table B.4 — Format of the contents of the compound image header box

Field name Size (bits) Value
NP 32 0-(2%-1)
P 8 see TableB.1
SC 8 Oorl
M PGOff 64 12 - (2%-1)
MPCLen 32 0-(2°-1)
MC variable see Table B.2
IC variable see TableB.3
IPR 8 0-1
Datar€eference box

Box type: 'dtbl' (0x6474626C)
Container: File

Mandatory: No
Quantity: At most one

Location: Anywhere after the compound image header box

The data reference box contains an array of URLSs that are referenced by this file. The data reference box is not a

superbox because it does not contain only boxes.

Data reference box entries are used by page table boxes, object header boxes and fragment list boxes to refer to data
externa to the JPM file.

— Inapagetable box, a datareference and offset refer to an external page box or page collection box.

— Inan object header box, a data reference and offset refer to an external fragment table box.
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— In afragment list box within a fragment table box, a data reference and offset refer to an external

codestream fragment.

— Inafragment list box within a cross-reference box, a data reference and offset refer to an external shared

header or metadata fragment.

The type of a datareference box shall be 'dtbl' (0x6474626C). This box contains the following fields:

DR!  DRNDR

NDR

Figure B.2 — Organization of the contents of a data reference box

B.1.6

N
f

A p3
collg
box,
who!

A JA
collg

The

NDR: Number of data references. This field specifies the number of data references, and.thu
number of URL boxes contained within this data reference box.
DR": Data reference URL. This field contains a data entry URL box as specified in-Rec. |

is not specific to UUID Info boxes. The meaning of the URL is specified.in‘the context g

the array of DRI fields are 1 based; a data reference of 1 in a DRi-field within a fragmer
box or page table box specifies the first data reference URL contained within the data refe
box. A data reference value of 0 is a special case that indicates’that the reference is to
contained within thisfile itself.

Table B.5 - Format of the contents of the data r efer ence box

Field name Size (bits) Value
NDR 16 0-65535
DRi Variable Variable

b 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

it exists, otherwise it would imimediately follow the compound image header box.

jge collection box is a.superbox that contains a primary page collection box that is required except when the
ction is the main page eollection without a primary page collection as described in clause 5.2.1.2, an optional
optional metadata-bexes, and a mandatory page table box. A page collection box associates a collection of pj
ke locations are’obtained using the page table box with an optional label and optional metadata.

M file shal"have at least one page collection. Every page in a JPM file belongs to what is called its primary
ction. Therole of the primary page collection is discussed in clause 5.2.1.

ype of ‘a page collection box shall be 'pcol’ (0x70636F6C). This box contains the following fields:

5 the

U-T

T.800 | ISO/IEC 15444-1 clause 1.7.3.2. However, in this context, the locationfield in the box

f the

box that refers to the particular entry in the data reference box. The indices of the elementsin

t list
ence
data

OTE — For efficient access, an optimized file would have the first page collection box located following the data reference box,

page
| abel

POES,

page

26

PPCLoc Label Metadata PTable
S

LM

Figure B.3 — Organization of the contents of a page collection box

PPCLoc: Primary page collection locator box. This box contains a page collection locator box as

specified in clause B.1.6.1.

Label: Label box. This optional field may contain alabel box as specified in clause B.6.3. This box

contains alabel associated with the page collection; this box is optional.
Metadata: Optional metadata boxes
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PTable: Page table box. Thisfield contains a page table box as specified in clause B.1.6.2.

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
L ocation: Anywhere
Each page collection box and page box shall contain a primary page collection locator box. A primary page collection

locafor box contains a set of fields used to Tocate the "Primary Page Collection™ of the page or page collection. Thé role
of the primary page collection is discussed in clause 5.2.1.

The fype of aprimary page collection locator box shall be 'ppcl' (0x7070636C). This box contains the following fig{ds:

PPCDR

| PPéOff | PPéLen Plx

Figure B.4 —Organization of the contents of a primary page collectior’locator box

PPCOff: Primary page collection offset. This field specifies the offset from the start of the file tp the
first byte of the primary page collection box to whi¢h the page or page collection contginer
belongs. Thisfield is encoded as an 8-byte big endian’'unsigned integer.

PPCLen: Primary page collection length. This field spe€ifjes the length of the primary page collection
box for this page. Thisfield is encoded as a 4sbyte big endian unsigned integer.
PPCDR: Primary page collection data reference:JThis field specifies the data file or resource that

contains the primary page collection¢o which the page or page collection container belpngs.
If the value of thisfield is zero, then'the primary page collection box is contained withif this
file. If the value is not zero, thenithe page is contained within the file specified by this ijndex
into the data reference box. Thisfield 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 taljle of
the primary page collection to which the page or page collection container belongs| The
entry at the specifiéd index in the page table of the primary page collection shall refefence
the page or page collection contained in the primary page collection. Thisfield is encoded as
a4-byte big.endian unsigned integer.

Table B.6 — kormat of the contents of the primary page collection locator box

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

PIx 32 0-(2%-1)

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 data contains the number of entries in the page table. Each entry in the table is a reference to a page box or a
page collection box. A flag in each table entry indicates the type of box being referenced.
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The type of a page table box shall be 'pagt’' (0x70616774). This box contains the following fields:

DRNE-1

| | O!JFO | LIJN) DRo | FLO IOFIlNE'l LE!\lNE'1

FLNE-1

Figure B.5 - Organization of the contents of a page table box

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

OFFi: Offset. This field specifies the offset to the first byte of the referenced page or page coblection
box. The offset is relative to the first byte of the file (the first byte of the length fielddf the
JPEG 2000 signature box). Thisfield is encoded as an 8-byte big endian unsigned(integer.

LEN;: Length of the page. This field specifies the length of the page box containing‘the page.[This
field is encoded as a 4-byte big endian unsigned integer.
DRi: Data reference. This field specifies the data file or resource that containsthis page. If the yalue

of this field is zero, then the page is contained within thisfile. If the value is not zero, theh the
page is contained within the file specified by thisindex into the datareference box. Thisfigld is
encoded as a 2-byte big endian unsigned integer.

FLi: Flag. This field indicates the type of entry. This field is enceded as a 1-byte unsigned integer.
Legal values of thisfield are asfollows:

TableB.7 —Legal FL valuées

Values (bits)

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 OXXX Offset to page or page collection box containing no metadata.

XXXX IXXX Offset to page or'page collection box containing metadata.
other values | Reserved for 1SO use.

Table B.8 — Format of the contents of the page table box

Parameter Size (bits) Value
NE 32 1-(2%-1)
OFFi 64 12— (2%-1)
LENi 3?2 0-—(2%-1)
DRI 16 0-65535
FLi 8 see Table B.7

B.1 Shar ed-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
thefile. An example of shared datais a JP2 header box. Rather than replicate that box each timeit is used, areference to
the box is used. The reference is contained in a shared-data reference box. When this reference is encountered, it is
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replaced by the shared data box from the shared-data entry box with the same identifier as used in the shared-data
reference box.

The type of a shared-data reference box shall be 'sdat’ (0x73646174). This box contains the following fields:

SharedData

ID

Figure B.6 — Organization of the contents of a shared-data entry box
ID: Identifier. This field specifies a number that is the unique identifier for the shared

contained.in the box It isencoded.as a 9-h\llfn L |ndgnnri infngnr

SharedData:  Thisfield contains the box that can be used multiple placesin thefile.

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

B.1.8 Shared-data r efer ence box

The

Box type: 'sref' (0x73726566)

Container: Not restricted

Mandatory: No

Quantity: Any number

Location: Anywhere after the shared-data entry box withthe same 1D

chared-data reference box contains a reference to the sharéd data that isto be used or inserted at the point in th

whete the shared-data reference box occurs. When a shared-data reference box is encountered, it is replaced b

shar¢
Any
The

bd data from the shared-data entry box with the ID-value.
offsets in the file are understood to apply befarejany substitution implied by the shared-data reference.
ype of a shared-data reference box shall. he''sref' (0x73726566). This box contains the following field:

ID

Figure B.7<Organization of the contents of a shared-data r efer ence box

ID: Identifier. This field specifies a number that is the unique identifier of the shared data
used. It is encoded as a 2-byte unsigned integer. It is a reference to the shared data i
shared-data entry box with the same ID field value.

Table B.10 — Format of the contents of the shared-data r efer ence box

Field name Size (bits) Value

data

efile
y the

0 be
h the

[imY 16 fal Al mill mio] =4
LL~4

B.2

Eavy U035 9535S

Page level boxes

B.21  Pagebox (superbox)

Box type: 'page’ (0x70616765)

Container: File

Mandatory: Yes

Quantity: At least one

Location: Anywhere after the compound image header box

Rec. I TU-T T.805 (01/2012)
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The

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

by the layout objects that make up the page contents.

The type of apage box shall be 'page’ (0x70616765). This box contains the following fields:

PPCLoc Res BCLR Metadata Label

NN iy 7y g

PHDR \ | | | Lobjo L objNL obj-1
— 77777072000 i i R iin i i gk i i i

Figure B.8 — Organization of the contents of a page box
PHDR: Page header box. This field contains a layout object header box as specified in

cladiseB-21-4

B.2.

A pé
colol

The

PPCLoc: Primary page collection locator box. This box contains a page collection locator box as
specified in clause B.1.6.1. This is mandatory except in the case of a single page,
self-contained JPM file, whereit is optional.

Res: Resolution box. This optional field may contain a resolution box as specified in Rec. ITU-T
T.800 | ISO/IEC 15444-1 clause 1.5.3.7. This box gives the resolution, of a page grid|unit.
Together with the page height and width in the page header box, it gives the physical sige of
the page.

BCLR: Base colour box. This optional field may contain a base/colour box as specifigd in
clause B.6.1. The base colour box occurs in a page box when ‘the value of the PColour|field
in the page header box is 255. Within a page box it specifies the colour that is applied [prior
to rendering any objects onto the page.

Metadata: Optional metadata boxes.

Label: Label box. This field may contain alabel box, as'specified in clause B.6.3. This box corftains
alabel associated with the page; this box isoptional.

Lobj': Layout object box i, wherei = 0, NLobj=Z; the layout object box is specified in clause B.3.1.

NLobj is the number of layout objects on this page and is specified in the page header box
contained within this box.
.1 Page Header box

Box type: 'phdr'(0x70686472)

Container: Page box

Mandatory: Yes

Quantity: Exactly one

Location: First box in a page box

lge header box specifies-a,number of layout objects on the page and describes the height, width, orientation and
Ir of the page, i.e., thesurface on which the layout objects are rendered.

ype of a page header-box shall be 'phdr' (0x70686472). This box contains the following fields:

PColout

NLLbj PH Jig ht P\/\/ldth OR

30

Frgure B-:9—Organizatiomof thecontentsof apage freader box

NLobj: Number of layout objects on this page. This value is stored as a 2-byte big endian unsigned
integer.
PHeight: Page height. This field indicates the height, in page grid units and before any rotation, of the

region onto which the layout objects on this page are to be rendered. Thisvalueis stored asa
4-byte big endian unsigned integer.

PWidth: Page width. This field indicates the width, in page grid units and before any rotation, of the
region onto which the layout objects on this page are to be rendered. Thisvalueis stored asa
4-byte big endian unsigned integer.

OR: Page orientation. This field indicates the orientation of the page. The value is a 2-byte big
endian unsigned integer. Values defined in this specification are:
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TableB.11—L egal OR values

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

PColour: Page colour Thrs field mdrcat% whether the page is transparent in which case the layout

page has a colour, in whrch case, the page colour is applied everywhere wrthr
boundaries of the page and then the layout objects are imaged onto the page. Thewvalug i
2-byte big endian unsigned integer. Values defined in this specification are:

Table B.12 — L egal Pcolour values

Value Meaning
0 Page is transparent
1 Page iswhite
2 Page is black
255 Page colour is specified in base colour box (clause B.6.1)
other values All other values reserved

Table B.13 — Format of the contentsofa page header box

Field name Size (bits) Value
NLobj 16 0-65535
PHeight 32 1-(2%241)
PWidth 32 1-(2%1)
OR 16 see Table B.11
PColour 16 see Table B.12

Layout object level boxes

L ayout object box (superbox)

Box type: 'lobj' (0x6€6F626A)

Container: Pagebox

Mandatory:.Yes

Quantity: Any number

Location: Anywhere after page header box

out Obj ect box contar ns the |nformat|on needed to posrtron and composte an image and optronal mask on a

r the

object header box (for mask data)
The type of alayout object box shall be 'lobj' (0x6C6F626A). This box contains the following fields:

Metadata Label OBX OBJ!

-

LHDR \
222 7k i

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 as specified in

clause B.3.1.1.
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B.3.1.1

Metadata:
Labdl:

oBJ:

OBJ-

Optional metadata boxes.

Label box. Thisfield may contain alabel box as specified in clause B.6.3. This box contains

alabel associated with the page; this box is optional.

Object box; the first object box. This field contains an object box as specified in

clause B.4.1.

Object box; the second object box. This field contains an object box as specified in

clause B.4.1; thisbox is optional.

L ayout object header box

Box type: 'Thdr' (0x6C686472)

Container- | ayaut nhj ect hox

This
with

The

Mandatory: Yes

Quantity: Exactly one
Location: First box in layout object box

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

ype of alayout object header box shall be 'lhdr' (0x6C686472). This box contains the following fields:

LObjID:

LHeight:
LWidth:
LVoff:
LHoff:

Style:

LObjID Style

LH elig ht LW |Id1h L\Joff LHloff

Figure B.11 — Organization of the contents of alayout object header box

Layout object identifier. Each layout object in a given page box has a unique LObjID

and layout object boxes within a page bex'must occur in order of increasing LObjID val
the page does not contain a page thumbnail then the LObjID values range from 1 to N
with NLobj defined in the page header box within the page box. If a page does cont

aue
le. If
| obj,
ain a

page thumbnail then the LObjlP: values for the contained layout object boxes range fronp 0 to

NLobj — 1, with a LObjID_viaue of 0 identifying the page thumbnail object (see 5.2.4).
valueis stored as a 2-bytepig endian unsigned integer.

Layout object height:(This field indicates the height, in page grid units, of the layout 0
before any pageretation. This valueis stored as a 4-byte big endian unsigned integer.

Layout object width. This field indicates the width, in page grid units, of the layout 0
before any-page rotation. This value is stored as a 4-byte big endian unsigned integer.

This
bject

bject

Layout vertical offset. Thisfield indicates the vertical starting offset in page grid units gf the

layeut object. Thisvalueis stored as a 4-byte big endian unsigned integer.

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

Layout object style. This field indicates the style of the layout object. A layout objec

units

[ can

consist of either a single image or an image and amask pair. The image and mask of algyout

object may consist of two separate objects or the mask may be the last component g
image object. The value is a 1-byte unsigned integer. Values defined in this specificatior]

f the
are:

32

lal D44 1 | I | 1
dUITD. 194 = LCtyd Jylcvalucs

Meaning

Separate objects for image and mask components.

Single object for image and mask components.

Single object for image components only (no mask).

Single object for mask components only (no image).

User specified layout object.

other values All other values reserved
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Table B.15 — Format of the contents of the L ayout Object Header box

Field name Size (bits) Value
LObjID 16 0-65535
LHeight 32 0-(2%1)
LWidth 32 0-(2%-1)

LVoff 32 0—(2%-1)
LHoff 32 0-(2%1)
Style 8 see TableB.14

B.4 Objecttevetboxes

B.41  Object box (superbox)

Box type: 'objc' (Ox6F626A63)

Container: Layout object box

Mandatory: Yes

Quantity: At least onein each layout object box
Location: Anywhere after the layout object header box

The pbject box is asuperbox that contains information about the objects.

The fype of an abject box shall be '‘objc’ (0x6F626A63). This box contains the fallowing fields:

BCLR Metadata Label Scale JP2HDR

OHDR

Figure B.12 — Organization of tliecontents of an object box

OHDR: Object header box. This field cantains an object header box as specified in clause B.4.1.1.

BCLR: Optional base colour box. This optional field may contain a base colour box as specified in
clause B.6.1. The base.colour box within the object box is used to specify the values [o be
used within the boundaries of the layout object in areas where no image is defined.[This
includes the situation where the object NoCodestream field is 1 and the situation whep the
scaled and positioned object image is smaller than the layout object.

Metadata: Optiona metadata box.

Label: Optional label box. This optional field may contain a label box as specified in clause B.6.3.
This bex contains alabel associated with the page.

Scae: Optional object scale box. This optional field may contain an object scale box as specified in
clause B.4.1.2. It specifies the scaling for the object before applying it to the page.

JP2HDR; Optiona JP2 header box. Always exists if the NoCodestream field in the object header Hox is

0. This optional field may contain a JP2 header box as specified in clause B.4.1.3.

B.4.1.1 Object header box
Box type: 'ohdr' (Ox6F686472)

Container- Obiect hax
ORtaHHe-—oBHect-b0x

Mandatory: Yes
Quantity: Exactly one
Location: First box in the object box

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 vaue is '2),
NoCodestream (if the value of this parameter is '1', then this object is coloured by a unique colour specified by the base
colour box in the object box), OHoff (horizontal offset in page grid units), OVoff (vertical offset in page grid
resolution), and a reference to the codestream data for the object — either an offset to and the length of a fragment table
or contiguous codestream box.
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The type of an object header box shall be ‘ohdr' (0x6F686472). This box contains the following fields:

ObjType
J DR

O\Joff Ol-loff I OII:F | LIJN

NoCdstrm

Figure B.13 — Organization of the contents of an object header box

ObjType: Object type. This identifies whether the object is a mask object or an image object in the

I:vynl it nhjnrf The value is a 1-hytn hig endian ||ndgnpri in’rngnr \alues defined in this

specification are:

Table B.16 — Legal ObjType values

Value M eaning
0 The object contains the mask of alayout object
1 The object contains the image of alayout object
2 The object contains the image and mask of alayout object
other values All other values reserved

NoCdstrm: Identifies whether or not the object contains a compressed codestream. If the object dogs not

contain a codestream, then there is no image for this object and an "image" with a gngle
uniform colour value as specified in the base colgur box is used as the object. The valugis a
1-byte big endian unsigned integer. Vaues defined in this specification are:

TableB.17 — L egal NoCdstrm values

Value M eaning
0 The object contains a codestream
1 The object does not contain a codestream
other values All other values reserved

OFF:

LEN:

DR:

OV off:

OHoff:

Vertical offset inthe scaled object; the vertical offset into the scaled object in pagg grid
units. This field-is a 4-byte big endian unsigned integer. If the NoCodestream field has a
value of 1, then thisfield isignored.

Horizontal offset in the scaled object; the horizontal offset into the scaled object in pagg grid
units\This field is a 4-byte big endian unsigned integer. If the NoCodestream field las a
value of 1, then thisfield isignored.

Offset. This field specifies the file offset to the start of the contiguous codestrean 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 avalue of 1, then thisfield isignored.

Length of the contiguous codestream or fragment table box. This value includes only the
actual data and not any headers of an encapsulan ng box Th|sf|eld |sencoded asa4 by

fragment table box is not known If the NoCodestream field has avalue of 1, then thlsfleld is
ignored.

Data reference. This field specifies the data file or resource that contains the fragment table
box. If the value of this field is zero, then the fragment is contained within this file or the
datais contained in a contiguous codestream box within the file. If the value is not zero, then
the fragment table box 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. If the
NoCodestream field has avalue of 1, then thisfield isignored.

Rec. | TU-T T.805 (01/2012)


https://standardsiso.com/api/?name=6a16d7625cc57500fd6724b62390a5d2

B.4.

The
isO.

| SO/IEC 15444-6:2013 (E)

Table B.18 — Format of the contents of the object header box

Field name Size (bits) Value
ObjType 8 see Table B.16
NoCdstrm 8 see Table B.17
OVoff 32 0-(2%-1)
OHoff 32 0-(2%-1)
OFF 64 0—(2%-1)
LEN 32 0-(2%-1)
DR 16 0-65535

.2 Object scale box
Box type: 'scal’ (0x7363616C)
Container: Object box
Mandatory: No
Quantity: At most onein each object box
Location: Anywhere after the object header box

to be 1, i.e,, no scaling. This box describes the scaling required to transform from.epject units to page grid units.

bbj ect scale box optionally exists when the NoCodestream field of the object headerhox in the container object box
If an object scale box does not exist within an object box then the vertical and herizontal scaling ratios are assyimed

This

scalipg must be used before applying the object to the page.
. L . VRN . L . HRN
The pvertical scaling is by the ratio ——, and the horizontal scaling isthy the ratio —— . See clause 5.2.3 for a full
VRD HRD
descfiption of the scaling operation.
The fype of an object scale box shall be 'scal’ (0x7363616C). Thisbox contains the following fields:
VRN [VRD |HRN|VRD
Figure B.14 — Organization of the contents of an object header box
VRN: Vertical scaling-numerator; this parameter is encoded as a 2-byte big endian unsigned
integer.
VRD: Vertical_sealing denominator; this parameter is encoded as a 2-byte big endian unsigned
integer.
HRN: Horizontal scaling numerator; this parameter is encoded as a 2-byte big endian unsigned
integer.
HRD: Horizontal scaling denominator; this parameter is encoded as a 2-byte big endian unsigned
integer.
Table B.19 — Format of the contents of the object scale box
Field name Size (bits) Value
VRN 16 T—65535
VRD 16 1-65535
HRN 16 1-65535
HRD 16 1-65535
B.4.1.3 JP2 header box (superbox) in object box
Box type: jp2h' (OX6A 70 3268")
Container: Object box
Mandatory: No
Quantity: At most one; aways exists if the NoCodestream field in the object header box is 0.
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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 clause B.6.2.

A JP2 header 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 header box.

B.5

B.5.1

JP2 codestream element boxes

Fragment table box (superbox)
Box type: 'ftbl' (0x6674626C)
Container: File

A fr

frag
toa
foun

The

B.5.

The
and
eithg

.1

frag

If th
the f
of th

If th
mets
shall

Mandatory: No
Quantity: Any number
Location: Anywhere after file type box

ment table box specifies the location of one of the codestreams in a JPM file. A file may centain zero or more
ent table boxes. For the purpose of numbering codestreams, the fragment table box shall be considered equivialent
Contiguous codestream box. Fragment table boxes shall be found only at the top level of ithefile; they shall npt be
d within a superbox.

ype of afragment table box shall be 'fthl' (0x6674626C). This box contains the following field:

flst: Fragment List. Thisfield contains afragment list box as specified in clause B.5.2.

flst

Figure B.15 — Organization of the contents of a fragment table box

Fragment list box

Box type: 'flst' (0x666C7374)

Container: Cross-reference box and fragment table box
Mandatory: Yes

Quantity: Exactly one

Location: Anywhere

ragment list box specifies thelocation, length and order of each of the fragments that, once combined, form ajalid
complete data stream. Depending on which box contains this particular fragment list box, the data stream fprms
r a codestream (if the fragment list box is contained in a fragment table box) or shared header or metadata (if the
ent list box is contained in a cross-reference box).

s fragment list boxyis contained within a fragment table box (and thus specifies the location of a codestream),[then
rst offset in the'fragment list shall point directly to the first byte of codestream data; it shall not point to the hg¢ader
P box containing the first codestream fragment.

s fragment list box is contained within a cross-reference box (and thus specifies the location of shared header or
datd), then the first offset in the fragment list shall point to the first byte of the contents of the referenced bpx; it
nabpoint to the header of the referenced box. However, if the referenced box is a superbox, then the offset af the

first

fragment does point to the box header of the first box contained within the superbox.

For all other offsets in the fragment list box, the offsets shall point directly to the first byte of the fragment data and not
to the header of the box that contains that fragment.

The type of afragment list box shall be 'flst' (0x666C7374). This box contains the following fields:

36

DRNF-1

NF | OIJFO | LEl\lO DRoO | OF!L\“:'l | LEV\lNF’1

Figure B.16 — Organization of the contents of a fragment list box
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NF: Number of fragments. This field specifies the number of fragments used to contain the data
stream. The number of {OFF, LEN, DR} tuples in the fragment list box shall be the same
number as the value of the NF field.

OFF" Offset. This field specifies the offset to the start of the fragment in the file. The offset is
relative to the first byte of the file (the first byte of the length field of the JPEG 2000 signature
box). Thisfield 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.

LEN": Length of fragment. This field specifies the length 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.

DR~ Daarererence. 1This figd Specities the data 1€ or resource thal comtans tis iragment. i 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. Thisfield is encoded as a 2-byte big endian unsigned integer.

Table B.20 — Format of the contents of the fragment list box

Parameter Size (bits) Value
NF 16 0-65535
OFF 64 12— (2%1)
LEN! 32 0-(2%21)
DR 16 0-£65535

Box type: 'mdat’ (0x6D646174)

Container: File

Mandatory: No

Quantity: Any number

Location: Anywhere after the file type box
media data box contains fragments of the JPEG 2000 codestream or other media data. In any case, there shall be

othef boxes in the file that specify the meaning of the data within the media data box. Applications should not agcess

med
repr
The
by th

B.5.

a data boxes directly, but instead usejthe fragment table to determine what parts of which media data joxes
t avalid JPEG 2000 codestream or other media stream.

ype of amedia data box shall(be‘mdat’ (0x6D646174). The contents of a media data box in general are not defined
is International Standard.

B Contiguous codéstfeam box

Box type: 'jp2e”(0x6A 703263)
Container./File

Mandatory: No

Quantity: Any number

Lk ocation: Anywhere after the file type box

The format and structure of the contiguous codestream box is defined in Rec. ITU-T T.800 | ISO/IEC 15444-1 clause

1.5.4

B.6

General/common boxes

B.6.1  Basecolour box (superbox)

Box type: 'bclr'(0x62636C72)
Container: Page box or object box
Mandatory: No

Rec. I TU-T T.805 (01/2012) 37


https://standardsiso.com/api/?name=6a16d7625cc57500fd6724b62390a5d2

| SO/IEC 15444-6:2013 (E)

Quantity: At most one
L ocation: Anywhere in the page box after the page header box or in the object box after the object header box.

A base colour box is a superbox that specifies a base colour for an image object or a page.
The type of abase colour box shall be 'belr' (0x62636C72). The datafield of the box is:

BCVL COLR BPCC

T 1

]

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 information.

COLR: Colour specification box. This box specifies the colourspace of the base colour. Its structure
is specified in clause B.6.2.2.

BPCC: Bits per component box. This box specifies the bit depth of each compoenent in the image.

This field contains a bits per component box as specified invRec. ITU-T T.800 |
ISO/IEC 15444-1 clause 1.5.3.2 of this International Standard. If the bit depth gf al
components in the image is the same (in both sign and precision), then this box shall npt be
found. Otherwise, this box specifies the bit depth of each individual component.
B.6.1.1 Basecolour value box

Box type: 'bevl'(0x6263766C)

Container: Base colour box

Mandatory: Yes

Quantity: Exactly one

Location: Anywhere

A bgse colour value box specifies the individual compenent values for the base colour together with informgtion
regarding the bit depth for the components.

The type of abase colour box shall be 'bevl’ (0x6263766C). The box contains the following fields:

Valueo

NC

P ValueNC-1

Figur@B:18 — Organization of the contents of a base colour value box

NC: Number of components. This parameter specifies the number of components in the codestyeam
and is stored as a 2-byte big endian unsigned integer.
BPC: Bits per component. This parameter specifies the bit depth 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 all
components, then this parameter specifies that bit depth. If the components vary in bit glepth
and/or sign, then the value of this field shall be 255 and the base colour box shall also confain a
bits per component box deflnl ng the bit depth of each component (as deflned in Rec ITU-T
866 4 3 val depth of
the components. The hlgh -bit |nd|cates Whether the components are sgned or unsgned If the
high-bit is 1, then the components contain signed values. If the high-bit is O, then the
components contain unsigned values. Legal values of thisfield are given in Table B.22:
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Table B.21 — L egal BPC values

Values (bits) .
Meaning
MSB LSB
x000 0000 — Component bit depth = value + 1. From 1 to 16 bits (counting the sign bit, if
x000 1111 appropriate).
OXXX XXXX Components are unsigned values.
XXX XXXX Components are signed values.
11111111 Components vary in bit depth and/or sign.
other values Reserved for 1SO use

be 1.5.3.

e B.4.1.

WS

ihdr:

bpcc:

P JP2 header box (superbox)
Box type: 'jp2h’ (0x6A703268)
Location: File or object box

format and structure of the JP2 header box is identical to that\defined in Rec. ITU-T T.800 | ISO/IEC 1544

P header box in a JPM file may be found immediately after the file type box, clause B.1.2, or within an object

box contains several boxes. Other boxes may.-be'defined in other standards and may be ignored by confor
readers. Those boxes contained within the JP2 header box that are defined within this International Standard g

Table B.22 — Format of the contents of the base colour value box

Field name Size (bits) Value
NC 16 1-16384
BPC 8 see Table B.21
Vauei 16 0-65535
DRi 16 0-65535

r

ihdr

7 7] r 71 7]
I ... cee I, |
_ 4 Lia L. a L. a4 Lia

NN\

L / L
bpcc colr0 colr-1 pcr cmap cdef res

Figure B.19 — Organization of the contents of a JP2 header box

14- 1

box,

ming
re as

Image header box. This box specifies information about the object, such as its heigh{ and

width. Its structure is specified in clause B.6.2.1. This box shall be the first box in the
header box.

Bits per component box. This box specifies the bit depth of each component in the image.
field contains a bits per component box as specified in Rec. ITU-T T.800 | ISO/IEC 154
clause 1.5.3.2. If the bit depth of all components in the image is the same (in both sign
precision), then this box shall not be found. Otherwise, this box specifies the bit depth of

e JP2

This
44-1

and
each

colri:

pclr:

individual component. This box may be found anywhere in the JP2 header box provided t
comes after the image header box.

at it

Colour specification box. This box specifies the colourspace of the decompressed image. Its
structure is specified in clause B.6.2.2. This box may be found anywhere in the JP2 header box

provided that it comes after the image header box.

Palette box. This box defines the palette to be used to create multiple components from asingle
component. This field contains a palette box as specified in Rec. ITU-T T.800 |

ISO/IEC 15444-1 clause 1.5.3.4. This box may be found anywhere in the JP2 header
provided that it comes after the image header box.

Rec. I TU-T T.805 (01/2012)
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cmap:

cdef:

I'es.

Component mapping box. This field contains a component mapping box as specified in Rec.
ITU-T T.800 | ISO/IEC 15444-1 clause 1.5.3.5. This box may be found anywhere in the JP2
header box provided that it comes after the image header box.

Channel definition box. This field contains a channel definition box as specified in Rec. ITU-T

T.800 | ISO/IEC 15444-1 clause 1.5.3.6. This box may be found anywhere in the JP2 header

box provided that it comes after the image 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
Rec. ITU-T T.800 | ISO/IEC 15444-1 clause 1.5.3.7. This box may be found anywhere in the
JP2 header box provided that it comes after the image header box.

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

resoljution box.

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 comporjents.
The pontents of the JP2 header box shall start with an image header box. Objectsithat contain contradictory informgtion

betwieen the image header box and the object codestream are not conformingfiles.

The ftype of the image header box shall be ‘'ihdr' (0x69686472) and the Contents of the box shall have the following

format

HEIGHT:

WIDTH:

NC:

BPC:

C IPR

HEIGHT WIDTH NC

BPC UnkC

Figure B.20 — Organization of the contents of an image header box

Image area height.»The value of this parameter indicates the height of the image area.|This
field is stored-as a 4-byte big endian unsigned integer. Thisfield isidentical to that defined in
Rec. ITU<EF.800 | ISO/IEC 15444-1 clause 1.5.3.2.

Image-area width. The value of this parameter indicates the width of the image area.|This
field isStored as a 4-byte big endian unsigned integer. Thisfield isidentical to that defined in
Rec/ITU-T T.800 | ISO/IEC 15444-1 clause |1.5.3.2.

Number of components. This parameter specifies the number of components in the
codestream and is stored as a 2-byte big endian unsigned integer. This field is identigal to
that defined in Rec. ITU-T T.800 | ISO/IEC 15444-1 clause|.5.3.2.

Bits per component. This parameter specifies the bit depth 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 all
components, then this parameter specifies that bit depth. If the components vary in bit depth
and/or sign, then the value of this field shall be 255 and the JP2 header box shall also cgntain

UnkC:

a bits per component box defining the bit depth of each component (as defined in Rec. ITU-
T T.800 | ISO/IEC 15444-1 clause 1.5.3.2). 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 components contain signed values. If the high-bit is O, then the
components contain unsigned values. Legal values of thisfield are given in Table B.21.

Compression type. This parameter specifies the compression algorithm used to compress the
image data. It is encoded as a 1-byte unsigned integer. See Table B.24 for legal values of C.

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 vaue of 1 will be
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used in cases such as the transcoding of legacy images where the actual colourspace of the
image data is not known. Vaues other than 0 and 1 are reserved for 1SO use. This field is

identical to that defined in Rec. ITU-T T.800 | ISO/IEC 15444-1 clause 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 thus
does contain an IPR box as defined in clause C.2.1. Other values are reserved for 1SO use.
Thisfield isidentical to that defined in Rec. ITU-T T.800 | ISO/IEC 15444-1 clause1.5.3.2.

Table B.23 — Format of the contents of the image header box

Ciald nama Siza (bitc) M alua
=rEro-tetrh S PTSy Y-etret

HEIGHT 32
WIDTH 32
NC 16
BPC 8
C 8
8

8

1-(2%21)
1-(2%2-1)
1-16 384
SeeTable B.21
See Table B.24
0-1
o1

UnkC
IPR

TableB.24 —Legal C valuesfor the image headerZbox

Value

Meaning

Uncompressed. Picture datais stored in component intérleaved format, encoded at the bit depth
as specified by the BPC field. Thisvalueis only permitted for codestreams where all
components are encoded at the same bit depth. When the bit depth of each component is not 8,
sample values shall be packed into bytes so that«ne bits are unused between samples. However,
each sample shall begin on a byte boundary and padding bits having value zero shall be inserted
after the last sample of ascan line as necessary to fill out the last byte of the scan line. Simple
values appear in component-interleaved order. When multiple sample values are packed into a
byte, the first sample shall appear in thie'most significant bits of the byte. When asampleis
larger than a byte, its most significantbit shall appear in earlier bytes.

Rec. ITU-T T.4, the basic algofithm known as MH (Modified Huffman). Thisvalueis only
permitted for bi-level images.

Rec. ITU-T T.4, commenly known as MR (Modified READ). Thisvaueis only permitted for
bi-level images.

Rec. ITU-T T.6,'eommonly known as MMR (Modified Modified READ). Thisvalue isonly
permitted for-bi-tevel images.

Rec. ITU4T T:82 | ISO/IEC 11544. Commonly known as JBIG. Thisvaueisonly permitted for
bi-levelimages.

RecATU-T T.81 | ISO/IEC 10918-1 or Rec. ITU-T T.84 | ISO/IEC 10918-3. Commonly known
8JPEG. This compressed image stream shall conform to the syntax of interchange format for
compressed image data as specified in the aforementioned standards. This value isonly
permitted for continuous tone, greyscale or colour images.

Rec. ITU-T T.87 (JPEG-LS).

ISO/IEC 15444-1 (JPEG 2000 Part 1).

o | =\ &

Rec. ITU-T T.88 (JBIG2) coding.

Q

Rec. ITU-T T.82 | ISO/IEC 11544. Commonly known as JBIG. Thisvalueis permitted for any

Tmage permitted by the JBTG Standard.

other
values

Reserved for 1SO use.

B.6.2.2 Colour specification box
Box type: 'colr' (0x636F6C72)
Mandatory: No
L ocation: Anywhere after image header box in a JP2 header box

Rec. I TU-T T.805 (01/2012)
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A colour specification box defines a method by which an application can interpret the colourspace of the decompressed
image data. This colour specification is to be applied to the image data after it has been decompressed and after any
reverse decorrelating component transform has been applied to the data.

A JP2 header box in a JPM file may contain multiple colour specification boxes, but must contain at least one. A
conforming JPM reader shall ignore all colour specification boxes after the first.

The type of a colour specification box shall be ‘colr' (0x636F6C72). This box contains the following fields:

42

Figure B.21 — Organization of the contents of a colour specification box in JPM

METH:

PREC:

APPROX:

EnumcCS:

EP:

PROFILE:

PREC EP
- T N . )
EnumCS | | |
N i ]
METH 4 PROFILE
APPROX

Specification method. This field specifies the method used by this colour specification by
define the colourspace of the image. This field is encoded as a 1-byte unsigned integer

OX to
The

value for this field in a JPM file shall be 1 or 2, as defined in>Rec. ITU-T T.800 |

ISO/IEC 15444-1 clause 1.5.3.3.
Precedence. This field is reserved for 1SO use and the valuesshall be set to zero; how

ever

conforming readers shall ignore the value of the field. Thisfield is specified as a sijgned

1-byte integer.

Colourspace approximation. This field specifies the extent to which this colour specifig
method approximates the "correct” definition of the€olourspace. The value of thisfield
be set to zero; however, conforming readers shall/ignore the value of this field. Other v
arereserved for other 1SO use. Thisfield is specified as a 1-byte unsigned integer.

Enumerated colourspace. This field specifies the colourspace of the image using in
codes. To correctly interpret the coloufr. ef an image using an enumerated col ourspacy
application must know the definitionyof that colourspace internally. This field conta
4-byte big endian unsigned integer value indicating the colourspace of the image.
EnumCS values are defined in-Fable B.26. A mask object must use the greyscale or bi-
enumerated colourspace.

Enumerated parameters;‘this field contains a series of parameters that augment the ge
colourspace definition-specified by EnumCS. Together, the EnumCS and EP fields des

ation
shall
Al ues

teger
b the
ns a
aid
level

neric
cribe

the col ourspace andhow that colourspace has been encoded in the JPM file. If avalue
is not defined for a particular value of EnumCsS, then the length of the EP field fo
EnumCS value shall be zero, indicating that the EnumCS value alone describes
colourspace or that default values are used as defined by the referenced colourspace.
field shall'not exist if the value of the METH fieldis 2.

ICCprofile. This field contains a valid ICC profile, as specified by the ICC profile fq
specification, which specifies the transformation of the decompressed image data int
PCS. Thisfield shall not exist if the value of the METH field is 1. If the value of the M
field is 2, then the ICC profile shall conform to the monochrome input profile class g
three-component matrix-based input profile class as defined in |CC.1:1998-09.

f EP

that
5 the
This

rmat
D the
ETH
r the
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TableB.25—Legal METH values

Value Meaning

Enumer ated colour space. This colour specification box contains the enumerated value of
the colour-space of thisimage. The enumerated value is found in the EnumCSfield in this
box. If the value of the METH field is 1, then the EnumCS shall exist in this box
immediately following the APPROX field.

Restricted | CC profile. This colour specification box contains an ICC profilein the
PROFILE field. This profile shall specify the transformation needed to convert the
decompressed image data into the PCSXY Z space, and shall conform to either the
monochrome input or three-component matrix-based input profile class, and contain all the
required tags specified therein, as defined in 1CC.1:1998-09. As such, the value of the
profile connection space field in the profile header in the embedded profile shall be

INNLZ\O AL LOn

AN L\U‘PC \UA\JSSg 5["‘\20) ;I |diu§ti| Y t:‘la‘l. thC uutput bU: VUl oAt Uf thC M UfI:C ;O ;I T thC X\IIZ
colourspace.

Any private tagsin the ICC profile shall not change the visual appearance of an image
processed using this ICC profile.

The components from the codestream may have a range greater than the input range of the
tone reproduction curve (TRC) of the ICC profile. Any decoded values should be clipped to
the limits of the TRC before processing the image through the ICC profile. For example,
negative sample values of signed components may be clipped to zero before precessing the
image data through the profile.

See Rec. ITU-T T.800 | ISO/IEC 15444-1 clause J.9 for amore detailed déscription of the
legal colourspace transforms, how those transforms are stored in the fil€,and how to process
an image using that transform without using an ICC colour management engine.

If the value of METH is 2, then the PROFILE field shall immediately/follow the APPROX
field and the PRO- FILE field shall be the last field in the box.

Reserved for SO use. If the value of METH isnot 1 or 2, there may be fieldsin this box
following the APPROX field, and a conforming JPM reader shall ignore the entire colour
specification box.

other
values

Table B.26 — L egal Enum€S values

Value M eaning

Bi-level: Thisvalueis used to indicate bi-level images. Each image sampleis one bit: 0 = white, 1 =

0 black.
YCbCr(2): Thisisthe most commionly used format for image data that was originally captured in
RGB (uncalibrated format). The colourspace is based on Recommendation ITU-R BT.601-5. The

3 valid ranges of the Y CbCr components in this space are [0,255] for Y, and [-128,127] for Cb and Cr

(stored with an offset of*128 to convert range to [0,255]). These ranges are different from the ones
defined in Recommendation ITU-R BT.601-5. Recommendation ITU-R BT.601-5 specifies a 3x3
matrix transform that can be used to convert these samplesinto RGB.

ClELab: TheCIE'1976 (L*&a*b*) colourspace. A colourspace defined by the CIE (Commission
Internationale de'l’ Eclairage), having approximately equal visually perceptible differences between
14 equally spaced points throughout the space. The three components are L*, or lightness, and a* and
b* in ehraminance. For this colourspace, additional enumerated parameters are specified in the EP
fieldvasepecified in clause B.6.2.2.1

16 SRGB as defined in IEC 61966-2

Greyscale: A greyscale space where image luminance is related to code values using the SRGB non-
linearity given in Equations (2) through (4) of IEC 61966-2-1 (SRGB) specification:

Y '= YBbit /255

(B.1)
. for(Y’<0.04045), Y, = Y’/12.92 B2)
’ .4
for(Y’>0.04045), Y, = Y +0055 (B.3)
1.055

where Y ;, is the linear image luminance value in the range 0.0 to 1.0. The image luminance values
should be interpreted relative to the reference conditions in Section 2 of IEC 61966-2-1.

SRGB Y CC as defined by IEC 61966-2-1 Amd. 1.

18 It is not recommend to use ICT or RCT specified in Rec. ITU-T T.800 | ISO/IEC 15444-1 Annex G
with sYCC image data. See Rec. ITU-T T.800 | ISO/IEC 15444-1 clause J.15 for guidelines on
handling Y CC codestreams.
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Table B.27 — Format of the contents of the colour specification box

Field name Size (bits) Value
METH 8 1-2
PREC 8 0
APPROX 8 0
EnumCS 32if METH=1 See Table B.26 no
Oif METH =2 vaue
PROFILE variable variable
EP variable variable
B.6.ZZT EPfigdTormat for the CITELab colour space
If the value of EnumCS is 14, specifying that the image is encoded in the CIELab colourspace, then the format qf the

EPf

eld shall be asfollows:

RL

oL

RA

OA

RB

OB

1L

Figure B.22 — Organization of the contents of the EP field for CIELab (EnumCS = 14)

The
by 17

RL, OL, RA, OA, RB, and OB fields describe how to convert between the unsigned values N, N, Ny, as defined
[U-T T.42, that are sent to the compressor or received from the decompresser and the signed CIELab values L1, &,

b* as$ defined by the CIE. According to Recommendation. ITU-T T.42, the ecaledlations from real values L* a b* fto n.

N, Ny bit integers, which are expressed by N N, Ny, are made as follows:
2"
N| ==—xL*+0b B.4)
RL
2"d
N, ==~xa*+0A B.5)
RA
Np
Nb:2 xb* +OB B.6)
RB
The |L field specifies the illuminant data used in calculating the CIELab values.
RL: Range for{ L¥. This field specifies the RL value from Equation B.4. It is encoded as a 4tbyte
big endian unsigned integer.
OL: Offsetfor L*. This field specifies the OL vaue from Equation B.4. It is encoded as a 4tbyte
big-éndian unsigned integer.
RA: Rangefor a*. Thisfield specifies the RA vaue from Equation B.5. It is encoded as a 4-byte big
endian unsigned integer.
OA:; Offset for @ . Thisfield specifies the OA value from Equation B.5. It is encoded as a 4-byte big
endian unsigned integer.
RB: Range for b*. Thisfield specifies the RB value from Equation B.6. It is encoded asa4-byt|e big
endian ||neignnd infmJnr
OB: Offset for b*. Thisfield specifies the OB value from Equation B.6. It is encoded as a 4-byte big
endian unsigned integer.
IL: Illuminant. This field specifies the illuminant data used in calculating the CIELab values.

Rather than specify the XYZ vaues of the normalizing illuminant, which are used in
calculating CIELab, the  specification of the illuminant data follows
Recommendation ITU-T T.4 Annex E. The illuminant data consists of 4 bytes, identifying the
illuminant. In the case of a standard illuminant, the 4 bytes are one of the following in
Table B.28.
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TableB.28 — Standard illuminant valuesfor CIELab

Standard IL field value

I lluminant

0x0044 3530

CIE Hluminant D50

0x0044 3635

CIE Hluminant D65

0x0044 3735

CIE Hluminant D75

0x0000 5341

CIE IHluminant SA

0x0000 5343

CIE IHluminant SC

0x0000 4632

CIE llluminant F2

0x0000 4637

CIE lHluminant F7

Ox0046-3131

ClLE I||||minant £11

| SO/IEC 15444-6:2013 (E)

Wh

For
Wh

Thes
0x0d

Othg
ICC
than
ICC,|

B.6.

The

the illuminant is specified by a colour temperature, then the 4 bytes consist of the string CT, followed.by two
unsigned bytes representing the temperature of the illuminant in degrees Kelvin as a 2-byte big endian unsigned integer.
ample, a 7500K illuminant is represented by the 4 bytes 0x4354 1DA4C.

the EP field is omitted for the CIELab colourspace, then the following default values shall be'used. The degfault
L*, &, b* range parameters are 100, 170 and 200. The default L*, & and b* offset values are 0,2 and 202 + N>,

44 3530, specifying CIE Illuminant D50.

Table B.29 — Format of the contents of the EP fielddor CIELab (EnumCS = 14)

g

Field name Size (bits) Value
RL 32 0-(2%-1)
oL 32 0-(2°-1)
RA 32 0-(2%-1)
OA 32 0-(2%-1)
RB 32 0-(2°-1)
OB 32 0-(2%-1)
IL 32 See Table B.28
B Label box
Box type: 'IbI\040'(0x6€626C20)
Container: Layour©bject, Object, Page or Page Collection box
Mandatory:NO
QuantitySAny number
Location: Anywhere
ypeof atabel box shall be 'lbl\040' (0x6C626C20). The contents of the label box are as follows:

e defaults correspond to the CIEL ab encoding in Recommendation ITU-T T.42. The default value of the IL figld is

r applications may use other range values by specifying EP field values. For exaniple, the CIELab encoding ip the
profile format specification, 1CC.1:2001-11 specifies ranges and offsets for the CHEL ab encoding that are different
the defaults given here. If the values specified in the CIELab encoding in‘the ICC profile format specification,
1:2001-11 are used, then they would have to be explicitly given in the EP figlds.

Figure B.23 — Organization of the contents of a label box

S Label string. A textua label associated with a layout object, object, page or a page collection.
This value is stored as 1SO 10646 characters in the UTF-8 encoding. Characters in the ranges
U+0000 to U+001F inclusive and U+007F to U+009F inclusive, as well as the specific
characters /', ', "2, ', and '#, are not permitted in the label string. Label strings are not
null-terminated or padded in any other way; every character that is present is significant.

Rec. I TU-T T.805 (01/2012)
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B.6.4  Crossreferencebox
Box type: 'cref' (0x63726566)
Container: See details below
Mandatory: No
Quantity: Any number
Location: Anywhere

If a JPM file contains multiple codestreams or layout objects, it may be useful to share header and metadata information
to minimize file size. One mechanism to share such datais to use a cross-reference to the actual header or metadata box
in place of the actual data. This is done using a cross-reference box. A JPM file may contain zero or more cross-
reference boxes and a cross-reference box shall not point to another cross- reference box.

The type of the cross-reference box shall be 'cref' (0x63726566) and it shall have the following contents:

B.6.%

Rtyp:

flst:

Hidden text metadata-box (super box)

Box type: 'htxb"(0x68747862)

Container; Page'box or file

Mandatery: No

Quantity: At most one if the container is the page box, any number if the container isthefile

Lacation: Anywhere in the page box after the page header box if the container is the page box, or anyv
after the file type box if the container isthefile.

flst

b

Figure B.24 — Organization of the contents of a cross-referencebox

Referenced box type. This field specifies the actual type (as weuld be found in the TBox

field

in an actual box header) of the box referenced by this cross-reference box. However, a rgader

shall not attempt to locate a physically stored box header for the box represented by

this

cross-reference box, as it is legal to use a cross-reference box to create a new box that is not
contiguously contained in other locations within this-or other files, and thus the box hgader

may not exist. Thisfield is encoded as a 4-byte value.

Fragment list box. This box specifies the actual locations of the fragments of the referenced

box. When those fragments are concatepated, in order, as specified by the fragment lisf

box

definition, the resulting byte-stream shall be the entire referenced box and shall not include the

box header fields. However, if thereferenced box is a superbox, then the offset of the
fragment does point to the box_header of the first box contained within the superbox.
format of the fragment list box.iSspecified in clause B.5.1.1.

Table B.30 — Format of‘the contents of the cross-reference box

Field name Size (bits) Value
Rtyp 32 0-(2%-1)
fist variable variable

first
The

here

The hidden text metadata box (‘htxb') serves as a container for hidden text data. It is a superbox that may contain an
optional label box and must contain one of two box types. It may either contain one XML box containing hidden text
metadata, or it may contain one UUID box containing hidden text metadata as specified in clause F.2.

The type of ahidden text metadata box shall be htxb' (0x68747862). The contents of a hidden text metadata box shall be

asin Figure B.25:

46
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label xml label uuid
ly_ 77 ly 7
\ [

[ or v _

Figure B.25 — Organization of the contents of a hidden text metadata box

HTX reference box

Box type: 'phtx’ (0x70687478)
Container: Page box
Mandatory: No

If the hidden text for a page is contained in a hidden text metadata box within the corresponding page-box, this

must

filelpvel, one HTX reference box has to be included in the corresponding page box.
The type of an HTX reference box shall be 'phtx' (0x70687478). The contents of an HTX referénce box shall be

QuerntityAtTmostore

L ocation: Anywhere in the page box after the page header box

box

not appear. If the hidden text for a page is contained in a series of one or more hidden text metadata boxes dt the

Figure B.26:

Rtyp:

flst:

label:

flst label

2

[
Rtyp |
222724

Figure B.26 — Organization of the contents of an"\HTX reference box

Referenced box type. This field specifies the actual type (as would be found in the TBox

as in

field

in an actual box header) of the box referenced by this HTX reference box. However, a reader
shall not attempt to locate a physicallystored box header for the box represented by this HTX
reference box, as it is legal to uselan HTX reference box to create a new box that is not

contiguously contained in other |oeations within this or other files, and thus the box heade
not exist.

will

Fragment list box. This bex specifies the actual locations of the fragments of the refergnced
HTX element. When those fragments are concatenated, in order, as specified by the fragment
list box definition, the resulting byte-stream shall be the contents of the referenced HTX

element, which contains hidden text data, and shall not include the box header fields,
format of the fragment list box is specified in clause B.5.1.1. If Rtyp is 'uuid' and the U

The
ulD

signals deflate.compression as defined in clause F.2, the number of fragments of the fragment

list box must be one.

Label"boex. This optional box may contain a label box which specifies a label or name fd
hidden text of the corresponding page. The structure of alabel box is specified in clause B

Table B.31 -HTX reference box contents data structure values

Parameter Size (bits) Value

Rtyp 32 See Table B.32

flst Variable Variable

|abel Variable Variable

Table B.32 — L egal Rtyp values

Value

Meaning

xmi\40

The referenced HTX data shall be contained in an XML box as described in Annex F. The
XML box is defined in clause 1.7.1 of Rec. ITU-T T.800 (2002) | I1SO/IEC 15444-1:2004.

uuid

The referenced HTX data shall be contained in a UUID box as described in Annex F. The
UUID box isdefined in clause 1.7.2 of Rec. ITU-T T.800 (2002) | ISO/IEC 15444-1:2004.

other
values

All other values reserved

Rec. I TU-T T.805 (01/2012)
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B.6.7 Free box
Box type: 'free’ (0x66726565)
Container: Anywhere
Container: Any Mandatory: No
Quantity: Any number

The free box specifies a section of the JPM file that is not currently used and may be overwritten when editing the file.
Readers shall ignore all free boxes.

The type of a free box shall be 'free’ (0x66726565). The contents of a free box in general are not defined by this
International Standard.
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Annex C

M etadata

(Thisannex forms an integral part of this Recommendation | International Standard.)

A JPM file may contain metadata boxes with intellectual property rights information or vendor specific information, as
defined in this annex. Metadata boxes are optional in a JPM file and may be ignored by conforming readers. In addition,
aJPM file may contain other metadata boxes not defined in this annex.

format. All of the following boxes are optional in conforming files and may be ignored by conforming readers.

c.2

An
defi

foun

C.2
AU

International Standard. There may be multiple UUID_koXes within the file, and those boxes may be found in an @

box,
Uul

C.2
Whi

uul
shall

Thege boxes, if present;may not provide a complete index for the UUID's in the file, may reference UUID's not us

the f
of R

ed for 1SO. The type of the intellectual property Box shall be 'jp2i' (0x6A 70 3269).

Adding vendor specific information to the JPM file format

following boxes provide a set of tools by which applications can add vendor specifie’information to the JPM

| XML boxes

ML box contains vendor specific information (in XML format) otherthan the information contained within k
jed by this International Standard. There may be multiple XML/boxes within the file, and those boxes ma

p UUID boxes

1D box contains vendor specific information other than the information contained within boxes defined withi

layout object box, page box, page collection box, or anywhere at the file level except before the file type box
D box is defined in clause 1.7.2 of Rec. ITU+T T.800 | ISO/IEC 15444-1.

B UUID Info boxes (superbox)

ights
file.
this
DX IS

file

0XES
y be

H in an object box, layout object box, page box, page collection.box, or anywhere at the file level except before the
file tiype box. The XML box is defined in clause 1.7.1 of Rec. ITU<E¥.800 | ISO/IEC 15444-1.

h this
bject
The

le it is useful to allow vendors tovextend JPM files by adding information using UUID boxes, it is also u

ul to
prov|de information in a standard form which can be used by non-extended applications to get more informatioﬂbout
the gxtensions in the file. Thisinformation is contained in UUID Info boxes. A JPM file may contain zero or

D Info boxes. These boxes may be found anywhere in the top level of the file (the superbox of a UUID Infd
be the JPM file itself).except before the file type box.

le, and possibly“may provide multiple references for the same UUID. The UUID Info box is defined in clause
bC. | TU-T 1.800 | ISO/IEC 15444-1.

more
box

ed in
1.7.3
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Annex D

Profiles

(Thisannex forms an integral part of this Recommendation | International Standard.)

This annex defines the profiles to which a JPM file can conform. In particular, this annex defines the values of the
P field in the compound image header box. A profile defineslegal values of variousfieldsin aJPM file.

D.1 JPM profiles
The [P field of the compound image header box, defined in clause B.1.4, shows the profile to which the JRM file
confprms. A profile defines legal values of various fieldsin a JPM file. This annex givesthe legal values for theP|field
valugs specified in the compound image header box.
D.11  Webprofile
The profile field value for the web profileis 1. The following table gives values for boxes in a JPMfile when the profile
isinjuse.
TableD.1—-Web profilevalues
Box Field Value Comment
XXXX XXX Recy'TU-T T.6 (MMR)
Corppound image header MC XXX XXXX Rec. ITU-T T.88 (JBIG2 profile)
XXXL XXX Rec. ITU-T T.800 (JPEG 2000 Part 1)
XXXX XXX 1 Rec. ITU-T T.81 (JPEG)
IC XXXLXXXX Rec. ITU-T T.800 (JPEG 2000 Part 1)
XXXX XXX Rec. ITU-T T.45
3 Rec. ITU-T T.6 (MMR)
Image header (in mask object box) C 7 Rec. ITU-T T.88 (JBIG2 profile
8 Rec. ITU-T T.800 (JPEG 2000 Part 1)
5 Rec. ITU-T T.81 (JPEG)
Image header (in image object box) C 7 Rec. ITU-T T.800 (JPEG 2000 Part 1
10 Rec. ITU-T T.45
BPC _ All image components shall have the samelbits
per component value
T . 1 Enumerated colourspace
Colpur specification (in image object\box) METH > Restricted ICC profile
16 SRGB
17 Greyscale
EnumCS 14 CIELab
3 Y CbCr(2)
18 SRGB sYCC
The mask ohjects in a JPM file conforming to the web profile can use MMR, JBIG2 or JPEG 2000 compression;|only
JPEG 2000.can be used when the mask has more than one bit per component. The image objects in a conforming|JPM
file gantuse JPEG or JPEG 2000.

In this profile, al components of an image object shall have the same number of bits per component. All image objects
within a page box shall have the same colour specification; image objects included by reference within a page box may
or may nhot have the same colour specification as the image objects directly located within the page box.

50
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D.2 Decompression profiles

There are also profiles that determine the use of the compression methods allowed in a JPM file. Table D.2 shows the
decompression profilesthat arelegal in a JPM file.

Table D.2 — Decompression profile values

Compression method Profile
JPEG 2000 JPEG 2000 Profile 1 (Rec. ITU-T T.800 | ISO/IEC 15444-1), Cclassl (Rec. ITU-T
T.803 | ISO/IEC 15444-4), with maximum image height or width of 16,384.
JPEG Baseline JPEG (1SO 10918-1)
ITLLT T Q9 hrnfllac EQ |:/| EE EA and |:7 o lTLLT T QO all hrnfllnc
JBIG2 When using T 88 profi Ieﬁ F6 or F7,orT. 89 profiles 0x0000101 or 0x00000103, no
mixing of types within a stripe may occur; there must be 2 or more stripes per page
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Annex E

This annex isintentionally left blank.
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Annex F

Hidden text and annotations storage

(Thisannex forms an integral part of this Recommendation | International Standard.)

Storageof HTX in JPM

A hidden text XML element is restricted to represent text for a single page. It is stored in a hidden text metadata box as
defined in clause B.6.5. The hidden text metadata box either appears within the corresponding page box or is placed at
the top level of the file. If placed on the top level, an HTX reference box as defined in clause B.6.6 must be placed in
the corresponding page box to point to the hidden text metadata boxes that composes the hidden text of the page.

Whe
the
refer

h a hidden text metadata box is small in size, it is reasonable to place it directly in the page box. In keeping
Isual JPM approach, large objects are generally placed at the top file level. In this case, the much smaller
ence box is placed in the page box and points to the actual data. Also in this case asingle HTX reference bo

poin
com

XM
Ann

HTX

The
HTX

F.2

HTX
IETH

Uul

Con
1:20

claug
AU

The
1SO

to multiple file level hidden text metadata boxes. This can be used to compose the HTX for many pages

data representing hidden text and annotations is defined using XML 1.0, and conforms to the schem
H. It shall be referred to as"Hidden Text XML" or HTX.

shall be stored in a hidden text metadata box as defined in clause B.6.5.

Storage of uncompressed HTX may increase file size considerably. In order to minimise the increase in file
may be compressed using the mechanisms defined in clause F.2.

Compression of HTX

may be compressed using the zlib format defined in IETF REC 1950 with DEFLATE compression defin
F RFC 1951.

D boxes shall be used for the storage of compressed HT X ixthe JPM file format.

pressed HTX shall be stored in a UUID box, as defined in clause 1.7.3 of Rec. ITU-T T.800 | ISO/IEC 15
D4, with the following contents:

ID Thisfield shall contain the following 16 hexadecimal bytes:
c2 f3 66 a4 27 ec. 40 c4 a0 9a 7e 65 2f 36 eb 59

DATA This field will contain-hidden text XML compressed to the DEFLATE format, as specifig
be F.1.

D box with the above content-shall be referred to as a hidden text UUID box.

following URL may bé used in a UUID data entry box, as defined in clause 1.7.3.2 of Rec. ITU-T T.
EC 15444-1:2004, te describe the format of the data contained in hidden text UUID boxes:

http://www.jpeg.org/hiddentext/htx.html
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G.1

Annex G

Hidden text and annotationstypes and elements

(Thisannex forms an integral part of this Recommendation | International Standard.)

Overview

This section describes each of the HTX types and elements, and how they are to be used and interpreted.

Annex H formally describes the schemas that the hidden text XML must conform to. Here the text is a description of
each of the elements, what they are for, how they relate to each other, how often they can occur, how they are to be

used

tting
f the

interpreted:
Hidden text can be encoded using subelements at different levels of detail as described in this section. This can.be
to stfucture the hidden text and give it a text flow in regions, paragraphs, lines, words, etc. Wheneverthis kind of
strugtured information is not available, the hidden text can be directly put into the appropriate elefhents, om
specfic positioning of lines inside paragraphs, words inside lines, etc. The following picture gives an overview d
variqus elements that can be used to store the hidden text of a page:
[ htx
0..1 0..1 0..1
y 4 A
‘ xhtml:head ‘ ‘ annotations ‘ ‘ hiddentext
| higdentext |
1.0 0.0 0..00 0..00 0..00 0..00 0..00 0..00 0..1
A A A
‘ Fegion ‘ ‘ param ‘ ‘ paragraph ‘ ‘ line ‘ ‘word ‘ ‘ char‘ ‘ snippet ‘ ‘ param ‘ Text
| paragraph |
0.0 0..00 0..00 0..00 0..00 0..1
A
‘ line ‘ ‘word ‘ ‘ char‘ ‘ snippet ‘ ‘ param ‘ Text
| line I
0..00 0..00 0..00 0..00 0..1
A
‘ word ‘ ‘ char ‘ ‘ snippet ‘ ‘ param ‘ Text
ﬁord | altword I
0..00 0..c0 0..c0 0..c0 0.1 0..cc 0..cc 0..cc 0.1
A A ¥ A A
‘ dhar ‘ ‘ altword ‘ ‘ snippet ‘ ‘ param ‘ Text ‘ char ‘ ‘ snippet ‘ ‘ param ‘ Text
Fhar | | altchar I | snippet | | param |
0,.90 0..00 1 0..cc 1 0.0 0.1
y A A A A 4
‘ altchar | | param Text | param | Text | param | Text

Figure G.1—Structureof HTX

The hidden text XML schema (see H.1) uses some types and elements defined in the XHTML 1.0 XML schema. See
the XHTML 1.0 reference for full details of these types and elements.
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The following additional types and elements are defined:

G.2 Types

G.21  Shape

The Shape type is used to describe the shape of a region in the document and is defined by the following XML schema
declaration:

<xs: si npl eType nanme="Shape" >

Kxs:restriction base="xs:token">

<xs:enuneration val ue="rect"/>
<xs: enuneration val ue="pol y"/ >
</ xs:restriction>
</ xs: si npl eType>

G.2.2  Coordinates

The [Coordstype is used to store a comma separated sequence of non-negative integer vialties. Thistypeis similar to the
XHTML 1.0 Coords type but excludes negative and percentage values. The attribute specifies the position and shape of
the grea. The number and order of values depends on the value of the shape attribuite-/Possible combinations:
e rect: left-x, top-y, right-x, bottom-y.

e poly: x1,y1,x2,y2, ..., XN, yN.
If the first and last x and y coordinate pairs are not ‘the same, user agents must infer an additjonal
coordinate pair to close the polygon.

The Coords element is defined by the following XML schema declaration:

<x$: si npl eType nane=" Coor ds" >

KXS: annot ati on>

<xs: documnent ati on>

Copma separated |ist of integer; val ues.

</ xs: docunent at i on>

K/ Xs: annot at i on>

Kxs:restriction base="xs: string">

<xs: pattern val ue={\'d+, \ s*\ d+(,\s*\d+, \ s*\d+) +"/ >
K/ Xs:restriction>

</ xs: si npl eType>

G.2B  Percentage

A simple type Percéentage is defined to store a string that holds a percent value indicating the confidence of a hidden
text yord or character match. Per centage is defined as follows:

<xg¢si npl eType nanme="Per cent age" >

Nt annat At 1 o
NS armrocacTt oOrt

<xs: docunent ati on>Per cent age val ue. </ xs: docunent at i on>
</ xs: annot at i on>
<xs:restriction base="xs:string">
<xs: pattern val ue="\d+(\.\d+)?29®"/ >
</xs:restriction>
</ xs: si npl eType>
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G.24 Angle

A simple type Angleis defined to store a string that indicates an angle for use in hidden text. The Angle type is defined
asfollows:

<xs: si nmpl eType nane="Angl e" >

<xs: annot at i on>

<xs: docunent ati on>nn for radi an neasure or nn°® for

degr ee</ xs: docunent ati on>

</ xs: annot at i on>

<xs:restriction base="xs:string">

<xs:pattern value="[\-\+]2\d+(\.\d+)?2°?"/>
K/ xs:restriction>
</ xs: si npl eType>

G.2pb Resolution

A simple type Resolution is defined to store a string that indicates a resolution for use with coordinates in hidden text
and annotations. The Resolution type is defined as follows:

<x§: si nmpl eType nane="Resol ution">
KXS: annot ati on>

<xs: document ati on>

Regol ution value in dots per inch (dpi). A single nunber stands for horizontph
ang vertical resolution having the sane val ues. Two nunbers can be used to
define different resolutions for horizontal (firsty~nunber) and vertica
(second nunber) .

</ xs: docunent at i on>

K/ Xs: annot at i on>

Kxs:restriction base="xs:string">

<xs:pattern val ue="\d+(\.\d+)?(,\*s\d+(\.\d+)?)?"/>

</ xs:restriction>

</ xs: si npl eType>

G3 Common attributes

G.3l Coreattributes

Cor gattrs, aset of core attributes that\are common to most elements, is defined as follows:

<xp:attributeG oup-nane="coreattrs">
KXS: annot at i o>

<xs: docune&ntati on>
cofe attri butes commpbn to npbst el enents

d docunent -wi de uni que id
Cl ass space separated list of classes
ang | anguage code (backwards conpati bl e)
i ang | anguage code (as per XM. 1.0 spec)
Hi direction for weak/neutral toxt
i ref URI of the inmage corresponding to the region

</ xs: docunent at i on>
</ xs: annot at i on>
<xs:attribute name="id" type="xs:1D" />
<xs:attribute name="cl ass" type="xs: NMTOKENS" />
<xs:attribute name="iref" type="xs:anyURl" />
<xs:attributeGoup ref="xhtm :i18n"/>
</ xs:attribut eG oup>

The following attributes are members of the Cor eattrs group:
e lang (optional)
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An optional attribute of type LanguageCode to indicate the default language for text in the hidden text

XML. Refer to the XHTML 1.0 specification for further details.
e« xml:lang (optional)

An optional attribute of type xml:lang to indicate the default language for text in the hidden text XML.

Refer to the XHTML 1.0 specification for further details.
e dir (optional)

An optional attribute containing the string rtl or Itr, indicating the default direction for text in the hi
text XML. Refer to the XHTML 1.0 specification for further details.

e id (optional)
An optiona attribute of type xs:ID. Contains an id that is unique in the scope of this document.

dden

This

G.3.

Posg

attribute can be used tor referencing a certain element (e.g., In a style sheet). See the XML sC
specification for further details.

e class (optional)
This attribute can contain a space separated list of classes. Useful for convenient style sheet’usage.

e iref (optional)

«  URI which points to an image file corresponding to the region.
(ex.liref="http://jpeg.orglimage.jp2’, ex.2 iref="jpip://jpeg.org/image.jp22fsize=32,32& rsiz=32,32

p Position attributes

ttrs, aset of position attributes that are common to most visual elements, is defined as follows:

nema

<X

po
sh
co
an

ba

</

5. attri buteG oup nane="posattrs">
KXS: annot at i on>
<xs: docunent ati on>

Sitioning attri butes conmmon to nost el enents

hpe shape of an el enent

Dr ds coordi nates of an el enent

gl e angl e of text direction
O is horizontal to the\right, positive val ues
mean count er - cl ockwitse rotation

el i ne angl e of the charactlers in a line of text

</ xs: docunent ati on>
</ Xs: annot at i on>

<xs:attribute nane="shape” t ype="Shape" defaul t="rect" />
Kxs: attri bute nanme="g¢oords" t ype=" Coor ds" />
<xs: attri bute namez"angl e" t ype="Angl e" default="0" />
<xs: attri bute nape="basel i ne" t ype="Angl e" default="0" />
KS: attri but eG oGp>

The

ollowing attributes are members of the Posattrs group:
e shape (optional)

An optiona attribute of type Shape containing the shape of the region bounding the element. Pog
values are "rect’' for a rectangle and 'poly' for a polygon. The default value for this attribute is rect. |
attribute is missing then the bounding shape for this element is the bounding shape of the parent ele

isible
f this
ment

(which is the whole page in the case of hiddentext)

e coords (optional)

The logical coordinates of the shape bounding the hidden text for this page. The unit is pixels. A
resolution can be defined as an attribute on the htx element. If this attribute is missing then the bounding

shape for this element is the bounding shape of the parent element (which is the whole page in the

case

of hiddentext). How the value of cords is to be interpreted depends on the shape attribute. The coord

values unit is pixel; there is no percentage or any length unit like inch or centimetre.
The origin (coordinates '0, Q') is the upper left corner of the page.
e angle (optional)

An attribute of type Angle that indicates the angle of orientation of the element, relative to the direction

of the element's parent.
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Can either be in degree (value followed by a ° sign) or radian measure (value without unit). A value of 0
means the same direction as the element's parent, positive values mean rotating counter-clockwise

relative to that direction. Default value is'0'.
¢ basdine (optional)

An attribute of type Angle that indicates the relative orientation of the sub elements and direct content

contained in the element with respect to the direction given by the angle attribute.

Can either be in degree (value followed by a ° sign) or radian measure (value without unit). A value of 0
means the same direction as the element, positive values mean rotating counter-clockwise relative to that

direction. Default value is'0'.

The values of shape and cords attribute should be interpreted as described in HTML 4.01 clause 13.6.1 section "AREA

attributedefinitions'

G4 Elements

G4l HTX

The htx element, the global container and root elements for hidden text and annotations, is declared as follows:

<x$§: el enent nanme="ht x">
KXS: annot at i on>
<xs: docunent ati on>

—

at{ributes, an optional xhtm head and a nandatory bedy.
</ xs: docunent at i on>

K/ Xs: annot at i on>

Kxs: conpl exType>

<XS: sequence>

<xs: el enent ref="xhtnl:head" m nQccur s="0"/ >
<xs: el enent ref="annotations" m . aCccur s="0"/ >
<xs: el enent ref="hi ddent ext" m nCccur s="0"/ >
</ Xs: sequence>
<xs:attribute name="res" type="xs: Resol uti on" />
<xs:attribute name="w dth" type="xs:integer" [>
<xs:attribute name="hei ght" type="xs:integer" [>

<xs:attributeGoup ref="coreattrs"/>
K/ xs: conpl exType>
</ xs: el ement >

d pbal container for hidden text and annotatjoens. Contains |angugge

This|root element contains an optiona xhtml:head element, an annotations element and a hiddentext element.
Attr|butes:

Core attributes-apply.
e res (optiona)

AnYoptiona attribute of type Resolution indicating the resolution for any coordinates in dots per
(dpi). A single number stands for horizontal and vertical resolution having the same values.
numbers can be used to define different resolutions for horizontal (first number) and vertical (second

inch
Two

number).
«widin {optiona)
The width of the pagein pixels.
¢ height (optional)
The height of the page in pixels.
Elements
¢ xhtml:head (at most one)

An optional element containing general header data for the hidden text XML elements, including any

required cascading style sheet data. Refer to the XHTML 1.0 specification for further details.
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e annotations (at most one)

An optional annotations element may be used to attach notes and to describe clickable and highlighted
regions on a page.

e hiddentext (at most one)
An optional hiddentext containing the hidden text XML data for a page.

Direct content
e none
G.4.2 Parameter

The param element is declared as follows:

<x§: el enent nane="parani >

KXS: annot at i on>

<xs: documnent ati on>

User defined properties for a hidden text and annot ati ons obj ect.
</ xs: docunent ati on>

K/ Xs: annot ati on>

KXs: conpl exType m xed="true">

<xs:attribute name="nanme" type="xs:string" use="requi\red"/>
K/ xs: conmpl exType>

</ xs: el ement >

A param element of an HTX contains user-defined properties for the asSociated element, e.g., to specify the PDCR
engine used to generate the hidden text.

Attr|butes:
e name (mandatory)
A mandatory string attribute containing the name'of this parameter.
Elements
e none

Direct content
« value

An gptional string attribute containingthe.value for this parameter.

G.4.B Hidden Text

The hiddentext element is used to represent the hidden text for apage and is declared as follows:

<x$: el enent nane="hi ddent ext ">
KXS: annot.ati on>
<xs: documnent ati on>
A hi ddentext el enent contains hidden text for a page.
<t %S> docunent at i on>
KIxs: annot at i on>
~AS . bUII'J: CATypc
<XS:sequence>
<xs: el enent ref="param m nCccurs="0" maxOccurs="unbounded" />
<xs: el enent ref="region" maxQccur s=" unbounded” />
</ xs: sequence>
<xs:attributeGoup ref="coreattrs" />
<xs:attributeGoup ref="posattrs" />
</ xs: conpl exType>
</ xs: el ement >

A hiddentext element of an HTX contains a sequence of region elements.
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Attributes:

Core and position attributes apply.

Elements
e param (zero or more)
Optional sequence of parameter elements may be used to specify user-defined properties for hidden text.
e region (one or more)
Sequence of elements containing hidden text for regions in the page.
Direct content
(] none
G.44 Region
The [egion element is declared as follows:

<X

</

5: el ement nanme="r egi on" >

KXS: annot at i on>
<xs: docunent ati on>

egion el ement contains hidden text for a page region.
</ xs: docunent at i on>

K/ Xs: annot at i on>

KXs: conpl exType m xed="true">

<xs: sequence maxQOccur s="unbounded" >

<xs: el enent ref="parant m nCccur s="0" paxCccur s="unbounded" />
<xs: el enent ref="paragraph" im nQccur s="0"

maxQccur s=" unbounded" />
<xs: el enent ref="word" m nQccur s="0" maxQccur s="unbounded" />
<xs: el enent ref="char" m nCccurs="0" maxQccur s="unbounded" />

<xs: el enment ref="snippet" mnCccurs="0" maxCccurs="unbounded" />
</ xs: sequence>
<xs:attributeGoup ref="coreattrs" />
<xs:attributeG oup ref="posattins" />
</ xs: conpl exType>
s: el enent >

A region element of an HTX contains.an-optional sequence of paragraph, line, word, char and snippet element:
optignal hidden text for aregion.

Attr|butes:
Core and position-attributes apply.
Elements
e param (zero or more)
Optional sequence of parameter elements may be used to specify user-defined properties for the regi
>~ paragraph (zero or more)
Optional sequence of elements containing hidden text for paragraphs in the region.
« line (zero or more)
Optional sequence of elements containing hidden text for linesin the region.
e word (zero or more)
Optional sequence of elements containing hidden text for words in the region.
e char (zero or more)
Optional sequence of elements containing hidden text for charactersin the region.
e snippet (zero or more)
Optional sequence of elements each identifying an unrecognised portion of the raster.
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Direct content

G4

Region level hidden text

5 Paragraph

The paragraph element is declared as follows:

</

<xs: el enent nanme="paragraph">

<XS: annot ati on>
<xs: docunent ati on>

</ xs-

A paragraph el ement contains hidden text for a paragraph.

docunent ati on>

</ xs:

K/ Xs: annot at i on>
KXs: conpl exType m xed="true">
<xs: sequence maxCccur s="unbounded" >
<xs:el enent ref="param’ ninCccurs="0" naxCccurs="unbounded" />

<xs: el ement ref="1ine" m nCccur s="0" maxQOccur s="unbounded"”, >
<xs: el enment ref="word" m nCccur s="0" maxQOccur s="unboundedi” 7/ >
<xs: el enent ref="char" m nCccur s="0" maxQccur s="unbounded" />

<xs:el enent ref="snippet"” m nCccurs="0" maxCccur s="unbounded" />

sequence>

<xs:attributeGoup ref="coreattrs" />
<xs:attributeGoup ref="posattrs" />
</ xs: compl exType>

s: el enent >

A pa

hidd
Attr

butes:

Elenpents

Dirg

ragraph element of an HTX contains an optional sequence of ling;;woard, char and snippet elements and opt
bn text for the paragraph.

Core and position attributes apply.

param (zero or more)

Optional sequence of parameter_elfements may be used to specify user-defined properties fo
paragraph.

line (zero or-more)

Optional sequence of elements containing hidden text for linesin the paragraph.
word (zero or more)

Optional sequénge of elements containing hidden text for words in the paragraph.
char (zero or more)

Optional )sequence of elements containing hidden text for characters in the paragraph.
snippet (zero or more)

Optional sequence of elements each identifying an unrecognised portion of the raster.

Cct content

Paragraph level hidden text
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G.4.6 Line

Theline element is declared as follows:

A line el
</ xs:

<xs: el enent nane="line">
<XS: annot at i on>
<xs: docunent ati on>

ement contains hidden text for a |ine.
docunent ati on>

</ xs: annot at i on>
<xs: conpl exType m xed="true">

</ XS: CO

<xs:attributeGoup ref="coreattrs" />
<xs:attributeGoup ref="posattrs" />

</ ks: el enent >

<xS:sequence maxQccurs="unbounded">
<xs:el ement ref="param’ m nOccurs="0" nmaxCccurs="unbounded" />
<xs: el enent ref="word" m nCccur s="0" maxQOccur s="unbounded" />
<xs: el enent ref="char" m nCccur s="0" maxQOccur s="unbounded” />
<xs: el ement ref="sni ppet" m nCccurs="0" maxCccur s="unbounded" />
</ xs: sequence>

npl exType>

A line element of an HTX contains an optiona sequence of word, char and snippet.elements and optional hidder

for gline.

Attr|butes:

Elements
e param (zero or more)
Optional sequence of parameter elements may ‘e used to specify user-defined properties for the line,
e word (zero or more)
Optional sequence of elements containing hidden text for wordsin the line.
e char (zero or more)
Optional sequence of elements containing hidden text for charactersin theline.
e Snippet (zero or more)

Direct content

Core and position attributes apply.

Optional sequence of-elements each identifying an unrecognised portion of the raster.

Linelevel hidden text
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Word

The word element is declared as follows:

<xs: el enent nane="word" >
<XS: annot at i on>

<xs: docunent ati on>

A word el enent contains hidden text for a word.

</ xs: docunent at i on>

</ xs: annot at i on>
<xs: conpl exType m xed="true">

<xS:sequence maxQccurs="unbounded">

<xs: el enent ref="paran m nCccur s="0" maxOccur s="unbounded" />
<xs:element ref="char" m nCccurs="0" maxCccurs="unbounded" />
<xs: el enent ref="sni ppet" m nCccurs="0" maxCccur s="unbounded" />
<xs:elenent ref="altword" m nCccurs="0" maxCccurs="unbounded" /G
</ xs: sequence>
<xs:attribute nanme="conf"type="Percentage" />
<xs:attributeGoup ref="coreattrs" />
<xs:attributeGoup ref="posattrs" />
</ xs: conpl exType>
</ ks: el ement >
A word element of an HTX contains an optiona sequence of char, altword and'spippet e ements and optional hidden
text for aword.
Attr|butes:
Core and position attributes apply.
e« conf (optional)
An optional attribute indicating the confidenceof-the accuracy of the given word as a percentage ip the
range of 0% to 100%.
Elements
e param (zero or more)
Optional sequence of parameterelements may be used to specify user-defined properties for the worg.
e char (zero ar more)
Optional sequence of elements containing hidden text for characters in the word.
e sSnippet (zero or more)
Optional sequenceof elements each identifying an unrecognised portion of the raster.
e altword (zero or more)
Optionahsequence of elements containing hidden text for alternate words. It defines a possible alterngtive
intexpretation of the word in the raster image when uncertainties exist.
Direct content
o~ Word level hidden text
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G.4.8 Alternativeword

The altwor d element contains alternative hidden text for aword and is declared as follows:

<xs: el enent nane="al t word" >

<XS:annot ati on>
<xs: docunent ati on>

A altword el enent contains hidden text for a alternati ve word.

</ xs: docunent at i on>

</ xs: annot ati on>

<xs:conpl exType m xed="true">
<xs:sequence maxQOccurs="unbounded">

<xs: el ement ref="paramf m nCccurs="0" maxCccurs="unbounded" />
<xs: el enent ref="char" m nCccur s="0" maxCccur s="unbounded" />
<xs: el enent ref="snippet" m nCccurs="0" maxCccur s="unbounded" />
</ xs: sequence>
<xs:attribute nanme="conf"type="Percentage" />
<xs:attributeGoup ref="coreattrs" />
<xs:attributeGoup ref="posattrs" />
</ xs: conpl exType>
</ xs: el enent >
An dltword element of an HTX contains an optional sequence of char and snippgt ‘\eléments, and optional hidden text
for gn alternative word.
Attr|butes:
Core and position attributes apply.
e conf (optional)
An optiona attribute indicating the confidence, of the accuracy of the given aternate word [as a
percentage in the range of 0% to 100%.
Elements
e param (zero or more)
Optional sequence of parameter elements may be used to specify user-defined properties for the alternate
word.
e char (zero ar more)
Optional sequence of elements containing hidden text for charactersin the alternate word.
e sSnippet (zero or more)
Optional sequenceof elements each identifying an unrecognised portion of the raster.
Direct content
«  Word level’hidden text specifying some alternative text.
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G.4.9 Char acter

The char element contains a hidden text character and is declared as follows:

<xs: el enent nane="char" >
<XS:annot ati on>
<xs: docunent ati on>
A char el enent contains a hidden text character.
</ xs: docunent ati on>
</ xs: annot ati on>
<xs:conpl exType m xed="true">
<xs:sequence nmaxQOccurs="unbounded" >
<xs:el enent ref="param’ mi nCccurs="0" nmaxCccurs="unbounded" />
<xs: el enent ref="altchar" m nCccurs="0" maxCccur s="unbounded" />
</ xs: sequence>
<xs:attribute name="conf"type="Percentage" />
<xs:attributeGoup ref="coreattrs" />
<xs:attributeGoup ref="posattrs" />
</ xs: conpl exType>
</ ks: el ement >

A char element of an HTX contains an optional sequence of altchar elements and an-eptional hidden text charactey.
Attr|butes:

Core and position attributes apply.

e« conf (optional)
An optional attribute indicating the confidence of thexaccuracy of the given character as a percentage in
the range of 0% to 100%.

Elements

e param (zero or more)
Optional sequence of parameter elements may be used to specify user-defined properties fof the
character.

e altchar (zero or more)

Optional sequence of elements.containing hidden text for alternate characters in the alternate word.[This
element may only occur. difectly after a char or atchar element. It defines a possible aternative
interpretation of the character in the raster image when uncertainties exist.

Direct content
¢ Character level hidden text
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G.4.10 Alternative character

The altchar element is declared as follows:

<xs: el enent nanme="al tchar">
<xs: annot ati on>
<xs: docunent ati on>
A altchar el enent contains a hidden text alternative character
</ xs: docunent ati on>
</ xs: annot at i on>
<xs: conmpl exType m xed="true">
<XS:sequence>
<xs: el enent ref="param m nCccurs="0" maxQccur s="unbounded"” />
</ xs: sequence>
<xs:attribute nanme="conf"type="Percentage" />
<xs:attributeGoup ref="coreattrs" />
<xs:attributeGoup ref="posattrs" />
</ xs: conpl exType>
</ xs: el ement >

An altchar element of an HTX contains an optional sequence of snippet elements and“eptional hidden text for an
aterpative character.

Attr|butes:
Core and position attributes apply.
e conf (optional)

An optiona attribute indicating the confidence of thevaccuracy of the given aternate character|as a
percentage in the range of 0% to 100%.

Elempents
e param (zero or more)
Optional sequence of parameter elementsimay be used to specify user-defined properties for the alternate
character.

Direct content
e Character level hidden text specifying an alternative character.

G.4.J11  Snippet

The gnippet element is declared asfollows:

<x$: el enent nang=l'sni ppet ">

KXS: annot at ion>

<xs: docufrent ati on>

A §ni ppet elenent identifies an unrecogni sed portion of the imge.

</ xsxdocunent at i on>

K/ Xxsyannot at i on>

Kxsaconpl exType m xed="true">

<Xs:sequence mi nCccurs="0" maxQOccurs="unbounded" >
<xs: el enent ref="paran />

</ Xs: sequence>

<xs:attributeGoup ref="coreattrs” />

<xs:attributeGoup ref="posattrs" />
</ xs: conpl exType>

</ xs: el ement >

A snippet element of an HTX identifies an unrecognised portion of the image.
Attributes:
Core and position attributes apply.
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Elements
e param (zero or more)

Optional sequence of parameter elements may be used to specify user-defined properties for the snippet.

Direct content
e none

G.4.12 Annotations

The annotations element is declared as follows:

<X getrenent—mane="anmotat Tons*>
KXS: annot ati on>
<xs: docunent ati on>

on|a page.
</ xs: docunent at i on>
K/ Xs: annot at i on>
Kxs: conpl exType>
<xs:sequence maxQOccur s="unbounded" >
<xs:el enent ref="area"/>
</ xs: sequence>
<xs:attributeGoup ref="coreattrs" />
K/ xs: conmpl exType>
</ xs: el ement >

The annotations el enent represents annotated, clickable and highlighted arqg

as

An gnnotation element of an HTX contains a sequence of area elements defining clickable and/or highlighted arg

well [as notes for a page.
Attr|butes:
Core attributes apply.

Elements
e area (at least one)
Sequence of elements defining clickable and highlighted areas on a page.

Direct content
e none
G.4.]3 Area

The prea e ement is declared.as follows:

as as

<xq: el enent nane="area">

4xs: annot at.; on>

<xs: doécunent ati on>

An |ar ea_€l"enent represents a clickable and/or highlighted area on a page.
</xS: docunent ati on>

4/xs: annot at i on>

<XS: conpl exType>
<xs:attribute name="href" type="xhtm:UR" />
<xs:attribute name="al t" type="xhtm : Text" />
<xs:attribute name="target"type="xhtm : UR " default="_self" />
<xs:attribute name="shape" type="Shape" default="rect" />
<xs:attribute name="coords"type="Coords" />
<xs:attributeGoup ref="coreattrs" />

</ xs: conpl exType>

</ xs: el ement >

An area element of an HTX defines a clickable and/or highlighted area on a page. To define a highlighted, non-

clickable areathe href attribute is to be omitted.
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Attributes:
Core and position attributes apply.
e href (optional)
URI of the hyperlink to use when the areaiis clicked.
o alt (optional)

An optional text descriptor for the hyperlink, possibly for use as a tooltip. Must not be used without the
href attribute defined.

e target (optional)
The frame that the document the hyperlink points to should be displayed in (if the viewing program
crmnarte oy lennd of fronay nn\ r\cfm '!t -l nnlf" Cm I_ITMII /I n1 nln«F.ln.hnnl fnr fruthor Acta:ln !\VII.. 5t not

SCPPOrtSTr Ty 1o o o 1g o g IO o o Tor tre— o

be used without the href attribute defined.

Elements
* none

Direct content
. Notes for this area.

68 Rec. | TU-T T.805 (01/2012)


https://standardsiso.com/api/?name=6a16d7625cc57500fd6724b62390a5d2

| SO/IEC 15444-6:2013 (E)

Annex H

Hidden text and annotations schema

(Thisannex forms an integral part of this Recommendation | International Standard.)

H.1 XML schema
Thefollowing URL references the XML schemafor HTX:

http://www.] peg.org/hiddentext/htx.xsd
This XML schema shall be referred to as the Hidden Text XML Schema.

H.1L  Version and encoding
The HTX schema uses XML 1.0 and UTF-8 encoding:

| <?km version="1.0" encodi ng="utf-8" ?>

H.1.p Schema

The chemawrapper for HTX is declared asfollows:

<x§: schemn

id = "htx"

xmns = "http://ww.jpeg. org/ hi ddent ext/ ht x¢
xm ns: xs = "http://ww. w3. or g/ 2001/ XM_Scheia"

xm ns: xhtm = "http://ww. w3. or g/ 1999/ xht\d “
t ar get Nanespace = "http://ww. j peg. or g/ hi ddent ext / ht x"
el ement FornDefault = "qualified">

The gchema uses severa types and elements from the XIHTML 1.0 XML schema, and imports this schema as folloy

VS.

<x§:i nmport

nanespace = "http://ww.W3?org/ 1999/ xht m "

schemalLocation = "http:\//ww. w3. or g/ 2002/ 08/ xht ml / xht ml 1-strict. xsd">
</ Xxs:i nmport >

Thefollowing tag is used to closethe HTX schema:

|| </ ks: schema>
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Annex |

Hidden text and annotations examples

(Thisannex does not form an integral part of this Recommendation | International Standard.)

1.1 Example 1

<?xm version="1.0" encodi ng="utf-8"?>
<?xm - styl esheet href="#style" type="text/css"?>

<htx xmlns = "http://ww.]jpeg. org/ hi ddent ext / ht x"
xm ns: xht m = "http://ww. w3. org/ 1999/ xht m "
xm ns: xsi = "http://ww.w3. org/ 2001/ XM_Schena- i nst ance"
Xsi : schemalLocat i on = "http://ww.jpeg. org/ hi ddentext/htx htx.xsd"
| ang = "en"
dir ="ltr">
<!__ R S O O S ==
<l-- Hidden text and annotations optional xhtm header -->
<!__ R R R Sk S Sk kS S Sk S Sk S Sk R Sk S S S Sk S R S Sk R R S Rk R Sk S kS S S R S S >

<xhtm : head | ang="de" dir="Itr">
<xhtm :title>Test Docunment Title</xhtm:title>
<xhtm :style type="text/css" nedi a="Screen"

title="Styl e Sheet Nane One" |ang="de” dir="Itr" id="style"
style {{displ ay: none; }
body, paragraph, |ine ¢ display: block; }
word, altword, char, altchar, snippet { display: inline; }
body { font-famly: Arial, sans-ser
al tword, altchar font-style: italic; color:

[cl ass~="red"]
[cl ass~="bl ue"]
[class~="| arge"]
</xhtm :styl e>
</ xhtm : head>

background-col or: red; }
color: blue; }
font-size: 150% }

L N M )

<|__ EEEEEEEEEEEEEEEEEEEREEREEEEREEESEEEEEEEEEEEEESEESESE] -->
<l-- Optional annotations for*page -->
<|__ khkkkhkkkhkhkhkhkhkhhkhhkhhkhdhkddhARrxdhxdkhhhhkdhdhhhhhhxdxkxk o>

<annot at i ons>
<area shape="rect" coords="0, 10, 50, 200" alt="link sonewhere"
href ="http://sone.where.com there" class="red" />
<area~_J/shape="pol y" coords="23, 45, 0, 100, 90, 100"
alt="Fink to sonewhere al se" href ="http://somewhere.else.org/" />
</ annot at ifons>

<|__ E R RS R RS RS R RS RS RS RS R R SRS EEREEEEEREEEEEESEESESEERSEES] >
LI¥-" Object for hidden text in the page -->
<|__ IR RS R RS RS EEEEEEEEEEEEREEEEEEEEEESEEEEEEEEESEEESES] >

>

if, }
grey; }

<hi ddent ext shape="rect" coords="0, 0, 100, 200">

<l-- Optional, user defined page |evel paraneters -->
<par am nane="par anl" >abcd</ par an>
<l-- First, mandatory region -->

<regi on shape="rect" coords="0, 0, 100, 100">
Here is some region | evel hidden text.

<I-- Optional region paraneters -->
<par am nane="par anR" >ef gh</ par an»
<par agr aph shape="pol y"
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coords="0, 0O, 100, O, 100, 50, 30, 50, 30, 60, 0O, 60">
Here is sonme paragraph | evel hidden text.

<I-- Optional paragraph paranmeters -->
<par am nane="par anB" >i j kl </ par an>
<par am nane=" par an%" >rmop</ par an®>

<line shape="rect" coords="0, 0, 100, 20" class="Iarge"

<word conf="70% >

</ H

t x>

Wor d
<char conf ="90% >
c
<al t char conf="10% >o</al t char>
</ char >
<char conf ="80% >
h

<al tchar conf="12% >n</al t char>
<al tchar conf= "8% >k</al tchar>
</ char >

<al tword conf="15% >
Vor dok

</ al t wor d>

<al tword conf= "5% >
Wor doh

</ al t wor d>

</ wor d>

<wor d>
Next

</ wor d>

Sonme |ine | evel~hidden text.
</line>

</ par agr aph>

<line class="large(blue">
And song\line | evel hidden text.

</line>
</ regi on>
<!-- Second, optional region -->
<r egi on>
eNT.L -
</ r€gion>

</ hi ddent ext >
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1.2 Example 2

This example shows three lines in Japanese language formatted within HTX.

<par agr aph angl e="-90" basel i ne="90" >
<line shape="rect" coords="236, 20, 296, 854">

<char conf="95% > A % [&</ char>

1%

SN

Ll
ﬁb <char conf="70% >
F T fj: <al tchar conf="40% >, </ al t char >
- 1 </ char >
7 ~

<char conf ="80% >&ffi</ char >
<char conf="90% >F Nt D TlE%&<</char>

—
=

<char conf="70">

VAl <al tchar conf="40% >, </ al tchar >
‘]- </ char >

=11
:\l

</line>

B
&
%

o <l ine shape="rect" coords="1365,20, 196, 888">
<char conf="90% >Z O firlZR> T</ char >
<char conf="70% >&

<al tchar conf =.50% >%5</ al t char >

<char conf =£80% >#gE</ char >

<char conf="90% >X°</char >
</line>

</l ine shape="rect" coords="36, 20, 96, 452">
<wor d conf ="80% >

<char >£#E</ char >
</ wor d>

<char conf="90% >_&&8) 9 S</ char >

<char conf="70% >,

</ char >
0) <char conf="90%>= %</ char >
:\s
7
~

DEEENS WA O Ry

<al tchar conf="50% > . </al tchar>
</ char >
</line>
</ par agr aph>

extensi bIe styl%heet Ianguage transformatlon (XSLT) It contal ns text formattmg |nformat|on and character confldenceﬁ
as provided by the OCR process. The included reference to HTX2HTML .xsl enables an automatic conversion of this
HTX to HTML within aweb browser that supports XSLT.
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