INTERNATIONAL

ISO

STANDARD 12639

Second edition
2004-05-15

Graphic technology — Prepress digital
data exchange — Tag image file fgrmat

for image technology (TIFF/IT)

Technologie graphique — Echange de données numériques de

préimpression — Format dedfichier d'image d'étiquette pou
technologie d'image

la

—_— Reference number
= — ISO 12639:2004(E)

©1S0 2004


https://standardsiso.com/api/?name=bfcce819a160002d2b9c18e3e2a98247

ISO 12639:2004(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0O 2004

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © ISO 2004 — All rights reserved


https://standardsiso.com/api/?name=bfcce819a160002d2b9c18e3e2a98247

ISO 12639:2004(E)

Contents

o] =NV o
L o Yo LW o2 oY o P
1 £ T o o - PSP RFPRP
2 Compliance levels and identification............cccccciiiiiinicccccsce e
21 7= o =1 | T =N S
2.2 Image file type identification..........ccccmiie e e s e
23 TIFF/IT CONFOrMANCE........coiiieeeecceee e e e e eseme e e e s sn e e e s sne e s me e e e me e e e e FEoh e mmn e e enns
24 TIFF/IT-P1 cONfOrMANCE ........eerieeeeeeeccee e e sne e e e e e sn ey S e e e s
25 TIFF/IT-P2 CONfOrMANCE .......ceiieiieeiiiccecere e sssme e e e e s s sssmnene e s e s ses e ebfe e e e e e s nnsssnmnnns
2.6 Conformance identification.............. i T e
3 Normative referencCes ... e e
4 Terms, definitions and abbreviated terms...........ccccoriii S
41 Terms and definitioNS ... TR e e
4.2 Abbreviated terms..........cccciiiiiiiicii e Y e
5 Notations and field tyPes ..o e b e s
51 NOtAtiONS ... e e
5.2 L= [0 I 4 T e
6 Image data type deSCription............e it s
6.1 Colour continuous-tone picture image (CT) data.........ccccerrreeeierrnccceer e
6.2 Colour line-art (LW) image data......... o e iissccssssceeesessssssssssssssssesssssssssssssnsenes
6.3 High-resolution continuous-tone (HC)image data.............ccccoririinriiiiicnnincinnneene
6.4 Monochrome and binary images G e
6.5 Final page (FP) data........cccccsl it e
7 Requirements for TIFF/IT,TIFF/IT-P1 and TIFF/IT-P2 image data files.........................]
71 Structure of TIFF/IT file s e e e
7.2 General Parameters (. i e e e e mnnn e e nan
7.3 Colour continuous-tone picture (CT) file......cccccrrriiicccismrrrr e e
7.4 Colour line-art (LW) file ......cccoiieeeeerrecre e e e e e e
7.5 High-resolution,continuous-tone (HC) file ..........cccocmmiiiiii e
7.6 Monochrome continuous-tone picture (MP) file ......cccccrririiccciismrrnr e
7.7 Binary picture (BP) file .....ccccoiiiii i cemrrr e ss e e
7.8 Binary line-art (BL) file.....ccccccoiiiiccceieie et e
7.9 Screened data image (SD) file.......ccccccviiiiiiii i ——
710 | Final page (FP) file ...t s
Anngx A (informative) Background of conformity levels ...........ccccciiiiiiiiiiiiin i
Annex B (informative) ldentification and determination procedures for TIFF/IT file type ........
Annex C (informative) Relationship between image types on a colour page ........cccccceeerernnnnees
Annex D (informative) Alphabetical list of TIFF/IT field names..........cocciiriicinincicnnnccennnee,
Annex E (normative) Incorporating JPEG compressed data into TIFF/IT .........ccccoeeeieiireccceeenn.
Annex F (normative) Incorporating Flate compressed data into TIFF/IT........cccccceiriicccccnecennnn.
Annex G (normative) RGB colour-space data in TIFF/IT-CT ........ccccerioomrrrrsserrnsseee e
Annex H (normative) LAB colour space data in TIFF/IT CT ......ccoooiiiiiciieiininsccccsmeeeeeeessssssmnens

Annex | (informative) Colour values

© 1SO 2004 - All rights reserved


https://standardsiso.com/api/?name=bfcce819a160002d2b9c18e3e2a98247

ISO 12639:2004(E)

Annex J (normative) ICC Profile tag in TIFF/IT iMage........cccorrrimiiiiiisccssemereessssss s sssmsees e s s s ss s ssmseseesessssnssnns 69
Annex K (informative) Monochrome continuous-tone picture colour-value calculation .................c...c.... 70
[ =71 o 110X = T o 17 /78 74

iv © ISO 2004 — All rights reserved


https://standardsiso.com/api/?name=bfcce819a160002d2b9c18e3e2a98247

ISO 126

Foreword

39:2004(E)

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governmental, in liaison with ISO_ also take part in the wark SO collaborates clo

ly with the

Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Fart 2.

The

main task of technical committees is to prepare International Standards. Draftyinternationpl Standards

adopjed by the technical committees are circulated to the member bodies fer voting. Publigation as an

Interpational Standard requires approval by at least 75 % of the member bodies-casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the sub
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO

This

revis

New

12639 was prepared by Technical Committee ISO/TC 130, Graphic technology.

capabilities include the following:

g¢xpanded LW palette to support up to 65 535 colours;

sgupport for up to 32 separations;

mew file format “SD” for copydot'data with CCITT G4 compression;
mew compression schemes: Flate and JPEG,;

‘IFP” file format is how defined as normative.

ect of patent

second edition cancels and replaces the first edition<(lSO 12639:1998), which has been technically
bd to add new capabilities, as well as a new constrainéd conformity level call Profile 2 (P2) t¢ supplement
the pfeviously defined Profile 1 (P1), which is unchanged.

© 1SO 2004 - All rights reserved
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Introduction

The goal of ISO/TC 130 in developing the initial version of 1ISO 12639 was to enable the interchange of

various types of rasterized colour and monochrome image data among electronic digital systems us

ed in

prepress image processing, graphic arts design and related document creation and production operations. It
was, and is, intended for use as a medla mdependent means for such mterchange and therefore is appllcable

to facilitate i X
optical media. Both ISO 12639: 1998 and thls second edltlon are based on the Adobe TIFF VerS|on 6

HC, MP, BP,|BL, and SD; and support for up to 65 535 colours in LW colour palgttes. The new P2 compl

level incorpofates all features of P1 and defines a constrained compliance level for these new capabilitieq.

All of the feafures of ISO 12639:1998, including the constrained level af.conformity called Profile 1 (P1),

been retainef. It should be noted that the P1 formats for CT (Colouf<Ricture), MP (Monochrome Picture],

BP (Binary Picture) files are compatible with the popular TIFF6.0 files for CMYK (Separated) Im
Monochromg Images and Bilevel Images respectively. The P1*formats for HC (High-Resolution Contin
Tone), LW (line-Art) and BL (Binary Line-Art), though not compatible with TIFF 6.0, are designed to be ¢
to implement within desktop systems by limiting the rangé’ of options and selections. The Profile 1
formats alloyv for a broader usage of this Internatiopal Standard by allowing conformance to simp
restricted supsets of functionality supported by many popular application software systems used i
prepress, graphic arts document processing and computer graphics and imaging industries. A P2-com
reader will also read all P1-compliant files.

As a historiqal note, 1ISO 12639:1998 was.\based on the American National Standard ANSI IT8.8, Gn
technology —+ Prepress digital data exchange — Tag image file format for image technology (TIFF/IT).

> and
0 file

asa
(P1),
P file

in all
t CT!
ance

have
and
Bges,
lous-
asier

and 2
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Graphic technology — Prepress digital data exchange — Tag
image file format for image technology (TIFF/IT)
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Scope

International Standard specifies a media-independent means for prepress electronic dgqta exchange

a tag image file format. This International Standard defines image file formats)for end
huous-tone picture images, colour line-art images, high-resolution continuous-tone’images,
huous-tone picture images, binary picture images, binary line-art images, sereened data, a
osite final pages.

Compliance levels and identification

General

International Standard has three levels of conformance: TIFF/IT (also referred to as
IT-P1 and TIFF/IT-P2. All conformance levels are intended to support a media-independe

IT-P1 conformance provides a minimized\'set of options to permit simpler implem

IT-P1 is intended for use where the full set’of TIFF/IT options is not required.

IT-P2 is also a subset of the TIFR/IT specification. TIFF/IT-P2 incorporates all of the optior
IT-P1 and, in addition, provides support for spot colours, a larger LW colour palette, the SD
ned data, and additional compression methods.

those TIFF/IT fields defined in this International Standard are required to be written, red
reted by conforming( implementations. TIFF fields that are unclassified or not referrg
ational Standard are’not required to be supported for an implementation to conform to this

Standlard. If an unsupported field is read, processing of that field is at the discretion of the reade

shall
(see

This
files 1
this |

follow the strategy described in TIFF and attempt to process the file while ignoring unsug
Annex A).

nternational Standard specifies the requirements for conforming TIFF/IT, TIFF/IT-P1 and/q
or specific image data types. Files for each specific image data type that conform to the reqg
hternational Standard shall be considered conforming TIFF/IT, TIFF/IT-P1 and/or TIFF/IT-P

oding colour
monochrome
nd images of

full TIFF/IT),
ht means for

kchange of various images used in the prepress, printing, graphic arts, and information procgssing fields.

pntation and

atibility, where possible (for CT, BP, and MR files), with commonly available TIFF 6.0 readells and writers.

s defined for
file format for

ognized and
d to in this
International
. The reader
ported fields

r TIFF/IT-P2
uirements of
 files for the

spec

P (D o ! o 4 ! 41 £1 [T il ! £
NG 1TTay Udla 1ype. INCAUCTS Ulal aLlTpl dlTU Pruottss UHITSC TTS STiall DT LUTTSIUTCTTU CUTTTUTT

ning TIFF/IT,

TIFF/IT-P1 or TIFF/IT-P2 readers for the specific image data types. Writers that generate and output these
files shall be considered conforming TIFF/IT, TIFF/IT-P1 or TIFF/IT-P2 writers for the specific image data
types. Where requirements of this International Standard and TIFF 6.0 are in conflict, this International
Standard shall take precedence.

2.2

Image file type identification

TIFF/IT provides the ability to represent the data structure of a wide range of printing and graphic arts images.
The identification of the individual image file types is as follows (see Annex B):

— TIFF/IT-CT  colour continuous-tone picture image data;
— TIFF/IT-LW  colour line-art image data;
© 1SO 2004 - All rights reserved
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— TIFF/IT-HC  high-resolution continuous-tone image data;

— TIFF/IT-MP  monochrome continuous-tone picture image data;
— TIFF/IT-BP  binary picture image data;

— TIFF/IT-BL  binary line-art image data;

— TIFF/IT-SD  screened data image data;

— TIFF/IT-FP  final page data.

2.3 TIFF/T conformance

For conform@nce to this International Standard, all image file types do not have to be implemented.

Each

image file type described in Clause 7 may be individually implemented. Files, readers_orywriters may be

identified as ponforming for either all image file types or specifically identified image file types.

Conformance with TIFF/IT requires implementation of the requirements for all imagé-Aile types as descrik
Clause 7. Cdnformance with a specific image file type or types requires identification of the specific imag
type using the identification defined in 2.2 (e.g. TIFF/IT-CT).

2.4 TIFF/IT-P1 conformance

TIFF/IT-P1 cpnformance provides the ability to represent the data structure of various images in as simpl
straightforward a way as possible in order to support image-file exchange with prepress, printing, graphid
and informatfon processing systems and applications. TIFF/IT-P1"is a subset of TIFF/IT.

Conformance with TIFF/IT-P1 requires implementation-of the requirements for all image file type

described in
specific ima
TIFF/IT-CT/H

2.5 TIFF/I

TIFF/IT-P2 ¢
straightforwa
and informa
intermediate

Clause 7. Conformance with a specific<image file type or types requires identification g
je file type using the identification defined in 2.2 with the designation “/P1” appended

1).
[T-P2 conformance

bnformance provides the ‘ability to represent the data structure of various images in as simpl
rd a way as possible.in order to support image file exchange with prepress, printing, graphid
ion processing systems and applications. TIFF/IT-P2 is a subset of TIFF/IT and form
conformance levelbetween TIFF/IT and TIFF/IT-P1.

Conformance with TIERAT-P2 requires implementation of the requirements for all image file type

described in
specific ima
TIFF/IT-CT/H

Clause-F. Conformance with a specific image-file type or types requires identification ¢
je file.type using the identification defined in 2.2 with the designation “/P2” appended
2);

ed in
e file

e and
arts,

s as
f the

e and
arts,
s an

s as
f the

2.6 Conformance identification

Conformance with the provisions of this International Standard shall be identified individually for files, readers,
and writers. The accepted terminology shall be the image-file type followed by the designation “file”, “reader”

or “writer” (e.

g. TIFF/IT writer, TIFF/IT-CT/P1 reader, TIFF/IT-LW file).

3 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

© ISO 2004 - All rights reserved
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ISO 3166 (all parts), Codes for the representation of names of countries and their subdivisions

ISO 12641:1997, Graphic technology — Prepress digital data exchange — Colour targets for input scanner

calibration

ISO 12642:1996, Graphic technology — Prepress digital data exchange — Input data for characterization of

4-colour process printing

ISO 13655:1996, Graphic technology — Spectral measurement and colorimetric computation for graphic arts

images

ISO/IEC 10918-1:1994, Information Technology — Digital compression and coding of continu
images: Requirements and guidelines.

IEC §1966-2-1:1999, Multimedia Systems and Equipment — Colour Measuremént and Mg
Part P-1: Colour management — Default RGB Colour Space — sRGB

ICC.1:2001-12, File Format for Color Profiles, International Color Consortium
TIFF| Revision 6.0 Final, Aldus Corporation (now Adobe Systems Incerporated), June 3, 1992

RFC1950, ZLIB Compressed Data Format Specification version 3.3, RFC, 1950: DEUTSCH
L. GAILLY, Aladdin Enterprises, May 1996

eflange

bus-tone still

nagement —

,P., and J-

RFC1951, DEFLATE Compressed Data Format Specification version 1.3, RFC, 1951: DEUTSCH, P., Aladdin

Entenprises, May 1996

4 Terms, definitions and abbreviated terms

4.1 | Terms and definitions

For the purposes of this documept;the following definitions apply.

ndian

littleqendian
(bytetordefing) method for arranging the sequence of the bytes within a SHORT or LONG fr
significant\to the most significant byte as the byte address increases

bm the most

pbm the least

41.3
offset
address within a TIFF/IT file relative to byte zero of the file

41.4
offset value
SHORT or LONG value containing the offset of a data element

41.5
pixel

picture element, or the smallest single building block of a picture containing colour identification and size

(when used to describe dimensions relating to the picture resolution, as in pixels per unit length)

© 1SO 2004 - All rights reserved
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4.1.6

printing dot value

printing tone value

(of a data set) number, recorded as data in the computer, corresponding to the percentage area on a printing
forme that is intended to accept ink for transfer to the final sheet

NOTE This corresponds to the tone value of a half-tone film. The light end of the final reproduction scale (highlights)
has values approaching 0 % (or often in computer files, 0) and the dark end of the scale (shadows) has values
approaching 100 % (or often in computer files, 255).

4.1.7

reader
application, §ystem or subsystem that accepts a file as its input and performs a level of processing on thpt file
that, at the njinimum, accepts or rejects the file based on predetermined criteria and, if accepted, passqgs the
file to the next stage of processing

4.1.8
run length enhcoding
data encoding method in which a sequence of data items, which may include many adjacent repetitions of the
same value, |s represented by a sequence of ordered pairs, each consisting of a value and a repeat count

NOTE Rdin length encoding can result in data compression.

419
separations
individual plgnes of data that correspond to the colours to be used in the.rendering process

NOTE Fqr “process” colours these are cyan (C), magenta (M), yellow’ (Y), and black (K). Additional separations are
often required|for spot or speciality colours or for image-wise finishing, treatments such as varnish.

41.10

spot colour
single colorapt, identified by name, whose printing tone-values are specified independently from colour vplues
specified in g colour co-ordinate system

4.1.11
string
serial sequerce of characters, bytes, integers, etc.

4112
TIFF/IT field
TIFF field
one-dimensi])nal array of valués (though most are a single-entry array) having an associated count

NOTE An array is identified by a Field name, a Tag number, and a Field type.

4.1.13
TIFF/IT tag
unique numeric identifier for each entry in the TTIFF/IT file

4.1.14
transparent colour
attribute that signifies that the underlying image (if any) shows through

NOTE A clear run is where no colour is present and the underlying image (if any) shows through. The colour “white”
signifies that no underlying image will show through, only the underlying substrate (paper). The “transparent” attribute can
be applied to any or all separations of a pixel run or a palette colour in a LW, HC, BL or BP file.

4 © ISO 2004 - All rights reserved
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4115

trapping

technique of modifying colour separations to account for dimensional variations in the printing process by
overprinting in selected colours at the boundaries between colours which otherwise might inadvertently be left
uncoloured by normal errors in printing press registration

4.1.16
word-aligned
sequence of bytes beginning at an even offset

4117
writer
appligation, system or subsystem that generates a file based on predetermined criteria and prepares the file
for oditput

4.2 | Abbreviated terms

BL Binary Line-art (or run length encoded bitmap) image or file
BP Binary Picture (or byte-packed bitmap) image or file

CEP$ Colour Electronic Prepress System

CT colour Continuous-Tone picture image or file

DTP Desktop Publishing

FP Final Page file

HC High-resolution Continuous-tone (colour)‘image or file
IFD Image File Directory

LW colour line-art (or Line-Work) image or file

MP Monochrome continuous-tone Picture image or file
P1 Profile 1

P2 Profile 2

TIFF TIFF, Revision 6.0 Final: Aldus Corporation

SD Screened Data image or file

5 MNotations and field types

5.1 Notations

All numeric values in this International Standard are expressed in decimal notation, unless otherwise indicated.
A letter “h” is suffixed to indicate a hexadecimal value. Literal strings are denoted by enclosing them in single
quotation marks.

For character strings, only character values 32 through 126 should be used and letters A through Z and a
through z, respectively, should have the same significance.

Preferred values in TIFF/IT fields are preceded by “=" and enclosed in parentheses, for example “(=5)".
Preferred values are those values that are required to be accepted and recognized by a compliant application

© 1SO 2004 - All rights reserved 5
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or reader. A compliant application or writer may write values other than preferred values but the reader is not
required to accept or recognize the value. It is left to the discretion of the reader.

Required values in TIFF/IT fields are preceded by “=” but not enclosed in parentheses, for example “=5".
Required values are those values that are required to be written by a compliant application or writer and are
required to be accepted and recognized by a compliant application or reader.

Default values, if specified, are preceded by “Default =" or “d=", for example “Default = 0,255”. In some tables,
default values are indicated in a “default value” column. The reader shall assume the default value if no value
is written by the writer in the default-specified field. Because the default values shown for all “TIFF” tag
numbers are those specified for TIFF files, they might not be valid for the particular TIFF/IT file type. In all

mandatar, fial

such cases,
NOTE Wi
valid value for]
tables.

Classificatior

m Ma

The writ

— opt Optional field
The writer may include or omit optional fields. The reader is.notrequired to read or process optional
— d  Default field
The writer may include or omit default fields. The reader shall assume the default value for the field
field is ¢mitted. The reader is required to read.and process the field when it contains any requir
preferred values.
These classifications may vary by file type, and are discussed further in Clause 7.
Image File Directory (IFD) entries arg identified by a field name of one or more words, written with

capital letters

5.2 Field

The field typés used in this:International Standard are as follows:

ASCII

~ dyva
prrrraT rIootoTy - eravar

hen an entry is made in a “default value” column, it might reference a TIFF 6.0 default value that' is

hdatory (absolute requirement) field

er is required to include mandatory fields. The reader is required to read and process the
The readler is allowed to reject those files where mandatory fields are omitted.

o ~r vualbiine 1o oA~ aA
oGO VvaroC o1 SpPCtmtar

the particular TIFF/IT file type. This is usually indicated by entry of a mandatory field value or values

marks used in this International Standard are defined as follows:

, and no internal spaces, (€.g. “PageName”).

lypes

a field type consisting of a byte containing a graphic character code from ISO/IEQ
the last character in an ASCII string shall be a “null” (character 0/0);

not a
in the

field.

fields.

if the

ed or

initial

646;

BYTE

LONG

RATION

SHORT

UNDEFI

a field type consisting of an 8-bit unsigned binary integer;

a field type consisting of a 32-bit unsigned binary integer;

AL a field type consisting of two LONGSs, the first representing the numerator of a fraction
and the second its denominator;
a field type consisting of a 16-bit unsigned binary integer;

NED a field type consisting of an array of 8-bit unsigned binary data.

© ISO 2004 — All rights re;

served


https://standardsiso.com/api/?name=bfcce819a160002d2b9c18e3e2a98247

6 I

6.1

ISO 12639:2004(E)

mage data type description

Colour continuous-tone picture image (CT) data

A colour continuous-tone picture image (CT) is a rectangular array of pixels (picture elements). A pixel is

repre

NOTE

sented by a set of values corresponding to its colour components.

In graphic technology applications, pixels typically consist of four bytes, representing cyan (C),

yellow (Y), and black (K) process colours.

6.2

Colour line-art (LW) image data

magenta (M),

A col
of cg
comg
entry|
trans
tone

6.3

A hig
of va
also

imag
coloy
coloy

NOTE
6.4

6.4.1
In ag
imag
take

An a
sepa

6.4.2

A mq

bur line-art or line-work (LW) image is a rectangular array of pixels. Each pixel is one ef:alin
lours. The colours are defined in a palette table that specifies the values of the, colo
onents for each entry in the palette. Line-work images have areas of many pixels of the

Run-length encoding techniques are used. Underlying images may be made,visible by
barent colour capability. Colour line-art images are normally of higher resolution than colou
bicture images (CT).

High-resolution continuous-tone (HC) image data

h-resolution continuous-tone (HC) image is a rectangular array ‘of pixels. A pixel is represe
ues corresponding to its colour components. It is typically at'the higher resolution of colou
Characterized by a transparent colour capability and run length encoded similar to colour lin
b does not use a palette table and as such does not have the same limited colour reprsg
r line-art. High-resolution continuous-tone images ate.typically used to define the edges bet
r continuous-tone picture images, and between calour line-art and colour continuous-tone p

Annex C describes the relationship between'\CT, LW, and HC images.
Monochrome and binary images

General
dition to the colour formats/)specified in 6.1, 6.2, and 6.3, monochrome continuous-ton

ps are also supported. These images are similar to their colour counterparts, except that
bdvantage of the reduced amount of data associated with monochrome (single-colour) and b

ation is basedlon binary image data which, when combined, represent a screened colour im

Monochrome continuous tone picture image (MP) data

nochrome continuous-tone picture image (MP) consists of a rectangular array of pixels.

nited number
Ir-separation
same palette
the use of a
 continuous-

nted by a set
line-art. It is
e-art. An HC
sentation as
veen merged
cture images.

b

7

and binary
their formats
inary images.

ditional colour/Aformat based on binary image data is supported for screened (copydot) ifjnages. Each

age.

Fach pixel is

repr

cantaed hyv 2 cinala hvita valua indicatina-tha varvina intansitv of tha sinale imaae- colour
SHtea——a—SHhge—B e Yarbde—haicatighevYaARgHteRsSity—o+—+he—sSHhge—hage—coot

at that pixel

location. The intended effect is to reproduce the monochrome continuous-tone picture using various levels of
the specified image colour.

The monochrome continuous-tone picture format is similar to, though not identical to, a monochrome version
of the colour continuous-tone picture format with a single colour per pixel and is therefore not interleaved.

6.4.3

Binary picture image (BP) data

A binary picture image (BP) consists of a rectangular array of pixels. Each pixel is represented by a single bit
value indicating that the pixel location is to be part of the background (bit value of 0) or part of the image (bit
value of 1) for that pixel location. The bits are ordered left to right within the byte; i.e., the most significant bit
first. A background and a foreground colour may each be specified.
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6.4.4 Binary line-art image (BL) data

A binary line-art image (BL) consists of a rectangular array of pixels. Each pixel is represented by a single
value that is encoded as a sequence of pairs of background and image colours.

The binary line-art image is further characterized by having continuous areas of many pixels of image and
background colour. Run-length encoding techniques are used.

6.4.5 Screened data image (SD) data

A screened data |mage (SD) consists of a series of rectangular arrays of pixels Each array represents a
by a
oris
to be imaged (bit value of 1) for that pixel location. The bits are ordered left to right within the byteyi.¢. the
most significant bit first.

6.5 Final page (FP) data

Typically, a flnal page, ready for exposure on an output recorder, consists of more than one of the CT, MIP, SD,
LW, BL, BP and HC raster formats described in this International Standard. TIFF/IT-EP provides a mechanism
for associating image files of the different types that make up a final page.

7 Requitements for TIFF/IT, TIFF/IT-P1 and TIFF/IT-P2.image data files
7.1 Structure of TIFF/IT file

7.1.1 Gengdral

This Internatjonal Standard incorporates the notation.and structure as defined in TIFF 6.0, Sections 1 gnd 2.
In addition, Lhose TIFF tags identified but not defined in this International Standard shall be as defined in
TIFF 6.0. Wiere requirements of this International Standard and TIFF 6.0 are in conflict, this Internalional
Standard shall take precedence.

A TIFF/IT fild conveys image data for a single image or a set of related images. The TIFF/IT structure indudes
a short headgr, one or more Image File Directories (IFD), and the image data associated with the IFDs. Immage
parameters gre encoded in tagged fields in the IFD. Fields that are not used to describe an image are onitted
from its IFD. [Each field is identified.by its tag value rather than its position in the directory entry.

7.1.2 Header
A TIFF/IT filg begins withtan eight-byte image-file header.

— Bytes 0 1:The pair of bytes at offset 0 of the file contains the ISO/IEC 646 characters “II” (4949h) or
‘MM” (4 34Dh) “Ir” signifies that the file is stored in little- endian byte order. “MM” signifies that the file is
Stored Ir UIH UIIdIClII UyLU UIdUI A VVIILUI Oha” bU Gb:U 3w} VVIII.C AR L] Uf thc tVVU Uyl.U UIdCIO A IUGdUI Sha”

interpret both byte orders.

NOTE In normal TIFF usage, this parameter applies to all data within headers, directories, and image data. In this
International Standard, certain 16-bit fields in the image data have a fixed big-endian byte order which will be defined with
the specific image-data types in 7.3 through 7.10.

— Bytes 2 - 3: The pair of bytes (SHORT) at offset 2 contains the constant 42 (2Ah).

— Bytes 4 - 7: The four bytes (LONG) at offset 4 contain the offset of the first IFD of the file. The directory is
required to begin on a word-aligned boundary.

8 © ISO 2004 - All rights reserved


https://standardsiso.com/api/?name=bfcce819a160002d2b9c18e3e2a98247

ISO 12639:2004(E)

7.1.3 Image subfiles

A TIFF/IT file contains one or more subfiles, each representing a single image which may be among a set of
related images in the same TIFF/IT file. Each subfile consists of an Image File Directory (IFD) together with
one or more referenced word-aligned sequences containing image data.

7.1.4 IFD (Image File Directory)

Each IFD is located at an arbitrary word-aligned offset within the file. The IFDs are forward-chained together.
An IFD consists of a two-byte count of the quantity of IFD entries within it, one or more IFD entries sorted in
ascendlng order of tag number and a four-byte offset to the next IFD in the cham (zeroin the case of the last
IFD i - , n attribute of
the file.

7.1.5| IFD entry
Each[ IFD entry consists of a SHORT (two-byte) tag number identifying the field,.a~SHORT (two-byte) data

type (dentifying the field type, a LONG (four-byte) count, and a LONG (four-byte) offset value. The offset value
shall pe an even number since the value is expected to be on a 16-bit word boundary.

The fjeld type codes are
— BYTE

— 2 ASCI
— SHORT

— 4 LONG

e

RATIONAL

— T UNDEFINED

The ¢ount determines the numbersof*data elements in the value. The count of an ASCII string gntry shall be
the number of characters (bytes).in the string, including the terminating null character.

The ¢lata value associated‘\with an IFD entry is stored directly in the offset-value field of the IFD entry, if its
type Bnd count combine\te’indicate a length of four bytes or less. Otherwise, the offset-value fidld of the IFD
entry| contains the offset of a referenced, word-aligned sequence that contains the indicated qount of data
elements.

7.1.6| Imagedata

Imagg data are stored in one or more word-aligned sequences. The array of pixels making up the image may

be divided-into—strips—Each—strip—of-animage—exeeptpossibly-thelaststrip—eontains—the—number of rows

specified in the RowsPerStrip field (tag 278, SHORT or LONG, default FFFFFFFFh). If RowsPerStrip equals
or exceeds ImagelLength, as is the default, then the entire image is contained within a single strip. Each strip
is held in a single word-aligned sequence of data.

The offsets of the word-aligned sequences containing the image data for each strip are contained in the data
values of the mandatory StripOffsets field (tag 273, LONG or SHORT, count = StripsPerimage).

The StripByteCounts field (tag 279, LONG or SHORT, Count = StripsPerlmage) specifies the number of bytes
for each strip.

The structure of a TIFF/IT file containing a single image subfile is shown in Figure 1.
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TIFF/IT
Image File Header

Directory Enfry

0 Byte Order
2 Version X Tag
L A Offsef of X+2 Type
6 Oth IFD Xeboo ] ] Count
+ X+8 Y Offsef
IFD 1 Value
A B Enfry Count
A+2 Directory Entry 0
A+lb Directory Entry 1
A+26 Directory Enfry 2

Directory Enfry n

Z Tag 273 v [ JODvalee

A+2+12B 0 Offset of next IFD

Subfile
Image Dafa

Figure 1 — Example of TIFF/IF file for single image subfile (single strip)
7.2 General parameters

7.21 Gengdral

Subclauses 7.2.2 through 7.2.10 describe, in general terms (including TIFF tag number, field name, and data
type), each qf the fields used/in TIFF/IT files. For usage specific to an image file type (i.e. CT, LW, HC| MP,
BP, SD, FP and BL), seesthe subclause appropriate to that file type. Annex D provides an alphabetical listing
of TIFF/IT figlds.

7.22 Job i[:entification
The job and pi i f flage

description (ImageDescription) fields. The page name (PageName) field may also be used.

269 DocumentName  ASCII
270 ImageDescription  ASCII
285 PageName ASCII

The originator of the image may be identified, and a copyright statement may be included using the Artist and
Copyright fields, respectively.

315 Artist ASCII
33432 Copyright ASCII
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7.2.3 System identification

The following fields may be used to describe system data relating to the image:

271 Make ASCII
272 Model ASCII
305 Software ASCII
306 DateTime ASCII
316 HostComputer ASCII
3401p Site ASCII
3401B IT8Header ASCII
The three-character country code from ISO 3166 should be used as the last) three character

termipating “null” character, of the Make field, to identify the country of registry’of the vendor nam

The

Bite field allows the identity of the location at which the image was digitized (or encoded inf

be ingluded with the file.

NOTE The IT8Header field provides the ability to include unmodified headers (appended by an ASC
end df the character string) from 1SO 10755, 1ISO 10756, and ISO.10759 in the TIFF/IT files. TIFF/IT rqg
requined to interpret and use the contents of the IT8Header field.The use of the IT8Header tag is only rec|
comphtibility with readers based on the 1998 edition of this International Standard:ISO 12639-1998
Standards ISO 10755, ISO 10756, and ISO 10759 are obsolete and have been withdrawn.

7.2.4| Image size and orientation

Imagg size and orientation are defined ‘by-three fields. One field specifies the width of an im
specifies the length of the image, and thé third specifies the orientation of the scan lines with r
imagg content as viewed by the enduser.

256

257

274

ImageWidth SHORT or LONG
ImagelLength SHORT or LONG
Orientation SHORT

Basig orientations are specified as follows (see Figure 2):

th-golumn represents the visual left-hand side.

5, before the

=}

-

o TIFF/IT) to

Il “null” at the
aders are not
bmmended for
International

age, another
pspect to the

1 = Kkoad from top left, horizontally (default); the Oth row represents the visual top of the impage and the

5 = Load from top left, vertically; the Oth row represents the visual left-hand side of the image and the Oth

column represents the visual top.

4 = Load from bottom left, horizontally; the Oth row represents the visual bottom of the image and the Oth

column represents the visual left-hand side.

8 = Load from bottom left, vertically; the Oth row represents the visual left-hand side of the image and the

Oth column represents the visual bottom.

Conformance to this International Standard requires that data shall be contained in one of the basic
orientations and readers shall be capable of reading all four basic orientations.
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Optional orientations are specified as follows (see Figure 2):

column represents the right-hand side.

Oth column represents the visual top.

Oth column represents the visual right-hand side.

2 =Load from top right, horizontally; the Oth row represents the visual top of the image and the Oth

6 = Load from top right, vertically; the Oth row represents the visual right-hand side of the image and the

3 = Load from bottom right, horizontally; the Oth row represents the visual bottom of the image and the

7 = Load
the 0th ¢
NOTE 1 TI
NOTE2 TH
the data strea
of pixels in the
the image rep
dimension of t

“Width” as the
as the vertical

Image-posititr: fields are used by the FP file format to specify the X and. Y*offsets on a page from the ori
component-itnage IFDs.

286 XPgsition RATIONAL

287 YPgsition RATIONAL

from bottom right, vertically; the Uth row represents the visual right-hand side of the imag
olumn represents the visual bottom.

FF/IT does not allow unknown orientations.

e size, resolution, and orientation fields interact to describe the size and orientation of‘the logical im
m. The ImageWidth (pixels per scanline) and ImagelLength (scanlines in image) fields.réfer to the seq
data stream and not the logical image itself. The TIFF and TIFF/IT term “Width!” refers to the dimeng
resented by the first line of pixels in the data stream. The TIFF and TIFF/IT-term “Length” refers
he image represented by the number of lines in the data stream. For example, orientations “1” and “4”
horizontal axis of the logical image, and “Length” as the vertical axis. Oriefitations “5” and “8” define “
axis and “Length” as the horizontal axis.

A A

—»

L

A

‘ El

1

4_

Lo

b and

hge in
Lience
ion of
o the
Hefine
Vidth”

gin in

a

represent the

[« 2

2
=4

-

No

basic image orientations; the bottom row (items 2, 6, 3 and 7) represent optional image orientations.

The arrow represents the sequence of the first line of pixels in the data stream. The top row (items 1, 5, 4 and 8)

Figure 2 — Relationship between the first line of data, image orientation and orientation code

12

© ISO 2004 - All rights reserved


https://standardsiso.com/api/?name=bfcce819a160002d2b9c18e3e2a98247

ISO 12639:2004(E)

7.2.5 Image resolution

The image resolution is specified in the following fields:
282 XResolution RATIONAL

283 YResolution RATIONAL

296 ResolutionUnit SHORT

The resolution (number of pixels per ResolutionUnit) may be specified in both the Width (line) and Length
(breadth) dlrectlons Resolut|onUn|t (field 296) for TIFF/IT, TIFF/IT-P1 and TIFF/IT-P2 conformity levels shall

her value for

Res IutlonUnlt recogmzed by TIFF, but not by TIFF/IT, is 1, meaning no absolute unlt. ofrmeéasurement is
specified.

Pixels need not be square in size. To properly size an image, the resolution of both axes’must brI considered.
The Mecessary information is provided by the resolution specifications for each axis,@nd the nunpber of pixels
for each axis. From this, the size of each axis may be determined by dividing 'the number of pixels by the
resolption.

7.2.6| Data format

The ¢lata format parameters describe the style and order of the data‘stream. A number of TIFH/IT fields are
used|to encode them.

254 NewSubfileType = LONG

New$ubfileType is a general indication of the kind of data contained in the subfile. The value i§ made up of
32 flgg bits. Unused bits shall be 0. Bit 0 is the low-order bit.

258 BitsPerSample SHORT

259 Compression SHORT

277 SamplesPerPixel SHORTF

284 PlanarConfiguration SHORT

The fields SamplesPerPixel-and BitsPerSample determine the number of samples (separations,|colours) and

their
the f
Sam

If the]
data
valus

brmat of the data”it the file. The count of BitsPerSample data elements shall equal the
blesPerPixel fields.

value of €ampression is the default value of “1”, there is no compression. (The BP data

s of tRe-compression indicate

size. This information; with that provided in the fields Compression and PlanarConfiguration,

determines
value of the

format packs

into byteésvas tightly as possible, with no unused bits except at the end of a row.) The ¢ther TIFF/IT

the-ise of RasterPadding in the CT ar MP format (value 32895):

the run-length encoding scheme for the LW format (value 32896);

the run-length encoding scheme for the HC format (value 32897);

the run-length encoding scheme for the BL format (value 32898);

the CCITT G4-encoding scheme for the BP and SD formats (value 4);

the JPEG encoding scheme for the CT and MP formats (value 7), see Annex E;

the Flate encoding scheme for all formats except LW, HC and BL (value 8), see Annex F.
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13


https://standardsiso.com/api/?name=bfcce819a160002d2b9c18e3e2a98247

ISO 12639:2004(E)

PlanarConfiguration distinguishes between CT formats that are pixel (sometimes referred to as “chunky”), line
or colour (i.e. colour-plane or separation) interleaved, by values 1, 32768 and 2, respectively. The value
defaults to 1, and the field may be omitted when SamplesPerPixel equals 1.

Table 1 summarizes how the data formats for the different file types are encoded by these TIFF/IT fields.

Table 1 — Encoding of data format

File Type SamplesPerPixel BitsPerSample | Compression | PlanarConfiguration
Colour continuous-tone picture 1to 16 8,8, ...or 1,7,8o0r 1
(CT) - pixel interleaved 16, 16.... 32895
Colour continfious-tone picture 1to16 8,8, ...or 1,7,8o0r 32768
(CT) - line intg¢rleaved 16, 16,... 32895
Colour continfious-tone picture 1to 16 8,8, ...or 1,7,8o0r 2
(CT) - colour nterleaved 16, 16,... 32895
Colour line-arf (LW) 1 8 32896 omit, not usgd
High-resolutign continuous-tone (HC) | 2 to 16, even values 8,8, .. 32897 1

only

Monochrome [continuous-tone 1 8or16 1,7)8 or omit, not usgd
picture (MP) 32895
Binary picturg (BP) 1 1 1,4o0r8 omit, not usgd
Binary line-arf (BL) 1 1 32898 omit, not usgd
Screened datp (SD) 1to 16 1.7 1,4,0r8 2
34019 RagterPadding SHORT

The RasterP

1 024-byte b
— 0 =byte
— 1 =worg
— 2=long
— 9 =sect
— 10 =lon

When applig
each line of |

bundary as follows:
raster (default value)
raster

word raster

Dr raster

j sector raster

pad.to\1 byte
pad to 2 bytes
pad to 4 bytes
pad to 512 bytes

pad to 1 024 bytes

bdding field allows each line of colouror-interleaved colours to be padded to a 1-, 2-, 4-, 51p-, or

d tor line-interleaved data, the RasterPadding field relates to each line of colour, rather than to
ixels: The value of the field is the power of two corresponding to the padding length (in byteg).

~

Two additional fields are required for the TIFF/IT-LW line-art files. They describe the number of bits required
to describe short and long runs. See the individual file type for more information.

34020 Bits
34021

PerRunLength

SHORT (default = 8)

BitsPerExtendedRunLength SHORT (default = 16)

The HC file has specific usages that determine the type of information contained within the file. HCUsage is
an indicator of the type of information contained within the HC file.

34030 HCUsage

14

LONG
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The bits of HCUsage indicate the type of information contained in the HC file. If all bits are 0, or the field is not
present, the information type is unknown. Each bit indicates a type of information that may be coded in the file;
the bits are not mutually exclusive since an HC file may contain both contone and line-art information:

— bit0 “1” means the file contains high-resolution CT contone information;
— bit1 “1” means the file contains line-art (line-work) information;
— bhit2 “1” means the file contains trapping information;

— bits 3 through 31 reserved, shall contain zeroes.

3403[1 Traplndicator BYTE (default = 1)

The Trapindicator field is optional and is used to indicate whether the file or file set has been trapped. Trapped
mearns the modification of the boundaries of colour objects to prevent the media celour from accidentally
showling through when colour planes are slightly misregistered in the reproduction process.

If the| value of Traplndicator is the default of “1”, then the file or file set includes'any necessary frapping data
and no further trapping is needed.

If the] value of Traplndicator is “0”, then no trapping modifications have been made to the file of file set. Any
desirgd trapping must be done before final rendering.

The Yalue of TraplIndicator, if present, shall be “1” for SD files.
In filg types other than FP, the Traplndicator indicates the présence of trapping internal to that single file.

In an| FP file set, the value of TrapIndicator indicates the.status of trapping both within and betyeen all sub-
files. [The value in the FP file shall be used and the value in the individual files shall be ignored.

7.2.7| File format

Many prepress applications use only one strip in the TIFF/IT formats. In these cases, there will be only one
strip |offset and byte count, and the RowsPerStrip field may be omitted. In other cases, the usage of
StripDffsets, RowsPerStrip, and StripByteCounts fields is as described in TIFF 6.0, Part 1: Baseline.

273 StripOffsets LONG or SHORT
278 RowsPerStrip LONG or SHORT
279 StripByteCounts LONG or SHORT

See 7.1.6 for the use-of the above three parameters.

7.2.8| Colourspecification

7.2.8{1 General

The primary colour space for this International Standard is CMYK, with other colour spaces provided for by the
value of the Photometriclnterpretation tag and as specified in 7.2.8.2 through 7.2.8.4.

262 Photometriclnterpretation SHORT

Value 5 for Photometricinterpretation for CT, LW, SD, and HC images signifies separated image file data in
the sequence CMYK, or separated image file data in other colours or sequences if modified by other fields.
Values of 2 and 8 are used for CT only. Values of 0 and 1 shall be used for MP, BP, and BL images. A value
of 0 means “WhitelsZero” (0 is imaged as white) and a value of 1 means “BlacklsZero” (0 is imaged as black).
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In TIFF/IT, the value of 0 is recommended for MP, BP, and BL images. In TIFF/IT MP, BP, and BL images, the
terms “white” and “black” in WhitelsZero and BlacklsZero should be replaced with BackgroundColor and
ImageColor (foreground colour), respectively, for proper interpretation.

— Where a Photometriclnterpretation value of 2 (RGB) is used for CT data, the encoding shall be as defined
in Annex G.

— Where a Photometricinterpretation value of 6 (YCbCr) is used for CT data, the encoding shall be as
defined in Annex E.

— Where a Photometriclnterpretation value of 8 (Lab) is used for CT data, the encoding shall be as defined
in Annex+H-

— Where the Photometriclnterpretation value is 5, the parameters for specifying the details of thre golour
space afe

— the humber of colour separations;
— the folour sequence;

— the colour values.

7.2.8.2 Ndmber of colour separations

Images for pfinting are typically represented by the four separationsfofprocess colour inks, in either CMYK or
YMCK order| Optionally, one to sixteen separations with varied sequences can be described as specifled in
7.2.6. SamplesPerPixel specifies the number of separations exeept for the line-art (LW) file type. For LW}, the
number of s¢parations is specified as the number of colour entries specified in the ColorSequence field (see
7.2.8.3.2).

7.2.8.3 Colour-sequence definition

7.2.8.3.1  General
There are twp methods provided in this |aterhational Standard for encoding the color sequence informatign.

— The old¢r method is the use (of the ColorSequence tag that uses single-character identification ¢f the
individual separations and does” not provide either a complete name for the printing colour or a GMYK
simulation value.

— The newer method uses a combination of InkNames and CMYKEquivalent tags to fully define the orgler of
the separations, ¢he' name of the intended printing colour of the separation and its CMYK simujation
values.

The latter is thie-preferred method for specifying color sequence. It is strongly recommended that thesq tags
be used if coloursothertham YK areused:

The total number of separations shall not exceed sixteen (16).

7.2.8.3.2 Colour-sequence tag

34017 ColorSequence ASCII

This International Standard provides for two basic colour sequences describing four-colour separations and
two basic colour sequences for three-colour separations. These basic four-colour sequences are specified by
values “CMYK” and “YMCK” in the ColorSequence field. The basic colour sequences for three-colour
separations are “RGB” and “CIELAB”.
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To specify optional colours or colour sequences in this International Standard, the following entries in the
ColorSequence field may be used in any sequence (colour entries may be repeated for additional separations
of the same colour):

— Y'MC” K” = yellow, magenta, cyan, and black inks
— “‘R"*G" "B’ = red, green, blue light intensity
— U = CIE 1976 projective u', V', and photopic luminance (Y)

— “1” through “9”, “a” through “z = user-definable colours or separations; such as pink, varnish, etc.

— N =present i the data stream butignored
NOTH 1 It is not necessary for the entries in the ColorSequence field to be unique.
NOTH 2  ColorSequence “UVL” is included for historical reasons but its use is deprecated.

NOTH 3  ColorSequence “RGB” is included for historical reasons only. RGB data normally use a
Photdmetricinterpretation value of 2, as specified in 7.2.8.2 and Annex G.

“an

NOTHB 4  The values of the ColorSequence tag are case-sensitive, ie. the lettets “A” and “a” are interprefed as different
values.

NOTH 5  The total number of unique entries in ColorSequence is limited to’sixteen (16).

332 InkSet SHORT
334 NumberOfinks SHORT (Default = 4)

InkS¢t and NumberOfinks are optional fields. An InkSet value of 1 specifies that CMYK inks are [o be used in
the GMYK colour sequence. An InkSet value of "2 specifies that the inkset and/or colour sequégnce is other
than that specified by an InkSet value of 1 (i.exnot CMYK). If this field is used, care shall be taken such that it
does| not conflict with any other fields used. The NumberOfinks value specifies the number of inks or
sepafations used and is usually equalto”"SamplesPerPixel but may be equal to the number of colours
specified in the ColorSequence field.

7.2.8/3.3 Ink names

333 InkNames ASCII

The InkNames tag may_be used when ink names corresponding to the separation in the Color$equence (or
the 4th to 19th byte)of’the entry in ColorTable for LW). The length of this tag is the total number pf characters
in allfthe ink name" strings, including the null characters. The name of each ink used is writteh as a list of
concatenated,‘null-terminated ASCII strings.

The humber of strings shall not be inconsistent with the NumberOfinks and ColorSequencg fields (see
7.2.8|3:2). If the InkNames tag is used, the order of InkNames shall be the same as in the Color§equence tag
or the 4th through the 19th byte of the entry in ColorTable for LW.

7.2.8.3.4 CMYKEquivalent

34032 CMYKEquivalent BYTE or SHORT

CMYKEquivalent is the set of entries for the cyan, magenta, yellow and black inks that together define a
colour that is expected to be as close as possible visually to 100 % of the specified ink. The interpretation of
these values depends on the DotRange tag. CMYKEquivalent may be used to describe CMYK colour
equivalent values corresponding to the element in ColorSequence field value. It may be used in TIFF/IT and
TIFF/IT-LW/P2. The field CMYKEquivalent is optional.
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CMYKEquivalent consists of between one and sixteen entries. Each entry describes four equivalent colour
values for the cyan, magenta, yellow and black inks in the separation, so the number of separations is
determined by the value of SamplesPerPixel only. Each entry is 4 bytes (or 8 bytes of 4 SHORT elements)

long.

If CMYKEquivalent is used, the number of entries shall be equal to the [Length minus one] of the
ColorSequence field. Each entry describes a set of CMYK colour equivalent values corresponding to each

element of th

e ColorSequence field.

EXAMPLE If ColorSequence value = “12CMYK” with terminating null character, then “1” and “2” means that two spot
colour inks are used and C, M, Y and K process colour inks are used. In this case, the length of a CMYKEquivalent tag is
24 and an_example value of a CMYKEquivalent tag is [552550,0][0,100,100,0],[255,0,00]1[0.255,0,0],

[0,0,255,01,[0,
ink 1), the sec
entry [255,0,0

In the case
separation o
the 5th byte
colour table.

7.2.8.4

336 Dot

For separate
colour value
DotRange va3
the originato
to describe t
dot value ar
maximum of

NOTE T
TIFF/IT requir

Figure 3 des
value 20 and

Colour values

,0,255], where the first entry [55,255,0,0] describes the separation of the first byte (in this case, spot
bnd entry [0,100,100,0] describes the separation of the second byte (in this case, spot colour ink-2)\th
0] describes the separation of the third byte (in this case, process colour ink C), and so on.

pf the LW format, if CMYKEquivalent is used, the first entry in CMYKEquivalenb describe
the 4th byte (counting from 0) in the colour table. The second entry describes. the separat
n this colour table. The 16th entry, when it exists, describes the separation of the last byte
Hence, the order of separations is determined by the order of data in CMYKEquivalent.

BYTE or SHORT
(0 % dot, 100 % dot)

Range

d images, the scaling of the colour values shall be lipear with respect to printing-dot value
5 are unsigned, and any values from O through 255 may be used. The relationship bet
lues and colour values (step size, direction of stope, and intercept) shall be at the discret
of the file, but shall be identical for all colour-separations in one file. The DotRange field is
nese values. There shall be 2 values of the. DotRange field in TIFF/IT, one value for 0 % pri
d one value for 100 % printing-dot valtie-’ Default values are 0 and (2BitsPerSample_1) "y
255, for 0 % and 100 % printing-dot value, respectively.

-F 6.0 permits using either the same~or different DotRange values for each separation. For sim
s that the same DotRange values\be used for all separations of a file.

Colour
b third

s the
on of
n the

The
ween
on of
used
nting-
ith a

blicity,

olour

Key

cribes further the colouf_values for the case where the 0 % printing dot value is the g
the 100 % printing dof value is the colour value 220.
Y
100 (1002, 220)
)
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0 & (0%, 20) | |
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X  Color value, in percent
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a

18

Printing dot value, number

Negative slopes are allowed.

Figure 3 — Printing-dot value versus colour value
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It is possible that the colour values of the pixels (i.e. the values in the data stream) can fall above or below the
values specified for 0 % dot and 100 % dot. In this case, the reader may either accept or truncate the data.

EXAMPLE Where the value for 0 % dot is 20 and the data value is 15, the resulting data value after transfer might
be either 20 or 15 depending on the choice of the reader.

34029 ColorCharacterization ASCII

The colour values of separated, RGB or other colour images may be further characterized by the use of data
tables as specified in 1ISO 12641 and 1SO 12642, or a named colour space, such as “sRBG” as defined in
IEC 61966-2-1. These ASCIl data tables may be carried with the image file they describe by use of the
ColorCtaracterizationfretd—Forfurther detaits; seetSO- 1264156012642 andArmext—

3467p ICCProfile UNDEFINED

The ¢olour values of separated, RGB or other colour images may also be further characterized by the use of
an IgC profile. An ICC profile, if used, shall use the ICC profile tag as described in@Annex J.

3402p ColorTable BYTE

In LW} images, colour values are specified by encoding them in a colourpalette table. The colourtpalette table
is thg value of the TIFF/IT ColorTable field (see 7.4.2.2).

3402p ImageColorValue BYTE
34026 BackgroundColorValue BYTE

The pixels (bits) in a BP and BL image denote_either a foreground or background colouf. The fields
ImageColorValue and BackgroundColorValue denote the value of the image and backgfound colour
respgctively.

3402) PixellntensityRange BYTE {minimum, maximum intensity)

The [pixels in an MP image denote intensities of a particular colour. The colour is defined by the
ImaggColorValue field. Similar te-the DotRange field, percent intensity may be mapped into twg-byte values
as inflicated by the field PixellntensityRange. Default values are 0 and (2BitsPerSample_1) for 0 9% and 100 %
intensity, respectively (see 7:6).

34028 Transparencylndicator BYTE

Trangparencylndicator is used as a transparency indicator for HC files. Value 0, the default, signifies that
transparency 4synot used. Value 1 signifies that transparency is used and may be found,|encoded as
descfibed in<75. Other values are not supported. The field is not used for other file types. Transparency is
encofled<inythe colour table for LW files, and in the image and background colour indicator fields for BP and
BL filps-

7.2.9 Image and background colour indicators
34023 ImageColorindicator BYTE

34024 BackgroundColorindicator BYTE
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The data stream for binary images (BP and BL) functions as a switch between foreground and background
colours. The ImageColorindicator field indicates whether or not the particular image or foreground colour is
encoded in the binary image (along with information about transparency) or in the monochrome continuous-
tone picture image (where no background colour exists). The BackgroundColorindicator field indicates the
same information about the background colour (MP images do not specify any background colour). The
values of these fields indicate the nature of the image and background colour definitions as follows:

— “0” = image/background colour not defined (default value);

— “1” =image/background colour defined;

— “2” = fullftransparency, mage/background cotour not defined:

Full transparency means that an underlying image, if any, will show through completely in the-transgarent
areas.

Systems that do not choose to specify any image or background colour specification may-indicate this Qy the

default value| of “0” in the foreground and background colour indicators. In this case, the ‘'significance of image
and/or backdround colour is at the discretion of the reader.

7.2.10 Fieldk in TIFF/IT tag number order

7.2.10.1 Traditional TIFF fields

Table 2 shows the traditional TIFF (TIFF 6.0) field usage as generally’applied to TIFF/IT files. Only the|TIFF
fields specifigally used in TIFF/IT are listed (unused fields, and fields that are not applicable are not listed). For
usage in spegific file types (CT, LW, HC, MP, BP, BL, SD, FP), see the subclause for that file type.
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Tag No. Field name Data type Remarks

254 NewSubfileType LONG (=0)
256 ImageWidth LONG or SHORT baseline TIFF required field (pixels per line)
257 ImageLength LONG or SHORT baseline TIFF required field (lines in image)
258 BitsPerSample SHORT see specific file type
259 Compression SHORT see specific file type (see also Annexes E and F)
262 Photometriclnterpretation SHORT see specific file type
2p9 DocumentName ASCII optional field (Job Name)
2y0 ImageDescription ASCII optional field (Image Name)
2F1 Make ASCII optional field (Vendor Name)
2y2 Model ASCII optional field
23 StripOffsets LONG or SHORT baseline TIFF required field (only one value, if oply one strip)
24 Orientation SHORT (=1, =4, =5, and =8) oqptional values are 2, 3, 6, and 7
27 SamplesPerPixel SHORT see specific file type
2y8 RowsPerStrip LONG or SHORT omit field to take default value if whole image is |n one strip
2y9 StripByteCounts LONG or SHORT baseline TIFF required field (only one value, if only one strip)
2B2 XResolution RATIONAL baseline TIFF required field (from pixel to pixel Within line)
2B3 YResolution RATIONAL baseline TIFF required field (from line to line within image)
2B4 PlanarConfiguration SHORT see specific file type
2B5 PageName ASCII optional
2B6 XPosition RATIONAL used in TIFF/IT-FP
2B7 YPosition RATIONAL used in TIFF/IT-FP
2p6 ResolutionUnit SHORT baseline TIFF required field
3p1 TransferFunction SHORT optional (see Annex G)
3p5 Software ASCII optional (Program Name)
3p6 DateTime ASCII optional
3[1 5 Artist ASCII optional
3|1 6 HostComputer ASCII optional
3|1 8 WhitePoint RATIONAL optional (see Annex G)
3|1 9 PrimaryChromaticities RATIONAL optional (see Annex G)
3B2 InkSet SHORT see specific file type
3B3 InkNames ASCII optional
334 NumberOfinks SHORT see specific file type
336 DotRange BYTE or SHORT 0 % and 100 % dot sample values
532 ReferenceBlackWhite RATIONAL optional (see Annex G)

33432 Copyright ASCII optional

34675 ICCProfile UNDEFINED optional (see Annex J)

7.2.10.2 Additional TIFF/IT fields

In addition to the traditional TIFF field, TIFF/IT requires fields to hold specific TIFF/IT capabilities. Twenty (20)
private tags from 34016 through 34035 are specifically allocated for TIFF/IT use. Table 3 specifies these

© 1SO 2004 - All rights reserved
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TIFF/IT fields. For usage in specific file types (CT, LW, HC, MP, BP, BL, SD, FP), see the subclause for that
file type.

Table 3 — Additional TIFF/IT fields

Tag No. Field name Data type Remarks
34016 Site ASCII site name
34017 ColorSequence ASCII sequence of colours, Default= 'CMYK' for 4-colour files for

compatibility with Photometricinterpretation Value = 5

34018 IT8Header ASCII unmodified headers appended by ASCII “null” from ISO 10755,
ISO 10756, and I1SO 10759, if needed, may be stored here. The

£ 4L ITOLl A 4. H 1 Aacl—f 'b'l't
tse-of-the—+F8Headertag—is—ontyrecommended—for—compatibility

with ISO 12639-1998. ISO 10755, ISO 10756, and 1ISO 10749 are

obsolete.

34019 | RgsterPadding SHORT CT and MP files may also use 0 to indicate that no raster padding
is used. Default = 0

34020 Bi]sPerRunLength SHORT see specific file type

34021 BiIsPerExtendedRunLength SHORT see specific file type

34022 | CqlorTable BYTE Count = (Last Valid Colour + 1)*20-bytes. This is the entire ¢olour

palette table, up to and inclading the Last Valid Colour|entry
unmodified. See 7.4.2.2.

34023 ImageColorindicator BYTE see specific file type

34024 BgckgroundColorindicator BYTE see specific file type

34025 ImiageColorValue BYTE see specific filetype

34026 | B4ckgroundColorValue BYTE see specific file type

34027 | PixellntensityRange BYTE see spegific file type

34028 Transparencylndicator BYTE see specific file type

34029 CqlorCharacterization ASCII see specific file type

34030 |HQUsage LONG type of information in HC file

34031 Traplndicator BYTE (=0, =1) Default =1

34032 CMYKEquivalent “BYTE or SHORT” | optional for LW, CT, HC and SD file types

34033 Rgserved for future TIFF/IT use — —

34034 Rgserved for future TIFF/IT use — —

34035 Rgserved for future TIFFAT\USe — —

7.3 Colour continuous-tone picture (CT) file

7.3.1  TIFFAT-CTSTIFF/IT-CT/P1 and TIFF/IT-CT/P2
TIFFAT-CT f ' fields

appropriate to colour continuous-tone picture images. TIFF/IT-CT/P1 and TIFF/IT-CT/P2 limit the field values
to the default value, a single value or a small choice of values and also limit the usage of optional fields to the
minimum required for reasonable interchange.

TIFF/IT-CT/P1 is a simplified image file format profile for colour continuous-tone picture image (CT) data and
can be considered a constrained subset of TIFF/IT-CT. TIFF/IT-CT/P1 files can be read by typical TIFF 6.0
readers and be written by typical TIFF 6.0 writers that conform to TIFF 6.0, Section 16: CMYK Images.

TIFF/IT-CT/P2 can be considered as an extension of TIFF/IT-CT/P1. It is possible that TIFF/IT-CT/P2 files will
not be readable by typical TIFF 6.0 readers if the CMYKEquivalent tag is used.

TIFF/IT-CT for RGB (Photometricinterpretation value of 2) and LAB (PhotometricInterpretation value of 8) can
be considered as an expansion of TIFF/IT-CT (see Annex G and Annex H, respectively).
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TIFF/IT-CT and TIFF/IT-CT/P2 permit optional JPEG or Flate compression of image data. TIFF/IT-CT/P1 does

not p

7.3.2

7.3.2

ermit any compression of image data.

Data structure

A General

There are three formats for describing the pixel structure of colour continuous-tone picture file data:

q

A TIR

formats. TIFF/IT-CT/P1 and TIFF/IT-CT/P2 files are constrained to only the pixel intérteaved form

NOTE
numb
(Rast
field 2
the u
field 3

7.3.2

Pixel
of th

Photometriclnterpretation or ColorSequence.

7.3.2

Line-
pixels

Photometricinterpretation or ColerSequence.

7.3.2

Colourr-interleaved data’¢onsists of all lines of one colour, followed by all lines of the next. The or|

of co

7.3.2

TIFF

pixel interleaving (also called chunky format);

ne interleaving (also called row interleaving);
olour interleaving (also called planar format).

F/IT-CT writer shall write in any one of the formats and a TIFF/IT-CT reader shall read al

Some machines and applications require data to be written to 16-bit. word boundaries. Th
er of bytes per line is odd, there would be one fill byte at the end of. €ach line. In this cag
brPadding) with value 1 indicates the value of the padding to the word boundary (word-aligned), and Vv
59 (Compression) indicates the presence of such padding. However, TIFFAT-CT/P1 and TIFF/IT-CT/H
be of a value 32895 for field 259 (Compression) to indicate the useof\raster padding nor do they al
4019 (RasterPadding).

2  Pixel interleaving

ese lines extending across the image. Thesorder of components within the pixel is

3 Line interleaving

nterleaved data consist of one line-of a colour, followed by a line of the next colour for that
(“n” lines of “m” colour separations). The sequence of colours for each line is

4  Colour interleaving

our is defined-by/Photometricinterpretation or ColorSequence.
5 Samples per pixel

IT-CT 'readers shall be capable of reading and processing CT files with four samples pe

valuse

three of the
at.

erefore, if the
e, field 34019
plue 32895 for
2 do not allow
ow the use of

interleaved data consist of a row of contiguous colour pixels which form a line of image, with a sequence

defined by

same row of
defined by

Her of planes

pixel. Other

s-are optional for TIFF/IT-CT and TIFF/IT-CT/P2, but are not permitted for TIFF/IT-CT/P1.

TIFF/IT-CT writers shall be capable of writing CT files with four samples per pixel. Other values are optional

for Tl

7.3.2

FF/IT-CT and TIFF/IT-CT/P2, but are not permitted for TIFF/IT-CT/P1.

.6 Colour sequences

For the pixel-interleaving data format of TIFF/IT-CT, either the YMCK or the CMYK order of pixels shall be
written and read. For the pixel-interleaving data format of TIFF/IT-CT/P1, only the CMYK order of pixels shall
be written and read.

For line-interleaving data format of TIFF/IT-CT, only the CMYK order is required to be written and read.

Optio

© IS0

nal colour sequences for TIFF/IT-CT are defined in 7.2.8.3.2.
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The names Cyan, Magenta, Yellow and Black are reserved for process colours and shall not be used as
names for spot colours.

7.3.3 TIFF/IT-CT encoding

Field usage for TIFF/IT-CT, TIFF/IT-CT/P1 and TIFF/IT-CT/P2 data shall be as shown in Table 4.

Table 4 — TIFF/IT-CT, TIFF/IT-CT/P1 and TIFF/IT-CT/P2 field usage

Field Name Lig Datatype | Count Dve;ﬁ::t TIFFNT-CT Tcl:FT'/:g1T Tcl:FT'/:g; Remarks
NewSubfile Type 254 LONG 1 0 d(=0) d=0 d=0 -t
ImageWidth 256 [ SHORT/LONG 1 none m m m pixel$ per

line

ImageLength 257 | SHORT/LONG 1 none m m m Iipes per

imdge
BitsPerSample 258 SHORT a 1 m(=8,..., =16,...) | m=8,8,8,8 m=8,... —+
Compression 259 SHORT 1 1 d(=1, =7, =8, d=1 d=1, =7, =8 —+

=32895)

Photometricintg¢rpretation 262 SHORT 1 none m=2, =5, =6, =8 m=5 m=5 I,
DocumentNamp 269 ASCII b none opt not used not used —+
ImageDescriptipn 270 ASCII b none opt opt opt —+
Make 271 ASCII b none opt opt opt venfor

name
Model 272 ASCII b none opt not used not used —+
StripOffsets 273 | SHORT/LONG c none m m m pointer to

imagdg data
Orientation 274 SHORT 1 1 d(=1, =4, =5, =8) d=1 d=1 -+
SamplesPerPixel 277 SHORT 1 1 m(=4) m=4 m(=4) no.of
separations

RowsPerStrip 278 | SHORT/LONG 1 FFFFFFFFh d d d q
StripByteCounts 279 | SHORT/LONG c none d m m —+
XResolution 282 RATIONAL 1 none d m m —+
YResolution 283 RATIONAL 1 none d m m —+
PlanarConfigurption 284 SHORT 1 1 d=1, =2, =32768 d=1 d=1 -+
PageName 285 ASCII b none opt not used not used —+
ResolutionUnit 296 SHORT 1 2 d(=2, =3) d=2, =3 d=2, =3 -+
Software 305 ASCII b none opt opt opt —+
DateTime 366 ASEH < frone opt opt opt
Artist 315 ASCII b none opt opt opt —
HostComputer 316 ASCII b none opt not used not used —
InkSet 332 SHORT 1 1 opt d=1 d=1 g
InkNames 333 ASCII b none opt not used opt —
NumberOfinks 334 SHORT 1 4 opt d=4 d=4 h
DotRange 336 | BYTE/SHORT 2 0,255 d d=0,255 d=0,255 —
Copyright 33432 ASCII b none opt opt opt —
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Table 4 (continued)

. Tag Default TIFFNT- | TIFF/IT-
Field Nam D n TIFF/IT-CT Remark
eld Name No. atatype | Count| " 7 e fT-c CTIP1 | CTIP2 emarks
Site 34016 ASCII b none opt not used not used —
ColorSequence 34017 ASCII b ‘CMYK’ d(="CMYK’, notused | d(="CMYK’) —
='YMCK’)

IT8Header 34018 ASCII b none opt not used not used —
RasterPadding 34019 SHORT 1 0 f not used not used —
ColorCharacterization 34029 ASCII b none apt apt apt |
Traplpdicator 34031 BYTE 1 1 opt not used opt —
CMYKEquivalent 34032 | BYTE/SHORT j none opt not used opt —
ICCPYofile 34675| UNDEFINED k none opt not used opt —
a SamplesPerPixel.
b The number of characters (bytes) in the string including the terminating null.
¢ If PlanarConfiguration is equal to 1 or 32768, use StripsPerlmage.

If PlanarConfiguration is equal to 2, use SamplesPerPixel x StripsPerlmage.

$tripsPerlmage = INTEGER((ImageLength+RowsPerStrip—1)/RowsPerStrip), where INTEGER (x)is the integer value of x (i.e. INTEGER (2,9) = 2).
d 40 characters in the format YYYY:MM:DD HH:MM:SS indicating Year:Month:Day:(space)dour:Minute:Second, null.
e The default value FFFFFFFFh means that the entire image is contained in a single strips
f If RasterPadding is used in CT format, then the Compression value must be specified as 32895. Values of 0, 1, 2, 9 and 10 are the|allowed values of

RasterPadding.
g If InkSet tag is used and ColorSequence tag value is the default value of {CMYK', InkSet shall have the value of 1. Otherwise, it shgll have the value

qf 2.
h If NumberOfinks tag is used, it must have the same value as the value-of SamplesPerPixel.
i IBO 12641, ISO 12642, ASCII data tables, or named colour definition “sRGB”.
j The count is the value of SamplesPerPixel multiplied by 4.
k The count is the number of bytes in the ICC profile.
! alue 6 (YCbCr) shall be used only when Compression has the value of 7.
M When the value of the Photolnterpretation field is either 2 or 8, the requirements of Annexes G or H will take precedence.
7.4 | Colour line-art (LW) file
7.4.1| TIFF/IT-LW, TIFEAT-LW/P1 and TIFF/IT-LW/P2
TIFF[IT-LW makes)'use of all the features and functionality supported by the TIFF and T[IFF/IT fields
apprgpriate to line-art images. TIFF/IT-LW/P1 and TIFF/IT-LW/P2 limit the field values to the default value, a
single value of @ small choice of values and also limit the usage of optional fields to the minimum required for
reasqnable_interchange.
TIFF[IT<bW/P1 is a simplified image-file format profile for line-art (LW) image data and can be fonsidered a
constrained subset of TIFF/IT-LW specified tor simpler implementation. TIFF/IT-LW/PZ can be considered as

an extension of TIFF/IT-LW/P1.

NOTE

TIFF/IT-LW files are not readable by typical TIFF 6.0 readers and cannot be written by typical TIFF 6.0 writers

because of the mandatory use of TIFF/IT-specific fields and values and non-traditional interpretations of other TIFF 6.0
fields and values (e.g. compression by mandatory run length encoding). It is possible to write filters for TIFF applications
that need to read and write TIFF/IT-LW, TIFF/IT-LW/P1 and TIFF/IT-LW/P2 files. Filters for TIFF/IT-LW/P1 and
TIFF/IT-LW/P2 are simpler to implement than for TIFF/IT-LW.

© IS0
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7.4.2 Data

7.4.21

structure

General

Colour line-art data consists of an image file comprised of the following three parts.The first part consists of
one or more blocks of run-length encoded data describing the colour line-art image in terms of colour numbers
and run lengths. The second part is a colour table (in the IFD) that defines the colour values for the colour
numbers of the first part.The third part is a table describing the separations of the second part.This data
structure is similar to binary line-art data with the addition of two colour tables for colour specification.

7.4.2.2

Colour table

74221 1

The colour t4
the separatiq
describing a
used to link 1

The colour t4

Colour numb

Each colour
colour table;
numbers notf
colour numb

Each entry

transparency
format.

74222 (

The colour t3
yellow and b

Description

ble defines the relationship between the colour numbers assigned to pixels in the-image filg¢ and
n colour description. The table consists of from one through 65536 twentytbyte entries|each
colour number, a discrete colour description and a transparency switch. The-scolour number is

un lengths in the data with specific colour and transparency values.

ble is organized as shown in Table 5.

Table 5 — Organization of colour table

Table entry Colour number Description of use
1 0 reservéd for transparency
2 through 65536 1 to 65535 discrete colour descriptions

er "0" (zero) is always a transparent colour.

number shall be in ascending sequence from 0 through 65535, and in its proper location

n the

i.e., colour number 1 is the second entry, colour number 10 is the eleventh entry, etc. Jolour
used shall be filled with zeros from bytes 0 through 19 within its entry locations. The highest

br used is the LastValidColar.

n the colour table ,is.a 20-byte sequence of binary numbers that indicates the colou

and

of the run length.\TI'here are two formats for the table entries, a basic format and an op}ional

Colour table’— basic format

ble entry basic format describes files having no more than 4 separations named cyan, madenta,

ack. Their sequence is either CMYK or YMCK. It is depicted in Table 6.

26
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Table 6 — Basic LW colour table entry
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Byte Bit
4 3 2 0
0 upper byte in 16-bit colour number?@
1 lower byte in 16-bit colour number?
2 1 1 1 1
2 1 b b b
4
colour value (8-bit) for each separation in the order as specified in the ColorSequence field
7
8
not used in basic LW colour table
19
a The colour number shall be a binary value from 0 through 65535, representing_€olour numbers 0 through 65535.
b Bits 4 through 7 shall be set to binary “1”. Bits 0 through 3 are used as.transparency indicators to indicate which separftions, if
any, are transparent. See 7.4.2.3 for the order of separations. A binary,“1%indicates that the flagged separations are transgarent.
0000 signifies non-transparent colour
0001
: signifies that one or more of the defined separations'will be transparent
1110
1111 signifies that all separations are transparent

2.3 Colour table — optional format

tolour-table entry optional format allows for colour sequences other than 'CMYK' and "YMC

exterlded number of separations. Itis depicted in Table 7. In the optional format, there can be
16 sgparations. For each separation; the colour table provides one byte describing the value or a

sepa

valug corresponding to 0 %, coverage, according to the DotRange tag. Each transparency
indicates whether eachseparation indicated by the separation order in ColorSequence f

trans
Colof
need
desc

© IS0

ibed in 7.2.8.3.3 or in 7.2.8.3.4.

K' and for an
lefined up to
mount for the

ation. This value is interpreted according to the DotRange tag. Unused separations mus} be set to a

indicator Dbit
eld value is

barent or not. Byte“values from byte 4 through 19 correspond to the order as spegified in the
Sequence field/defined in 7.2.8.3.2. If descriptions for CMYK colour equivalent value or ink names are
bd for the séparations in ColorSequence field, InkNames or CMYKEquivalent field may| be used as
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Table 7 — Optional LW colour table entry

Byte Bit
7 6 5 4 3 2 1 0
0 upper byte in 16-bit colour number?@
1 lower byte in 16-bit colour number?

2 . . )
3 Transparencylndicator for optional separations®?
4
colour value (8-bit) Tor each separation in the order as specitied in the ColorSequence
field
19

a The colour number shall be a binary value from 0 through 65535, representing colour numbers 0 through 65535.

b Blts O through 15 (bits 0 to 7 of bytes 2 and 3) shall be used as transparency indicators to indicate which separatiofis, if any, are
transparent. See 7.4.2.3 for the order of separations. A binary “1” indicates that the flagged separations are transparent, such that
fgr colour numbers 1 to 65535:

--tbyte 2--- --byte 3---
7 0 7 0 Bit number in byte

b 8 7 0 Bit number in word composed of bytes 2 and 3

0900 0000 0000 0000 non-transparent colour

0000 0001 0000 0001 one of the defined separations is transparent (the first $gparation in ColorSequence field is
transparent)

0000 0010 0000 0010 one of the defined separations is transparent (the sécond separation in ColorSequence field is
transparent)

0000 0011 0000 0011 two of the defined separations are transparent{the first and second separations in
ColorSequence field are transparent)

171111111 1111 1110 all separations but one are transpareft (the first separation in ColorSequence field is not
transparent)

171111111 1111 1111 all separations are transparent

7.4.2.3 Thansparent colours

Colour number 0 and the value hex “FF” in-byte 3 of colour numbers 1 through 65535 are reserved to sighify a
fully transpafent colour using the basic format. The value hex “FF” shall always be loaded in colour number 0
when colour[number 0 is used. Any ‘colour values in bytes 4 through 19 which are flagged as transparent
colour or unysed separations are reserved for vendor-specific (system) use and treated as non-printing.

The value hegx “F1” to hex “EE*in byte 3 of the basic format colour table for colour numbers 1 through §5535
signify that ope or more of-the’four defined separations will be transparent. The bit mask defined by the value
specified defjnes which separations are transparent according to the colour sequence specified, such that the
least significant bit of.the 'defined bit mask corresponds to the first separation defined by the colour sequgnce.

EXAMPLE The¢value F1 (bit mask: 1111 0001) signifies that “Y” would be transparent where the colour sequence is
“YMCK”. The jvalue'F6 (bit mask: 1111 0110) signifies the second and third separations are transparent, or "M" a||1d "y"

where the coldursegqueneeis—GMY¥K=

Likewise, optionally formatted separations are provided for using bytes 2 and 3 with the value hex “00 00”
indicating all separations are non-transparent colours, the value hex “FF FF” indicating all separations are
transparent, and the values hex “00 01” to hex “FF FE” various combinations in between. Transparency
indicators for any unused separations should be set to binary one.
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.4  Basic run length encoding structure

4.1 Formats

There are two basic formats for encoding run lengths:

— a short form (16 bits long) for encoding run lengths up to (2BitsPerRunLength_1) pixels long;

— along form (32 bits long) for encoding run lengths up to, and including, 65535 pixels long.

Both forms may be freely mixed within a file. Writers are required to write the short form. There is no

requirement to write both forms, since long runs may be encoded by repetitions of the short form. However,
readérs shall be capable of reading both forms.
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which must correspond to the encoding bits,required for the LastValidColor. Conforming TIFF/IT
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line of data (whose orientation to the image is defined according to 7.2.4) is initiated by tw
erminated by two zero bytes.

2 Two adjacent zero bytes can also occur within the encoding of a line, so-this’occurrence is not
5 for detecting an end-of-line.

number of pixels in an encoded line does not equal the declared’ number of pixels per line
b number of encoded lines of data does not equal the declared number of lines in the im
and continued processing is left to the discretion of the processing system. Run lengths of
ed for either the long form or the short form since this would conflict with other indicators.

4.2 Short-form encoding structure

hort form consists of a two-byte (16-bit) entry,eonsisting of two segments. The first segment
er in the colour table and the second segment is the run length. The length of the run-lengt
bd by the BitsPerRunLength field. The length of the colour number segment is (16 — BitsPe

use a BitsPerRunLength field valGey'of 8. The short form encoding structure is shown in |
bnship between LastValidColor numbers and the number of encoding bits required are show

16-bit entry (byte 0 and byte 1)

Colour number Run length

16 - BitsPerRunlLength BitsPerRunLength (=not 0)

1 The special case of LastValidColor between 2% and 216 — 1 requires that only the long form’be {ised.

0 zero bytes
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‘RunLength),
[-LW/P1 files
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Table 8 — Relationship between LastValidColor numbers and the number of encoding bits required

74243 |

The long forr

— The leng
the leng

—  The rem
special

signify the long form encoding.

— The lasf]
between

The use of the long form to encode a run length of less than 256 shall set the 8 high-order bits of the la

bit segment

LastValidColor (=16 - BitsperRunt ength)
0to1 1
2t03 2
4t07 3
8to 15 4
16 to 31 5
32063 6
64 to 127 7
128 to 255 8
256 to 511 9
512 to 1023 10
1024 to 2047 11
2048 to 4095 12
4096 to 8191 13
8192 to 16383 14
16384 to 32767 15
32768 to 65535 16 (no'short-form encoding)

Long form encoding structure

N uses a four-byte (32-bit) entry consisting of three segments.
th of the first segment, which is,the’ colour number, is determined from Table 8. In other w
h of the colour number segment.is (16 — BitsPerRunLength).

case of LastValidColar greater than 32768 (determined from the ColorTable value) shal

16 bits of the)32-bit entry are used to encode the run length. It shall be non-zero (its va
1 and 65535-inclusively).

to“zero and the run length shall be contained in the 8 low-order bits. This byte ord

corresponds

aining bits of the first 16 bits (2 bytes) shall be set to zero to signify the long form encoding.

ords,

The
also

ue is

5t 16-
ering

tothe big-endian (“MM”) byte order, regardless of the ordering used in TIFF/IT directories

IFD).

The long form encoding structure is shown in Figure 5.
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16-bit entry (byte 0 and byte 1) 16-bit entry (byte 2 and byte 3)
long form
(0<BitsPerRunLength) Colour, number Zeros Long run length
16 - BitsPerRunLength BitsPerRunLength 16 bits
long form
(BitkPerRunLength=0) Colour, number bong run lergth
16 bits 16 bits

Figure 5 — Long-form encoding structure in TIFF/IT LW

7.4.3| TIFF/IT-LW, TIFF/IT-LW/P1 and TIFF/IT-LW/P2 encoding

174

Field|usage for TIFF/IT-LW, TIFF/IT-LW/P1 and TIFF/IT-LW/P2 data shall be as specified in Tabl¢ 9.

Table 9 — TIFF/IT-LW, TIFEAT-LW/P1 and TIFF/IT-LW/P2 field usage

Tag Name Tag | Data Type {Count| Default TIFF/IT-LW | TIFF/IT- | TIFF/IT- || Remarks
No. Value LW/P1 LW/P2
NewSubfileType 254 LONG 1 0 d(=0) d=0 d(=0) —
ImageWidth 256 | SHORT/LONG 1 none m m m pixels per
line
ImaggLength 257 | SHORT/LONG 1 none m m m lines per
image
BitsPprSample 258 SHORT 1 1 m m=8 m=8 —
Compression 259 SHORT 1 1 m=32896 m=32896 | m=32896 —
Photgmetricinterpretation 262 SHORT 1 none m=5 m=5 m=5 —
DocumentName 269 ASCII a none opt not used not used —
ImaggDescription 270 ASCII a none opt opt opt —
Mak 274 ASGH < ROA pt pt opt vendor name
Model 272 ASCII a none opt not used not used —
StripOffsets 273 | SHORT/LONG b none m m m pointer to
image data
Orientation 274 SHORT 1 1 d(=1,=4,=5, =8) d=1 d=1 —
SamplesPerPixel 277 SHORT 1 1 m=1 m=1 m=1 —
RowsPerStrip 278 | SHORT/LONG 1 FFFFFFFFh d d d e
StripByteCounts 279 | SHORT/LONG b none m m m —
XResolution 282 RATIONAL 1 none m m m —
YResolution 283 RATIONAL 1 none m m m —
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Table 9 — (continued)

Size, in bits,

i The count islthe-value of SamplesPerPixel multiplied by 4

If NumberOffnks tagiis, Used, it must have the same value as the value of SamplesPerPixel.

of the'run length segment in LW short-form encoding structure (see Figure 4).

Tag Name Tag Data Type |Count| Default TIFFIT-LW TIFFNT- TIFF/T- Remarks
No. Value LW/P1 LW/P2
PageName 285 ASCII a none opt not used not used —
ResolutionUnit 296 SHORT 1 2 d(=2, =3) d=2, =3 d=2, =3 —
Software 305 ASCII a none opt opt opt —
DateTime 306 ASCII c none opt opt opt —
Artist 315 ASCII a none opt opt opt —
HostComputer 310 ASCTH a none opt notused | not used —
InkSet 332 SHORT 1 1 opt d=1 d=1 g
InkNames 333 ASCII a none opt not used opt —
NumberOfinks 334 SHORT 1 4 opt d=4 d=4 h
DotRange 336 | BYTE/SHORT 2 0,255 d d=0,255 d —
Copyright 33432 ASCII a none opt opt opt —
Site 34016 ASCII a none opt notused not used —
ColorSequencs 34017 ASCII a 'CMYK' d(='CMYK', not'used d sequer|ce of
='YMCK") colofyirs
IT8Header 34018 ASCII a none opt not used not used —
BitsPerRunLength 34020 SHORT 1 8 d d=8 d |
BitsPerExtendgdRunLength | 34021 SHORT 1 16 d=16 d=16 d=16 —
ColorTable 34022 BYTE d none m m m —
ColorCharacterjzation 34029 ASCII a none opt opt opt f
Traplndicator 34031 BYTE 1 1 opt not used opt —
CMYKEquivaleht 34032 | BYTE/SHORT j none opt not used opt —
ICCProfile 34675 | UNDEFINED ke none opt not used opt —
a The number]of characters (bytes) in the string including-the terminating null.
b StripsPerlmgge = INTEGER  ((ImageLength + RowsPerStrip — 1) / RowsPerStrip), where INTEGER (x) is the integer value of X (e,
INTEGER (4,9) = 2).
¢ 20 charactefs in the format YYYY:MM:DD HH:MM:SS indicating Year:Month:Day (space) Hour:Minute:Second:null.
d  [(LastvalidChlor) + 1] x 20.
e The default yalue FFFFFFFFh means that the entire image is contained in a single strip.
f 1ISO 12641, [SO 12642 ASCII data-tables or named colour definition “sRGB”.
9 If InkSet taglis used and ColefSequence tag value is the default value of 'CMYK', InkSet shall have the value of 1. Otherwise it shall have thg value
of 2.

The count is the number of bytes in ICC profile.

7.5 High-resolution continuous-tone (HC) file

7.51

TIFF/IT-HC, TIFF/IT-HC/P1 and TIFF/IT-HC/P2

TIFF/IT-HC makes use of all the features and functionality supported by the TIFF and TIFF/IT fields
appropriate to high-resolution continuous-tone images. TIFF/IT-HC/P1and TIFF/IT-HC/P2 limit the field values
to the default value, a single value or a small choice of values. TIFF/IT-HC/P1 and TIFF/IT-HC/P2 also limit
the usage of optional fields to the minimum required for reasonable interchange.

32

© ISO 2004 - All rights reserved


https://standardsiso.com/api/?name=bfcce819a160002d2b9c18e3e2a98247

ISO 12639:2004(E)

TIFF/IT-HC/P1 is a simplified image file format profile for high-resolution continuous-tone (HC) image data and
can be considered a constrained subset of TIFF/IT-HC specifically intended for simpler implementation.
TIFF/IT-HC/P2 is an extension of TIFF/IT-HC/P1.

NOTE

TIFF/IT-HC, TIFF/IT-HC/P1 and TIFF/IT-HC/P2 files are not readable by typical TIFF 6.0 readers and cannot

be written by typical TIFF 6.0 writers because of the mandatory use of TIFF/IT-specific fields and values and non-
traditional interpretations of other TIFF 6.0 fields and values (e.g. compression by mandatory run-length encoding). It is
possible to write filters for DTP applications that need to read and write TIFF/IT-HC, TIFF/IT-HC/P1 and TIFF/IT-HC/P2
files. As simplified profiles, the filters for TIFF/IT-HC/P1 and TIFF/IT-HC/P2 are simpler to implement than for TIFF/IT-HC.

7.5.2

Data structure
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n followed by a colour value. The run length is a 16-bit integer as defined in 7:4:2.4.2. Th
prder is used regardless of the order used in the TIFF/IT directories (IFD). The(sum of the 1
ne shall be the value found in ImageWidth. Run lengths shall not cross line boundaries. The
fined by the values of SamplesPerPixel, BitsPerSample, ColorSequence and DotRange
er that CT colour values are specified, except that a special case ©f,colour value is rg
barent colour, if used.

IT field 34028 is used as the transparency indicator. If trapsparency is used, colour va
me a special case, and signify transparency in that separation of the high-resolution cor
data. Transparency indicates that the underlying colour picture separation value is used.

hsparency is used, then colour values of 0 shall indi¢ate transparency for the separation t
When the writer uses “0” internally as a data value and also uses transparency (fiel
“1”), both data values “0” and “1” are transferred* as “1” and the reader shall treat these g
or fewer than four colours are required, then SamplesPerPixel may take on other even-num
8...).

Pixel runs for four-separation coloufs,are coded with six bytes each, two bytes for the run lengd
ytes for the separation values. In this'case, each line begins and ends with six zero bytes. If the s
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CMYK, the encoding is as follows:

— bytes 0 and 1 run length;

— lhyte 2 cyan'colour value;

— lyte 3 magenta colour value;

— lhyte 4 yellow colour value;

— lyte 5 black colour value.

7.5.3—THFFAT-HE, TiFFT-HEPtand-TiFFT-HEP2encoding

Field usage for TIFF/IT-HC, TIFF/IT-HC/P1 and TIFF/IT-HC/P2 data shall be as specified in Table 10.
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Table 10 — TIFF/IT-HC, TIFF/IT-HC/P1 and TIFF/IT-HC/P2 field usage

Field Name Tag Data type Count Default TIFF/IT-HC TIFF/NT- TIFF/T- Remarks
No. value HC/P1 HC/P2
NewSubfileType 254 LONG 1 0 d(=0) d=0 d=0 —
ImageWidth 256 | SHORT/LONG 1 none m m m pixels per
line
ImageLength 257 | SHORT/LONG 1 none m m m Iipes per
image
BitsPerSample 258 SHORT a 1 m(=8,...) m=8,8,8,8 m=(8...) —
Compression 259 SHORT 1 1 m=32897 m=32897 m=32897 —+
Photometricintg¢rpretation | 262 SHORT 1 none m=5 m=5 m=5 —+
DocumentNamp 269 ASCII b none opt not used not used —+
ImageDescriptipn 270 ASCII b none opt opt opt —+
Make 271 ASCII b none opt opt Opt venflor
name
Model 272 ASCII b none opt not used not used —+
StripOffsets 273 | SHORT/LONG ¢ none m m m pointer to
imagd data
Orientation 274 SHORT 1 1 d(=1, =4, =5¢=8) d=1 d=1 —+
SamplesPerPixel 277 SHORT 1 1 m(=4) m=4 m(=4) no.|of
separgtions
RowsPerStrip 278 | SHORT/LONG 1 FFFFFFFFh d d d 9
StripByteCounts 279 | SHORT/LONG ¢ none m m m —
XResolution 282 RATIONAL 1 none m m m —
YResolution 283 RATIONAL 1 norie m m m —+
PlanarConfigurption 284 SHORT 1 1 d=1 d=1 d=1 —+
PageName 285 ASCII b none opt not used not used —+
ResolutionUnit 296 SHORT 1 2 d(=2, =3) d=2, =3 d=2, =3 —+
Software 305 ASCI| b none opt opt opt —+
DateTime 306 ASCII d none opt opt opt —+
Artist 315 ASCII b none opt opt opt -1
HostComputer 316 ASCII b none opt not used not used —+
InkSet 332 SHORT 1 1 opt d=1 d=1 f
InkNames 333 ASCII b none opt not used opt —+
NumberOflnks 334 SHORT 1 4 opt 9 d=4 d=4 —+
DotRange 336 | BYTE/SHORT 2 Q255 d d=0255 d=0 255
Copyright 33432 ASCII b none opt opt opt —
Site 34016 ASCII b none opt not used not used —
ColorSequence 34017 ASCII b ‘CMYK’ d(="CMYK’, notused | d(="CMYK’) | sequence of
='YMCK’) colours
Transparencylndicator 34028 BYTE 1 0 d=0, =1 d=0, =1 d=0, =1 —
ColorCharacterization 34029 ASCII b none opt opt opt h
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Table 10 — (continued)

Field Name Tag Data type Count Default TIFF/IT-HC TIFF/IT- TIFF/IT- Remarks
No. value HC/P1 HC/P2
HCUsage 34030 LONG 1 0 d di d —
Traplndicator 34031 BYTE 1 1 opt not used opt —
CMYKEquivalent 34032 | BYTE/SHORT j none opt not used opt —
ICCProfile 34675 UNDEFINED k none opt not used opt —
a The count is the value of SamplesPerPixel.
b The number of characters (bytes) in the string including the terminating null.
¢ PerStrip — 1)RowsPerStrip) where INTEGER (x) is the intfeger value of x [ie INTFGER (2,9) = 2].
d characters in the format YYYY:MM:DD HH:MM:SS indicating Year:Month:Day (space) Hour:Minute:Second, null.
e he default value FFFFFFFFh means that the entire image is contained in a single strip.
f If| InkSet tag is used and ColorSequence tag value is the default value of 'CMYK', InkSet shall have the value of 1; otherwise, it shpll have the value
2.
9 I NumberOfinks tag is used, it must have the same value as the value of SamplesPerPixel.
h 1I$0 12641, ISO 12642, ASCII data tables, or named colour definition “sRGB”.
i he bits of HCUsage indicate the type of information contained in the HC file. If all bits are 0, or the field is not present, the ifformation type is
known. Each bit indicates a type of information that may be coded in the file (see 7.2.6).
j he count is the value of SamplesPerPixel multiplied by 4.
k he count is the number of bytes in the ICC profile.
7.6 | Monochrome continuous-tone picture (MP) file
7.6.1| TIFF/IT-MP, TIFF/IT-MP/P1 and TIFF/IT-MP/P2
TIFF[IT-MP makes use of all the features and functionality supported by the TIFF and TIFF/IT fields
apprgpriate to monochrome continuous-tone pictureiimages. TIFF/IT-MP/P1 and TIFF/IT-MP/P2 [limit the field
valugs to the default value, a single value or a_small choice of values. TIFF/IT-MP/P1 and TIFF/IT-MP/P2 also
limit the usage of optional fields to the minimum-required for reasonable interchange.
TIFF{IT-MP/P1 is a simplified image file fermat profile for monochrome continuous-tone picturd image (MP)
data|and can be considered a, constrained subset of TIFF/IT-MP specifically intended| for simpler
implgmentation.
NOTH 1 TIFF/IT-MP/P1 files cah be read by typical TIFF 6.0 readers and be written by typical TIFF 6.0 writers.
TIFF/|IT-MP/P1 files will be recognized by baseline TIFF 6.0 readers as Grayscale images as described in Section 4 of the
TIFF 6.0 specification. As such, all reference to colour specifications will be lost, since those fields descriing colour are
not recognized by a baseline' TIFF 6.0 reader.
TIFF(IT-MP/P2 is_an-extension of TIFF/IT-MP/P1.
NOTH 2 It_is\possible that TIFF/IT-MP/P2 files will not be readable by typical TIFF 6.0 readers, and writers will not not
be abjle to, write them because of TIFF/IT-specific fields and values and non-traditional interpretations of pther TIFF 6.0
fields [and values (e.g. Compression tag).
F/IT-MP/P1

TIFFTT-MP and TIFF/TT-MP/P2Z permit opfional JPEG or Flate compression of image dafa. T
does not permit any compression of image data.

7.6.2 Data structure

7.6.21 Image-colour values

The image-colour values for a pixel are obtained by combining the colour values for each of the colour
components with the pixel-intensity values in the data stream. This applies to foreground colours only.
Monochrome continuous-tone pictures do not have background-colour specifications. The scaling of these
intensity values is linear with respect to printing-dot percent. The bytes for pixel data values are unsigned, and
any values from 0 through (2BitsPerSample _1) may be found. The relationship between the colour-value
parameters and the intensity value (step size, direction of slope, and intercept) is linear, and determined by
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the originator of the file. It is defined by expressing the data values corresponding to 0 % intensity and 100 %
intensity in PixellntensityRange.

7.6.2.2 Image colour indicators

For monochrome continuous-tone pictures, the image colour indicator (ImageColorIndicator) shall be “0” or “1”.
Applications that do not specify any image colour may indicate this by putting the value “0” in the
ImageColorindicator field. In this case, the significance of image colour will depend on the action of the reader.

NOTE In this case, though the originator of the file defines the conversion from pixel-intensity values to percent-
intensity values by specifying the PixellntensityRange field, the originator does not define the conversion from the percent-
intensity values to printing-dot percent values.

Applications that specify an image colour shall indicate this by putting the value “1” in the ImageColarind|cator
field. In this fase, ImageColorValue shall contain the values of the colour components for the image cplour,
specified in the sequence as defined in ColorSequence. These colour values apply to the image cOlour when
printed at 10D % intensity for monochrome continuous-tone pictures.

Annex K illugtrates the relationships between pixel-data values, intensity values, image-colour values, arjd dot
percent.

7.6.3 TIFFAT-MP, TIFF/IT-MP/P1 and TIFF/IT-MP/P2 encoding

Field usage for TIFF/IT-MP, TIFF/IT-MP/P1 and TIFF/IT-MP/P2 data shall be\as specified in Table 11.

Table 11 — TIFF/IT-MP, TIFF/IT-MP/P1 and TIFEAT-MP/P2 field usage

Field ngme Tag Data type Count Default TIRFNT-MP TIFFNT- TIFFNT- Remfarks
No. value MP/P1 MP/P2
NewSubfileType 254 LONG 1 0 d(=0) d=0 d=0 -+
ImageWidth 256 | SHORT/LONG 1 none m m m pixels per
line
ImageLength 257 | SHORT/LONG 1 none m m m lineq per
image
BitsPerSample 258 SHORT 1 1 d=8,=16 m=8 m=8 -+
Compression 259 SHORT 1 1 d=1, =7, =8, d=1 d=1, =7, =8 -+
=32895
Photometricint¢rpretation | 262 SHORT 1 none m(=0)° m=0 m=0 -+
DocumentNamg 269 ASCII a none opt not used not used -+
ImageDescriptipn 270 ASCII a none opt opt opt -+
Make 274 ASCII a none opt opt opt vendor
nafne
Model 272 ASCII a none opt not used not used -+
StripOffsets 273 | SHORT/LONG b none m m m poinfer to
imag¢ data
Orientation 274 SHORT 1 1 d(=1 =4 =5_=8) d=1 d=1 A4
SamplesPerPixel 277 SHORT 1 1 d=1 d=1 d=1 no. of
separation
s
RowsPerStrip 278 | SHORT/LONG 1 FFFFFFFFh d d d e
StripByteCounts 279 | SHORT/LONG b none m m m —
XResolution 282 RATIONAL 1 none m m m —
YResolution 283 RATIONAL 1 none m m m —
PageName 285 ASCII a none opt not used not used —
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asterPadding.

he-Count is the value of SamplesPerPixel multiplied by 4.

Field name Tag Data type Count | Default TIFFIT-MP TIFFNT- TIFFNT- Remarks
No. value MP/P1 MP/P2
ResolutionUnit 296 SHORT 1 2 d(=2, =3) d=2, =3 d=2, =3 —
Software 305 ASCII a none opt opt opt —
DateTime 306 ASCII ¢ none opt opt opt —
Artist 315 ASCII a none opt opt opt —
HostComputer 316 ASCII a none opt not used not used —
InkSet 332 SHORT 1 1 opt not used not used —
InNkKNgmes 333 ASTH & none opt notused not used —
NumberOfinks 334 SHORT 1 4 opt not used not Used —
DotR@nge 336 | BYTE/SHORT 2 0,255 d d=0,255 d=0,255 —
Copyfight 33432 ASCII a none opt opt opt —
Site 34016 ASCII a none opt not used not used —
ColorpBequence 34017 ASCII a 'CMYK’ d(="CMYK’, not'used not used sequence
='YMCK’) of colours

IT8Hgader 34018 ASCII @ none opt not used not used —
RastqrPadding 34019 SHORT 1 0 f not used not used —
ImagéColorindicator 34023 BYTE 1 0 d=0;=1 d=0, =1 d=0, =1 h
Imagé¢ColorValue 34025 BYTE d none g-h g.h g.h —
PixellptensityRange 34027 BYTE 2 i dd d=0,255 d=0,255 —
Color[Characterization 34029 ASCII a none opt opt opt i
Traplpdicator 34031 BYTE 1 1 opt not used not used —
CMYKEquivalent 34032 | BYTE/SHORT ! hone opt not used not used —
ICCProfile 34675| UNDEFINED k none opt not used not used —
a he number of characters (bytes) in the string including the terminating null.
b tripsPerlmage = INTEGER((ImageLength+RowsPerStrip<t)/RowsPerStrip), where INTEGER (x) is the integer value of x [i.e. INTEGER (2,9) = 2].
¢ characters in the format YYYY:MM:DD HH:MM:SSuindicating Year:Month:Day (space). Hour:Minute:Second, null.
d ne byte for each colour indicated in ColorSequence (count of one less than count of ColorSequence).
e he default value FFFFFFFFh means that the\entire image is contained in a single strip.
f

I RasterPadding is used in MP format,\then Compression value must be specified as 32895. Values of 0, 1, 2, 9 and 10 are the

If Photometricinterpretation value is 0, pixel values of 0 are imaged as white (background), pixel values of (2BitsPerSample—
aximum density image colotr;"as specified by ImageColorindicator, ImageColorValue, and PixellntesityRange tag values.

Ii{ Photometricinterpretation”Vvalue is 1, pixel values of (2BitsPerSample—1) are imaged as white (background), pixel values of
aximum density imade colour (i.e. the image is reversed from the interpretation of Photometricinterpretation value of 0).

If ImageColorindicater value is 1, ImageColorValue is mandatory. If ImageColorindicator value is 0, ImageColorValue is not used.
130 12641, 1ISO 12642, ASCII data tables.
and (2BitsPerSample_1) for 0 % and 100 % intensity, respectively.
he countiis the number of bytes in the ICC profile.

pllowed values of

) are imaged as

0 are imaged as
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7.7 Binary picture (BP) file

7.71

TIFF/IT-BP, TIFF/IT-BP/P1 and TIFF/IT-BP/P2

TIFF/IT-BP makes use of all the features and functionality supported by the TIFF and TIFF/IT fields
appropriate to binary picture images. TIFF/IT-BP/P1 and TIFF/IT-BP/P2 limit the field values to the default
value, a single value or a small choice of values. TIFF/IT-BP/P1 and TIFF/IT-BP/P2 also limit the usage of

optional field

NOTE 1

s to the minimum required for reasonable interchange.

TIFF/IT-BP/P1 is a simplified image file format profile for binary picture (BP) image data and can be

considered a constrained subset of TIFF/IT-BP specifically intended for simpler implementation. TIFF/IT-BP/P1 files can
be read by typical TIFF 6.0 readers and be written by typical TIFF 6.0 writers. TIFF/IT-BP/P1 files will be recognized by

baseline TIFF [6.0 readers as Bilevel Images as described by Section 3 of the TIFF 6.0 specification. As such, all refdrence
to colour specifications will be lost since those fields describing colour are not recognized by a baseline TIFF 6.0 readler.
TIFF/IT-BP/R2 is an extension of TIFF/IT-BP/P1.
NOTE 2  TIFF/IT-BP/P2 may not be readable by typical TIFF 6.0 readers and writers may not be(able to writel them
because of TIFF/IT specific fields and values and non-traditional interpretations of other TIFF 6.0\fields and value$ (e.g.
Compression {ag).
TIFF/IT-BP gdnd TIFF/IT-BP/P2 permit optional CCITT G4 and Flate compression.of\data. TIFF/IT-BP/P1|does
not permit arly compression of data.
7.7.2 Datastructure
For binary pictures, ImageColorValue and BackgroundColorValue.:may contain the values of the dolour
components [for the image (foreground) and background colourgspecified in the sequence as definpd in
ColorSequer]ce. These colour values apply to the solid image and.background colours for binary pictures
The data stream indicates which of the colours, foreground’and background, will print. The bits in the| data
stream functjon as a switch between the image colour_and the background colour. Bitmap fill order is|from
most significant bit to least significant bit within the byte, the default TIFF fill order. ImageColorindicatoy and
BackgroundColorindicator field values shall be used-to indicate when, if, and how image and backgfound
colours are ysed, including the use of transparengy (see 7.2.9). An example of this data encoding is shown in
Annex K.
7.7.3 TIFFAT-BP, TIFF/IT-BP/P1 and TIFF/IT-BP/P2 encoding
Field usage for TIFF/IT-BP, TIFF/IT-BP/P1 and TIFF/IT-BP/P2 data shall be as specified in Table 12.
Table 12=-TIFF/IT-BP, TIFF/IT-BP/P1 and TIFF/IT-BP/P2 field usage
Field ngme Tag Datatype | Count| Default TIFF/IT-BP TIFF/IT- TIFF/IT- Remlarks
No. value BP/P1 BP/P2
NewSubfileTypp 254 LONG 1 0 d(=0) d=0 d=0 =+
ImageWidth 256 | SHORT/LONG 1 none m m m pier’r per
line
ImagelLength 257 | SHORT/LONG 1 none m m m lines per
image
BitsPerSample 258 SHORT 1 1 d=1 d=1 d=1 —
Compression 259 SHORT 1 1 d=1, =4, =8 d=1 d=1, =4, =8 —
Photometricinterpretation | 262 SHORT 1 none m(=0) f m=0 m=0 —
DocumentName 269 ASCII a none opt not used not used —
ImageDescription 270 ASCII a none opt opt opt —
Make 271 ASCII a none opt opt opt vendor
name
Model 272 ASCII a none opt not used not used —
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Table 12 — (continued)

Field name Tag Data type Count Default TIFF/IT-BP TIFFNT- TIFFNT- Remarks
No. value BP/P1 BP/P2
StripOffsets 273 | SHORT/LONG b none m m m pointer to
image data
Orientation 274 SHORT 1 1 d(=1, =4, =5, =8) d=1 d=1 —
SamplesPerPixel 277 SHORT 1 1 d=1 = =1 no. of
separations
RowsPerStrip 278 | SHORT/ LONG 1 FFFFFFFFh d d d e
StripByteCounts 279 | SHORT/LONG b none m m m —
XResplution 282 RATIONAL 1 none m m m —
YResplution 283 RATIONAL 1 none m m m —
PagelName 285 ASCII a none opt not used not used —
ResolutionUnit 296 SHORT 1 2 d(=2, =3) d=2, =3 d=2, =3 —
Softwpare 305 ASCII a none opt opt opt —
DateTime 306 ASCII ¢ none opt opt opt —
Artist 315 ASCII a none opt opt opt —
HostGomputer 316 ASCII a none opt not used not used —
InkSet 332 SHORT 1 1 opt not used not used —
InkNames 333 ASCII b none opt not used not used —
NumierOfinks 334 SHORT 1 4 opt not used not used —
DotRange 336 | BYTE/ SHORT 2 0,255 d d=0,255 d=0,255 —
Copyiight 33432 ASCII a nong opt opt opt —
Site 34016 ASCII a noehe opt not used not used —
ColorBequence 34017 ASCII a ‘EMYK’ d(=CMYK’, not used not used sequence
='YMCK’) of colours
IT8Hgader 34018 ASCII a none opt not used not used —
ImaggColorindicator 34023 BYTE 1 0 d=0, =1, =2 d=0, =1,=2 | d=0, =1, = 9
BackgroundColorindicator | 34024 BYTE 1 0 d=0, =1, =2 d=0, =1,=2 | d=0, =1, 9
ImaggColorValue 34025 BYTE d none f.g f.g f.g —
BackgroundColorValue 34026 BYTE d none f.a f.g f.g —
Colorfharacterization 34029 ASCII a none opt opt opt h
Traplpdicator 34031 BYTE 1 1 opt not used opt —
CMYKEquivalent 34032 | BYTE/SHORT i none opt not used not used —
a The number of chardcters’(bytes) in the string including the terminating null.
b StripsPerlmage.= INFEGER((ImageLength+RowsPerStrip—1)/RowsPerStrip), where INTEGER (x) is the integer value of x [i.e., INTEGER (2,9) = 2].
¢ 2p charactersiinthe format YYYY:MM:DD HH:MM:SS indicating Year:Month:Day (space) Hour:Minute:Second, null.
d dne byte'\for.each colour indicated in ColorSequence (count of one less than count of ColorSequence).
€ The-default value FFFFFFFFh means that the entire image is contained in a single strip.
f ilProteme ietrterprete jor—vetue—is—Opixel-vatues—of-0-are-imaged-as—beaekg , as specified by

imageColorindicator, BackgroundColorIndicator, ImageColorValue, and BackgoundColorValue.

If Photometriclnterpretation value is 1, pixel values of 1 are imaged as background and pixel values of 0 are imaged as image (i.e., the image is
reversed from the interpretation of Photometriclnterpretation value of 0).

9 If ImageColorindicator value is 1, ImageColorValue is mandatory; otherwise, ImageColorValue is not used.
If BackgroundColorindicator value is 1, BackgroundColorValue is mandatory; otherwise, BackgroundColorValue is not used.
h ISO 12641, 1ISO 12642, ASCII data tables, or named colour definition “sRGB”

The count is the value of SamplesPerPixel multiplied by 4.
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7.8 Binary line-art (BL) file

7.8.1 TIFF/IT-BL and TIFF/IT-BL/P1

TIFF/IT-BL makes use of all the features and functionality supported by the TIFF and TIFF/IT fields
appropriate to binary line-art images. TIFF/IT-BL/P1 limits the field values to the default value, a single value
or a small choice of values. TIFF/IT-BL/P1 also limits the usage of optional fields to the minimum required for
reasonable interchange.

TIFF/IT-BL/P1 is a simplified image file format profile for binary line-art (BL) image data and can be

considered a constrained subset of TIFF/IT-BL specifically intended for simpler implementation.

NOTE N¢
by typical TIR
interpretationg
write filters fq
TIFF/IT-BL/P1

7.8.2 Data

7.8.2.1

Each line of
scan line shd
a scan line |
shall be inse

ither TIFF/IT-BL nor TIFF/IT-BL/P1 files are readable by typical TIFF 6.0 readers and neither can bg
F 6.0 writers because of the mandatory use of TIFF/IT-specific fields and values, and nonitrad
of other TIFF 6.0 fields and values (e.g., compression by mandatory run length encoding)-.lt is’ poss
r DTP applications that need to read and write TIFF/IT-BL and TIFF/IT-BL/P1 files.“The filte
, as it is a simplified profile, are easier to implement than for TIFF/IT-BL.

|structure

Geéneral

data shall be encoded as a sequence of pairs of backgroundsand image run lengths. Each
Il start with a background run. In the case where a continuous background or an image sect
as to be encoded by more than one run length pair, a-zero run-length of the “opposite” g
ted.

For binary line-art, the data stream indicates which of the colours, foreground or background, will print

decoded run
background

An example

7.8.2.2

There are tw
lengths up tdg
long. Both fo
within a file,
short form. T
the short forn

The short fo
through 254

Byte

Value

lengths of the data stream function as a switch between the image (foreground) colour an
Colour.

pf this data encoding is shown in AnnexK.

RuUn length encoding structure

o basic formats for encoding run lengths. The short form (8 bits long) is used for encodin
254 pixels long, and the-long format (24 bits long) for encoding run lengths up to 65535
rms may be combined\within a single background/image run-length pair, and may be freely 1
bs the long form js‘'entoded as a special case of the short form. Writers are required to wri
here is no requirement to write both forms, since long runs may be encoded with repetitig

n. Readers shall'be capable of reading both forms.

bs follows:

vritten
tional
ble to
rs for

new
on of
olour

The
d the

g run
Dixels
hixed
e the
ns of

m congists’of a single-byte entry representing a binary number signifying the run length from 0

(0]

run length (0 through 254)

The value “0” indicates an “empty” run; two successive zero bytes are not allowed within a scan line, as this
would conflict with other indicators.

The long form consists of a three-byte entry, where the first eight bits are a binary number always equal to 255
to signify the long form. The next 16 bits are a binary number representing the run length from 1 through
65535. In the event the long form is used to encode a run length of less than 256, byte 1 will be binary zero,
and the run length will be found in byte 2. The long form is structured as follows:

0
255

1and 2
run length (0 through 65535)

Byte

Value
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Each line of data is initiated by two zero bytes and terminated by two zero bytes.

NOTE

ISO 12639:2004(E)

Two adjacent zero bytes can also occur within the encoding of a line, so this occurrence is not an appropriate
means for detecting an end of line.

If the number of pixels in an encoded line does not equal the declared number of pixels per line of the image,
or the number of encoded lines does not equal the declared number of lines in the image, an error exists and
continued processing shall be determined by the processing system.

If an image and/or background colour is specified, the image-colour value for a pixel is obtained by using the
alternating sequence of the run lengths as a switch between the background colour and the image colour, as

definedAin Imngn(‘nlnr\/alnn and Rar\kgrmmd(‘nlnr\/nlun, cfnrﬁng with hnr‘kgrmmd colour at the

each|scan line.

7.8.2|3

Line-repeat code

Line-fepeat codes shall not be used.

7.8.3

TIFF/IT-BL and TIFF/IT-BL/P1 encoding

Field|usage for TIFF/IT-BL and TIFF/IT-BL/P1 data shall be as specified in*Table 13.

Table 13 — TIFF/IT-BL and TIFF/IT-BL/P1 field usage

beginning of

Field name Tag Data type Count Default TIFFNT-BL TIFF/NT-BL/P1 Remarks
No. value
New{ubfileType 254 LONG 1 0 d(=0) d=0 —
Imag¢Width 256 | SHORT/LONG 1 none m m pixels per line
Imag¢Length 257 | SHORT/LONG 1 none m m ines per image
BitsPgrSample 258 SHORT 1 1 d=1 d=1 —
Comgression 259 SHORT 1 1 m =32898 m=32898 —
Photdmetriclnterpretation 262 SHORT 1 none m=0, =1 f m=0 —
DocunentName 269 ASCII a none opt not used —
Imag¢Description 270 ASCII a none opt opt —
Make| 271 ASCII a none opt opt vendor name
Mode 272 ASCII a none opt not used —
StripQffsets 273 | SHORT/LONG b none m m pointer to
image data
Orientation 274 SHORT 1 1 d(=1, =4, =5, =8) d=1 —
SamglesPerPixel 277 SHORT 1 1 d=1 d= no. of
separations
RowsfPerStrip 278 | SHORT/LONG 1 FFFFFFFFh d d e
StripByteCounts 279 | SHORT/LONG b none m m —
XResolution 282 RATIONAL 1 none m m —
YResolution 283 RATIONAL 1 none m m —
PageName 285 ASCII a none opt not used —
ResolutionUnit 296 SHORT 1 2 d(=2, =3) d=2, =3 —
Software 305 ASCII a none opt opt —
DateTime 306 ASCII ¢ none opt opt —
Artist 315 ASCII a none opt opt —
HostComputer 316 ASCII a none opt not used —
InkSet 332 SHORT 1 1 opt not used i
InkNames 333 ASCII a none opt not used —
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Table 13 — (continued)

reversed fro

9 If ImageCol

h 15012641,
The count id

I i Inkset is
of 2.

K if Numbero

Im the interpretation of Photometricinterpretation value of 0).

Inks is used, it must have the same yalue as SamplePerPixel.

rindicator value is 1, ImageColorValue is mandatory; otherwise, ImageColorValue is not used.

Field name Tag Data type Count Default TIFF/IT-BL TIFF/IT-BL/P1 Remarks
No. value
NumberOfinks 334 SHORT 1 4 opt not used k
DotRange 336 BYTE/SHORT 0,255 d d=0,255 —
Copyright 33432 ASCII none opt opt —
Site 34016 ASCII a none opt not used —
ColorSequence 34017 ASCII a 'CMYK’ d(='CMYK’, ='YMCK") not used sequence of
colours
IT8Header 34018 ASCII a none apt not used —
ImageColorindicator 34023 BYTE 1 0 d=0, =1, =2 d=0, =1, =2 9
BackgroundColorindicator | 34024 BYTE 1 0 d=0, =1, =2 d=0, =1, =2 9
ImageColorValpie 34025 BYTE d none f.g f.g —
BackgroundColorValue 34026 BYTE d none f.g f.g —
ColorCharactgrization 34029 ASCII a none opt opt h
Traplndicator 34031 BYTE 1 1 opt not used —
CMYKEquivalgént 34032 | BYTE/SHORT i none opt not used —
a The numbey of characters (bytes) in the string including the terminating null.
b StripsPerlmpge = INTEGER((ImagelLength+RowsPerStrip—1)/RowsPerStrip), where INTEGER (x) is the‘integer value of x [i.e. INTEGER (2,9) F 2].
¢ 20 charactefs in the format YYYY:MM:DD HH:MM:SS indicating Year:Month:Day (space) Hour:Miriute*Second, null.
d One byte fof each colour indicated in ColorSequence (count of one less than count of ColorSeguence).
e The default yalue FFFFFFFFh means that the entire image is contained in a single strip.
f If Photomefficinterpretation value is 0, pixel values of O are imaged as background-and pixel values of 1 are imaged as image, as specified by
ImageColor|ndicator, BackgroundColorIndicator, ImageColorValue, and BackgoundCalorValue.
If Photomefficinterpretation value is 1, pixel values of 1 are imaged as backgreund and pixel values of 0 are imaged as image (i.e., the infage is

If BackgroudColorIndicator value is 1, BackgroundColorValue is mandatory; otherwise, BackgroundColorValue is not used.
ISO 12642, ASCII data tables.
the value of SamplesPerPixel multiplied by 4.

ised and the value of ColorSequence is the default value of 'CMYK', InkSet shall have the value of 1. Otherwise, it shall have thg value

7.9 Screened data image (SD) file

7.9.1 TIFF
TIFF/IT-SD
appropriate
default valu

T-SD and TIEF/AT-SD/P2

akes_use of all the features and functionality supported by the TIFF and TIFF/IT

fields

presereened (copydot) colour separation images. TIFF/IT-SD/P2 limits the field values fo the
a-single value or a small choice of values. TIFF/IT-SD/P2 also limits the usage of optional ffields

to the minimlm=required for reasonable interchange

TIFF/IT-SD/P2 is a simplified-image file format profile for screened data image (SD) data and can be

considered a constrained subset of TIFF/IT-SD specifically intended for simpler implementation.

NOTE 1

Neither TIFF/IT-SD nor TIFF/IT-SD/P2 files are readable by typical TIFF 6.0 readers and neither can be

written by TIFF 6.0 writers because of the non-traditional interpretations of some TIFF 6.0 fields and values (e.g., the
combination of Photometriclnterpretation and BitsPerSample). It is possible to write filters for DTP applications that need
to read and write TIFF/IT-SD and TIFF/IT-SD/P2 files. The filters for TIFF/IT-SD/P2, as a simplified profile, are easier to

implement tha

n for TIFF/IT-SD.

TIFF/IT-SD and TIFF/IT-SD/P2 permit optional CCITT G4 or Flate compression of image data.

42
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NOTE 2  While the TIFF/IT-SD/P2 format is not compliant with any TIFF 6.0 format, it is intended to be easily converted
to and from sets of TIFF 6.0 Bilevel images. Such conversions can allow existing copydot scanning and imaging
applications to be used with TIFF/IT-SD/P2 files either by having additional application programs perform conversions or
by modifying the applications in a straightforward manner. The conversion involves copying each TIFF/IT-SD/P2
separation’s image data directly to or from TIFF 6.0 Bilevel image files and adjusting the StripOffsets, StripByteCounts,
BitsPerSample, SamplesPerPixel, Photometricinterpretation, and PlanarConfiguration field values.

NOTE 3 There is no TIFF/IT-SD/P1 conformance level.

NOTE 4  Best results are obtained when the resolution of SD data matches the resolution of the intended target device.

7.9.2

Data structure

The ;I)ixel structure of screened data image files is described by colour interleaving (also callédyplanar format).

All lin
defin

The ¢
data

significant bit to least significant bit within the byte, the default TIFF 6.0 fill order-

7.9.3

Field

es of one colour (separation) are followed by all lines of the next colour. The order of planes of colour is
bd by Photometricinterpretation or ColorSequence.

ata stream indicates whether or not a dot is intended to be imaged at a particular position. Tlhe bits in the
stream function as a switch between imaged and unimaged points. Bitmap fill order s from most

TIFF/IT-SD and TIFF/IT-SD/P2 encoding

usage for TIFF/IT-SD and TIFF/IT-SD/P2 data shall be as spgcified in Table 14.

Table 14 — TIFF/IT-SD and TIEF/IT-SD/P2 field usage

Field name Tag Data type Count Default TIFF/IT-SD TIFF/IT-SD/P2 Remarks
No. value
New{ubfileType 254 LONG 1 0 d(=0) d=0 —
Imag¢Width 256 | SHORT/LONG 1 none m m bixels per line
Imag¢Length 257 | SHORT/LONG 1 none m m lines per image
BitsPgrSample 258 SHORT, 1 1 d=1 d=1 —
Comgression 259 SHORT 1 1 d=1, =4, =8 d=1, =4, =8 —
Photdmetricinterpretation 262 SHORT 1 none m=59 m=5 —
DocunentName 269 ASCII a none opt not used 9 —
Imag¢Description 270 ASCII a none opt opt -
Make 271 ASCII a none opt opt vendor name
Mode 272 ASCII a none opt not used —
StripQffsets 273 | SHORT/LONG b none m m ppinter to image
data
Orientation 274 SHORT 1 1 d(=1, =4, =5, =8) d=1 —
SamlesPerPixel 277 SHORT 1 1 d(=1, =4) d=1, =4 no. of
separations
RowsPerStrip 278 | SHORT/LONG 1 FFFFFFFFh d d e
StripByteCounts 279 | SHORT/LONG b none m m —
XResolution 282 RATIONAL 1 none m m —
YResolution 283 RATIONAL 1 none m m —
PlanarConfiguration 284 SHORT 1 1 m=2 m=2 —
PageName 285 ASCII a none opt not used —
ResolutionUnit 296 SHORT 1 2 d(=2, =3) d=2, =3 —
Software 305 ASCII a none opt opt —
DateTime 306 ASCII ¢ none opt opt —
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Table 14 — (continued)
Field name Tag Data type Count Default TIFF/IT-SD TIFF/IT-SD/P2 Remarks
No. value

Artist 315 ASCII a none opt opt —
HostComputer 316 ASCII a none opt not used —
InkSet 332 SHORT 1 1 d=1 d=1 i
InkNames 333 ASCII b none opt opt —
NumberOfinks 334 SHORT 1 4 opt d=4 j
DotRange 336 | BYTE/SHORT 2 0,255 opt opt —
Copyright 33432 ASTH a none opt opt —

Site 34016 ASCII a none opt not used B
ColorSequencyq 34017 ASCII a 'CMYK’ d(='CMYK’, not used sequence of

="YMCK') colourp

IT8Header 34018 ASCII a none opt not used —
ColorCharacterjzation 34029 ASCII a none opt opt f
Traplndicator 34031 BYTE 1 1 opt opt —
CMYKEquivalent 34032 | BYTE/SHORT h none opt opt —

a The numbey of characters (bytes) in the string including the terminating null.

b StripsPerlmpge = INTEGER((ImageLength+RowsPerStrip—1)/RowsPerStrip), where INTEGER (x) isthejinteger value of x [i.e. INTEGER (2,9) # 2].
¢ 20 charactefs in the format YYYY:MM:DD HH:MM:SS indicating Year:Month:Day (space) Hour:Minute:Second, null.

d One byte fof each colour indicated in ColorSequence (count of one less than count of Color8equence).

e The default palue FFFFFFFFh means that the entire image is contained in a single strip:

f ISO 12641, ISO 12642, ASCII data tables, or named colour definition “sRGB”.

9 Files with a pingle separation may be encoded by settings SamplesPerPixel s:1¢

h The count if the value of SamplesPerPixel multiplied by 4.

i Ifflnget tad is used and ColorSequence tag value is the default value of 'CMYK', InkSet shall have the value of 1. Otherwise, it shall have th¢ value

of 2.

i If NumberOjlnks tag is used, it must have the same value as the value of SamplesPerPixel.

7.10 Final page (FP) file
7.10.1 TIFFAT-FP, TIFF/IT-FP/P1and TIFF/IT-FP/P2
Typically, a flnal page, ready\for exposure on an output recorder, consists of more than one of the CT, MP, SD,

LW, BL, BP and HC rasterformats described in this International Standard. TIFF/IT-FP provides a mech4

for associatin

By default, it
input compo

g imagediles of the different types that make up a final page.

is assumed that, for each image type, the page assembly processes have combined all the

nism

bage-

pénts of that data type into one output file: the single-component image file of that data type for

the page, though this is a requirement only for both TIFF/IT-PT and TIFF/IT-P2Z conformance.

The component-image files of a final page may be of any one of the TIFF/IT, TIFF/IT-P1, or TIFF/IT-P2
conformance levels. The final page is considered to be TIFF/IT-P1-conformant only if all of its component files
are TIFF/IT-P1-conformant and its own fields are TIFF/IT-FP/P1-conformant as specified in 7.10.2.5. The final
page is considered to be TIFF/IT-P2-conformant only if all of its component files are TIFF/IT-P1- or

TIFF/IT-P2-c

44

onformant and its own fields are TIFF/IT-FP/P2-conformant as specified in 7.10.2.5.
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7.10.2 Data structure

7.10.2.1 Component image files
A final page consists of at least two files:
— the FP file which describes the page;

— at least one component-image file that may be of any of the following types: CT, MP, SD, LW, BL, BP or
HC.

A TIEE/IT-P1-conformant FP file shall not refer to MP, SD, BL or BP image files.

As al simple step toward data volume reduction, each component image need not extend|to the page
bounfaries, but may be the minimum rectangle that can contain all its elements, correctly pogitioned. The
component images shall not extend beyond the page boundaries by more than a fragtional pixel. Optional
offsef dimensions are used to correctly position the component files within the page_area (see| Figure 6). A
singlé-component image may be placed in multiple positions on the page, allowing step-and-repdat in FP files
not rgstricted by TIFF/IT-P1 or TIFF/IT-P2 conformance.

7]
T Merge 1 I
|
|
HC
Merge 2
|
I
I
LN
LW
text

Figure 6 — Sample FP file

g shall be all

are regarded as overlapping if even a single fractional pixel overlaps. Transparent areas of linework and
transparent-image data files allow lower layers to show through where present. In areas of the final page
where more than one subfile from a single category overlaps, the ordering shall be latest referenced over
earlier referenced.

Any area of the final page that does not contain image data is considered to be a non-printing area.
All component files in a final page shall have the same values for Orientation and ResolutionUnit as the FP file.
If HC, BL and LW files overlap each other, they shall have the same values for XResolution and YResolution,

and their XPosition and YPosition values shall be such that their pixels are precisely aligned with each other.
To ensure accurate alignment of linework data over BP files when they are used in conjunction, it may be
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desirable, but is not mandatory, to apply the same restrictions to BP files with respect to positioning and
resolution.

7.10.2.2 FP file structure

The FP file uses the TIFF subfile structure (see Figure 7). An FP file consists of at least two Image File
Directories (IFDs), one for the FP itself and one for each of the CT, MP, SD, LW, BL, BP and HC component
images present. The FP IFD is the Oth IFD. Component images' IFDs may appear in any sequence; the
ordering may be significant, however, as described in 7.10.2.1.

The component images' IFDs are copies of the IFDs of the actual component files, except as defined in
7.10.2.5.

The compor
necessary to|

The image d
tag in the IFL

The FP file
requirementg
low-resolutio
pixels in eac

appropriate fesolution units. The image data referenced by the 0th IFD 'ay be TIFF 6.0 Bilevel, Grays

RGB, Paletts
Flate. A TIFH

ent images' IFDs are included to assure that the processing system has all the-inform
process the FP file without having to actually access the component files until they-are need

pta for each component image shall not be included in the FP file. The value)of the StripO
for that component shall be zero, with a count of one.

shall contain “image” data referred to by the final page (0Oth) IFDyin keeping with TIR
and to allow the positioning the FP file using page make-up applications. These data may
n rendering of the page, but may be any other image, including white space. The image s
n dimension divided by the resolution in that direction must give the exact actual page size

colour, or CMYK, using the tags specified in 7.10.3, andsmay be compressed using PackH
/IT-P1 conformant FP file shall not use compression.

ation
ed.

ffsets

F 6.0
be a
ze in
n the
cale,
its or

NOTE Although the Oth IFD is TIFF 6.0-compliant, the FP file ‘itself may not be, because the image dagta for
subsequent IFDs is not included.
TIFF/IT tag 273 = tag 273 = 0 tag 273 = 0
File
Header offsef of low - res
FP IFD Image 1 IFD Image 2 IFD
link link link = 0

Figy

7.10.2.3 Referencing component-image files

The ImageD

re 7 — Example’of FP file with subfile structure for an FP with two component files

pscription field in each component image's IFD in the FP file must contain the actual name

bf the

original TIF

F/IT7 _component-image file _at creation time. The file name shall be included ir

the

ImageDescription field without volume identifier or directory path. ImageDescription fields within a single FP
file referring to different component-image files shall have different values. Because files may be renamed
after creation, particularly if they are exchanged between heterogeneous operating systems, the original file
name should also be included in the ImageDescription field of each component-image file as shown in
Table 15.

While it is recommended that the ImageDescription field in each component file contain its file name, this may
not always be possible if the final page is created separately from its components. Changing the IFD of a file
which is included in a final page may not be feasible, such as when the FP file is added to a write-once
medium that already contains some or all of the component files.
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Table 15 — ImageDescription field usage in component image files of a TIFF/IT-FP file

Field name Tag Data type Count Default TIFF/IT-FP TIFF/IT-FP/P1 Remarks
No. value and /P2
ImageDescription 270 ASCII a none b b —

a
b

The number of characters (bytes) in the string, including the terminating null.

In an image file which is a component of a final page, ImageDescription shall contain the name of the component file at the time the final page is
created, unless the usage is not reasonably possible. For example, if the medium is write-once, this usage is not required. Use facilitates identifying
the file in case of a subsequent renaming, (optional and descriptive only in an individual image file).

7.10.2.4 Page positions of component-image files

The position of each instance of each component image on the page is specified by the "X|Position and
YPosition fields in its IFD in the FP file. The Count of each of these fields in an IFD indicates the number of
timeq that the component image referenced by that IFD is to appear on the page. This allows for step-and-
repeat of component files without requiring multiple complete IFDs to be included in-the FP file. The Count of

the X|Position tag shall be equal to the Count of the YPosition tag.

Each| corresponding value of XPosition and YPosition constitutes an ordered(pair to be applied fo one of the
instances of the component image: the first occurrence of XPosition is paired with the first gccurrence of
YPosdition, the second with the second, and so on. If the values of the XPosition and YPosition tags are such
that fome of the instances of the component file overlap on the final’ page, the ordering shall be latest

refer¢nced over earlier referenced.

The
not
and

all IFPs shall be 1.

Mor:
that

The

Count of an XPosition or YPosition tag shall not be less than 1. If the XPosition and YPosifjon fields are
included for a component, the component is assumed to\be positioned at the top left corner of the page,
that the Count for each is 1. In a TIFF/IT-P1-conformant FP file, the Count of XPosition and YPosition in

e|than one IFD referencing each type of subfile'may be present, except for TIFF/IT-P1-conformant FP files
ghall refer to no more than one instance of each component image type.

KPosition and YPosition fields may also be set in the actual component-image files, but there they are

informational only. All processing is to b€ performed according to the fields within the IFDs in the FP file.

7.10.2.5 Component-image IFD:encoding

Add

ijonal field usage for component images' IFD fields for inclusion in TIFF/IT-FP, TIFF/IT-FP/P1 and

TIFF{IT-FP/P2 is as shown.in Table 16. These fields are in addition to the fields defined in thI appropriate

subclause in this International Standard for the component files. For fields that appear in bot
usagge within the FP file-shall be as shown in Table 16.

places, the

Table 16 =TIFF/IT-FP, TIFF/IT-FP/P1 and TIFF/IT-FP/P2 component-image IFD field ysage

Kield name Tag No. Data type Count Default TIFF/IT-FP TIFF/IT-FP/P1 Remarks
value & /P2

Imag¢Description 270 ASCII a none mP mP —
StripOffsets 273 SHORT/LONG h none m9 m=0 no image data
XPosition 286 RATIONAL e 0 d df ¢
YPosition 287 RATIONAL e 0 d df d
a The number of characters (bytes) in the string, including the terminating null.
b ImageDescription contains the actual name of the component image file as created.
¢ XPosition is the offset of the left side of the image from the left side of the page, in positive ResolutionUnits.
d YPosition is the offset of the top of the image from the top of the page, in positive ResolutionUnits.
€ The number of occurrences of the component image on the page. This shall not be less than 1. The Count for YPosition shall equal that of XPosition.
f In a TIFF/IT-FP/P1 file the Count of XPosition and YPosition tags shall be 1.
9 The location of the image data if included in the FP file; O if the component image data is omitted from the FP file.
h

If the image data for this component is omitted, the Count of the StripOffsets tag shall be 1. If the image data is present, then the Count shall be the
number of strips. Component image data is not included in a TIFF/IT-FP/P1 and TIFF/IT-FP/P2 file.
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7.10.3 TIFF/IT-FP, TIFF/IT-FP/P1 and TIFF/IT-FP/P2 encoding
General field usage for TIFF/IT-FP, TIFF/IT-FP/P1 and TIFF/IT-FP/P2 final page (Oth) IFD is defined in

Table 17. Table 18 defines field usage for those fields that depend on the encoding of the low-resolution
image data.

Table 17 — TIFF/IT-FP and TIFF/IT-FP/P1 Oth IFD field usage

Field name Tag Data type Count Default TIFFNT-FP TIFFNT- TIFFNT- Remarks
No. value FP/P1 FP/P2
NewSubfileType 254 LONG 1 0 m=bit 3=1 m=bit 3=1 m=bit 3=1 a
ImageWidth 256 | SHORT/LONG 1 none mP mb mP pixtla.t per
ine
ImageLength 257 SHORT/LONG 1 none m¢ m¢ m¢ line$ per
image
DocumentNamg 269 ASCII d none opt not used not.used +
ImageDescriptipn 270 ASCII d none meé meé meé FPjfile
name
Make 271 ASCII d none opt apt opt verjdor
name
Model 272 ASCII d none opt net used not used +
StripOffsets 273 SHORT/LONG f none m m m +
Orientation 274 SHORT 1 1 d(=1, =4, =5, =8) d=1 d=1 +
RowsPerStrip 278 SHORT/LONG 1 FFFFFFFFh d d d i
StripByteCounts 279 SHORT/LONG f none m m m +
XResolution 282 RATIONAL 1 none mb mb mb +
YResolution 283 RATIONAL 1 none m¢ m¢ m¢ +
PlanarConfigurption 284 SHORT 1 1 d=1 d=1h d=1h 1
PageName 285 ASCII d nene opt not used not used +
ResolutionUnit 296 SHORT 1 2 d(=2, =3) d=2, =3 d=2, =3 +
Software 305 ASCII d none opt opt opt +
DateTime 306 ASCII i none opt opt opt +
Artist 315 ASCII d none opt opt opt 1
HostComputer 316 ASCII d none opt not used not used +
Copyright 33432 ASell d none opt opt opt +
Site 34016 ASCII d none opt not used not used +
a Bit 3 of NewSubfileType hastbeen allocated to uniquely identify TIFF/IT-FP files. The least significant bit is bit 0.
b Any value of XResolution'may be used such that ImageWidth divided by XResolution equals the exact actual page width in ResolutionUnits.
¢ Any value of YResolution may be used such that ImageLength divided by YResolution equals the exact actual page length in ResolutionUnits.
d The numbey of.eharacters (bytes) in the string including the terminating null.

The name of the FP file at creation time, in order to facilitate identifying it in case of a subsequent rename.
StripsPerlmage.
9 The default value FFFFFFFFh is effectively infinite, meaning that the entire image is contained in a single strip.

Only pixel interleave (“chunky” format) is allowed in keeping with Baseline TIFF requirements.

i 20 characters in the format YYYY:MM:DD HH:MM:SS indicating Year:Month:Day (space) Hour:Minute:Second, null.
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Table 18 — TIFF/IT-FP 0th IFD field usage for various low-resolution image-data encodings

Field name Tag Data type Count | Default Bilevel Grayscale RGB Palette CMYK
No. value colour
BitsPerSample 258 SHORT a 1 not used m=4, =8 m=8,8,8 | m=4, =8 [ m=8,8,8,8
Compression 259 SHORT 1 1 m=1, =8, m=1, =8, | m=1,=8, [ m=1,=8,| m=1, =8,
=32773 =32773 =32773 | =32773 =32773

Photometricinterpretation | 262 SHORT 1 none mP mP m=2 m=3 m=5
SamplesPerPixel 277 SHORT 1 1 not used not used m=3 not used m=4
ColorMap 320 SHORT c none not used not used | not used m not used
InkSdt 332 SHORT 1 1 not used not used | not used | not.used d=1
NumBerOfinks 334 SHORT 1 4 not used not used | not used(]yhot usgd d=4
DotRfinge 336 | BYTE/ SHORT 2 0,255 not used notused | notused | notusgd | d=0,255
a ount is the value of SamplesPerPixel.
b =whitelsZero, 1 = BlacklsZero.
¢ 3 48 if BitsPerSample is 4; = 768 if BitsPerSample is 8.
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Annex A
(informative)

Background of conformity levels

A.1 Background of the P1 (Profile 1) conformity level TIFF/IT-P1

The P1 conf
means of image-data interchange among prepress, DTP and information-processing environments:

TIFF/IT-P1 for each of the data types (CT, LW, HC, MP, BP, BL, and FP) is specified as a constrained
of fields and
interchange
Adobe Photdg

Various form

a)

d)

The primary

TIFF/IT
informat
TIFF/IT
constrai

TIFF/ITA
structurg

They do
and/or v

TIFF/TA
informat
TIFF/TA
constrai

TIFF/IT-
informat
file repre

CMYKo

brmity level of TIFF/IT (TIFF/IT-P1) was developed in order to support a simplified and \re

field values. In many instances, TIFF/IT-P1 restricts the fields such that a_ simple and re
s enabled between systems. For example, a TIFF/IT-CT/P1 file can be easily/written or re
Shop?).

ats of P1 profiles have the following aims.

CT/P1 is intended to support a common image-data exchangeformat among prepress, DT}
on processing fields and is compatible with TIFF 60 “Section 16: CMYK Image
CT/P1 file represents a colour continuous-tone imagexby a specific data structure
ned profile of a TIFF/IT-CT file.

| W/P1, TIFF/IT-HC/P1, and TIFF/IT-BL/P1 formats- are intended to represent a specific

not correspond to any representations insthe TIFF 6.0 specification in that they all use
blues that are not specified within TIFF 6.0

MP/P1 is intended to support a common image-data exchange format among prepress, DT}
on processing fields and is -compatible with TIFF 6.0 Section 4: Grayscale image
MP/P1 file represents a monaochrome continuous-tone image by a specific data structure
ned profile of a TIFF/IT-MP file.

BP/P1 is intended to support a common image-data exchange format among prepress, DT}
on processing fields-and is compatible with TIFF 6.0 Section 3: Bilevel Images. A TIFF/IT-E
constraints of TIFF/IT-P1 on the more general form of TIFF/IT are as follows:

nly (when.appropriate);

pixel intefrleaved only (when appropriate);

sents a binary indage by a specific data structure as a constrained profile of a TIFF/IT-BP filg.

iable

rofile
liable
bd by

P and
s. A
as a

data

of line-art (LW) images, colour high-resolution ¢ontinuous-tone (HC) images, and binary lifpe-art
(BL) images as constrained profiles of TIFF/IT-LW, THFF/IT-HC, and TIFF/IT-BL formats, respec

ively.
fields

P and
s. A
as a

P and
P/P1

single choice of image orientation;

single choice of dot range;

additional TIFF/IT fields optional unless they are essential to the representation of the image data type;

compression methods are restricted.

1) PhotoShop is the trade name of a product supplied by Adobe Systems, Incorporated. This information is given for the
convenience of users of this International Standard and does not constitute an endorsement by ISO of the product named.
Equivalent products may be used if they can be shown to lead to the same results.
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Other constraints are specified within each file type.

In the case when the full TIFF/IT conformity level must be used, users and vendors must pay close attention
to the data and file structure for data exchange between systems. For example, it seems that processing of
some orientations or interleaving of raster image-data files require a complex system or application
architecture.

A.2

Background of the P2 (Profile 2) conformity level TIFF/IT-P2

The P2 conformity level of TIFF/IT (TIFF/IT-P2) was designed to extend TIFF/IT-P1 by adding support for new
featufes including compression methods, spot colours, a Targer LW colour palette and the SD file

TIFF{IT-P2 for each of the data types (CT, LW, HC, MP, BP, SD and FP) is specified as @ 'const
of fieJds and field values. In many instances, TIFF/IT-P2 restricts the fields such that-a.simple
interghange is enabled between systems. A TIFF/IT-P2 conformance level for BL was'not defined

new

The

capabilities were added to the existing baseline TIFF/IT-BL.

primary constraints of TIFF/IT-P2 on the more general form of TIFF/IT are.as follows:
CMYK spot colours only (when appropriate);

gingle choice of image orientation;

gingle choice of dot range;

¢ompression methods are restricted;

additional TIFF/IT fields optional unless they ate-essential to the representation of the image

Othef constraints are specified within each file type.

In thg case where the full TIFF/IT confarmity level must be used, users and vendors must pay cl
to the data and file structure for data‘exchange between systems. For example, it seems that processing of
somg orientations or interleaving~of raster image data files require a complex system o
archifecture.

ormat.
rained profile

and reliable
, because no

data type.

pse attention

r application

© 1SO 2004 - All rights reserved

51


https://standardsiso.com/api/?name=bfcce819a160002d2b9c18e3e2a98247

ISO 12639:2004(E)

Annex B

(informative)

Identification and determination procedures for TIFF/IT file type

B.1 Procedure for determination of TIFF/IT file type

The following
compressed

if SubfileType i
if Compre

if Phd

i
i
i

if Phg

if Phg
i
i
i
if Phg
i
i
if Compre
If Phg
If Phg
if Compre
if Phg
i
if Phg
i
if Phg
i
if Phg
i
if Phg
i
if Compre
if Phg
i
i
i

5 = 1 or is non-existent then
sion = 1 or 32895 then
tometriclnterpretation = 5 then
PlanarConfiguration = 1 then
PlanarConfiguration = 32768 then
PlanarConfiguration = 2 then
if BitsPerSample > 1 then
if BitsPerSample = 1 then

tometricInterpretation = 2 then
if PlanarConfiguration = 1 then
if PlanarConfiguration = 32768 then
if PlanarConfiguration = 2 then
tometricInterpretation = 8 then
PlanarConfiguration = 1 then
PlanarConfiguration = 32768 then
PlanarConfiguration = 2 then
tometriclnterpretation = 0 or 1 then
BitsPerSample = 1 then
BitsPerSample > 1 then

sion = 4 then
tometriclnterpretation = 0 or 1 then
tometriclnterpretation = 5 then
sion = 7 then
tometricInterpretation = 5 then
PlanarConfiguration = 1 then
tometricInterpretation = 2 then
PlanarConfiguration = 1 then
tometricInterpretation = 6 then
PlanarConfiguration = 1.then
tometricInterpretation =-8then
PlanarConfiguration.=* then
tometricInterpretation™= 0 or 1 then
BitsPerSample >1"then

sion = 8 then
tometriclnterpretation = 5 then
PlanarConfiguration = 1 then
PlanarConfiguration = 32768 then
PlanarConfiguration = 2 then

If BitsPerSample > 1 then

logic can be used to determine the file type of a valid TIFF/IT file: “FCD” and “JCD” mean
data” and “JPEG compressed data”, respectively.

type is CT with pixel interleaving
type is CT with line interleaving

type is CT with colour interleaving
type is SD with no compression

type is CT for RGB with pixel interleaving
type is CT for RGBwith line interleaving
type is CT for RGB with colour interleaving
type is CT for LAB with pixel interleaving
type is €T\for LAB with line interleaving
type is CT for LAB with colour interleaving

type’is BP
type is MP

type is BP with CCITT G4 compression

type is SD with CCITT G4 compression

type is CT with JCD and pixel interleaving

type is CT for RGB with JCD and pixel interleaving
type is CT for YCbCr with JCD and pixel interleaving
type is CT for LAB with JCD and pixel interleaving
type is MP with JCD

type is CT with FCD and pixel interleaving

type is CT with FCD and line interleaving

type is CT with FCD and colour interleaving

If BitsPerSample = 1 then

if PhotometricInterpretation = 2 then

if PlanarConfiguration = 1 then
if PlanarConfiguration = 32768 then
if PlanarConfiguration = 2 then

if PhotometricInterpretation = 8 then
if PlanarConfiguration = 1 then
if PlanarConfiguration = 32768 then
if PlanarConfiguration = 2 then
if Photometriclnterpretation = 0 or 1 then
if BitsPerSample = 1 then
if BitsPerSample > 1 then
if Compression = 32896 then
if Compression = 32897 then
if Compression = 32898 then

if bit3 of N

52

ewSubfileType = 1 then

type is SD with FCD

type is CT for RGB with FCD and pixel interleaving
type is CT for RGB with FCD and line interleaving
type is CT for RGB with FCD and colour interleaving

type is CT for LAB with FCD and pixel interleaving
type is CT for LAB with FCD and line interleaving
type is CT for LAB with FCD and colour interleaving

type is BP with FCD
type is MP with FCD
type is LW
type is HC
type is BL
type is FP

Flate
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B.2 Procedure for identifying the component image files of a final page

The component images' ImageDescription fields in their IFDs in the FP file contain the names of the
component image files at the time the final page was created. The ImageDescription field in each component
image file should also contain this name, but might not in certain cases (see 7.10.2.3). Files may be renamed,
however, after the final page is created. In particular, renaming may be done automatically when files are
exchanged between operating systems with differing file naming rules.

The Inter-Company File Exchange Network (IFEN) specification defines files which may, in some cases,
partially comply with this International Standard. A reader application could be designed to process both
TIFF/IT and IFEN final pages. In IFEN, however, file names are not explicitly coded within the files. All files of

an IR

The fpllowing algorithm can be used to locate the component files of a final page, given the FP filg:

If the

file’'s hame includes the IFEN FP file extension.

ENfimat-page; inctudingtheFPfite; ave thesamebasefite Tamewithr=athree=charac
specifying the file type (.ICT for IFEN CT, .ILW for IFEN LW, .IHC for IFEN HC, and .IFP for IFEN

FileName = component image's ImageDescription field from its IFD in the/sPile, if presé
if ImageDescription exists but the file “FileName” does not exist it is possibly renamed o

ler extension
FP).

pnt
IFEN

search all TIFF/IT files for a file of the correct type with ImageDescription = FilgName

if file not found, or no ImageDescription in IFD it is possibly IFEN
FileName = FP base file name with IFEN extension (".ICT", ".ILW', ".IHC")
if the file "FileName" does not exist
error, or allow manual file name spécification

reader application supports IFEN files, it may be morg;efficient to test for IFEN file naming

first if the FP

© IS0
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Annex C
(informative)

Relationship between image types on a colour page

A page generally consists of CT and LW areas. The CT areas are typically scanned images or ¢
gradations (“vignettes”, “degrades”) and the LW areas are typically text, rules, logotypes, etc.

The LW datg need to be at a high resolution (typically more than 35 pixels/mm) to avoid the appearan
jagged edges$ where there is high colour contrast, e.g. black letters on white paper. The CT data typically,
less colour dontrast between adjacent pixels because of the sampling techniques used in scanning in
and the resgonse of the eye. Hence the spatial resolution, and with it the volume of data, can be red

typically, fe
onCT and L

Typically, both CT and LW pixels are square, the ratio between their linear resolutions-is a small integer
they are positioned such that the LW grid appears to subdivide the CT grid, eachhaving edges coinciden

the axes of t

LW data are
CT on the p
(0% in all s
any underlyi
“Transparent
effect of mak

The above d
is true within
curved edge
provides a m

The HC file

colour speciffed by a full CMYK or othet colour value, instead of a palette reference. By this means, the

on the numi
higher-resoll
may have th
The HC file

the line-art d
file size owi
255 colours i

r than 25 pixels/mm are used. Each processing and output system will have its own restri
resolutions, and the relationship between them.

e imaging area.

considered to take precedence over CT data, as if layered-over it. The combination of LW
ge is achieved by using two special colours in the LW palette: “white” and “transparent”.
parations) is conceptually a solid colour like any otheruin)the LW palette, and thus “knock
ng CT data, in this case ensuring that no ink is printed and the bare substrate (paper) is
" is a special indication that may apply to any or alkseparations of the palette colour. It hg
ing the LW transparent in that separation, allowing:the underlying CT to show through.

Bscription of resolution suggests that the CT resolution is lower than the LW resolution. Whil
the image, it is not always true of the édges of CT features. Where a shape has a slopi
it may be necessary or desirable to ‘cutinto” the CT pixels at LW resolution. The HC data f
ethod for doing this.

s at the same resolution as<the LW file, and is also run-length encoded, but each run h

er of palette colours is removed. Another way of looking at the HC data is to consider it
tion continuous-tone_(CT) file in which each pixel is accompanied by a repeat count. The H
b same concept of\ttransparency” as the LW file, but uses colour byte values of 0 to indic
s considered as-lying between the LW and CT files in the imaging model. It is possible to
ata in the HCAfile’and omit the LW file if this is desired. However, this may lead to an increa
ng to the léss* compact encoding (6 bytes per run instead of 2 or 4). If there are fewer
h the ling-art, the LW format will produce a smaller file.

olour

ce of
have
ages

iced;

tions

, and
t with

and
W hite
5 out”
seen.
s the

e this
hg or
brmat

BS its
limit
as a
C file
ate it.
carry
se in
than
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Annex D
(informative)

Alphabetical list of TIFF/IT field names

An alphabetical list of TIFF/IT field names with short descriptions is shown in Table D.1.

Table-DA— Atohabeticallist o£ TIEFAT field

Field name Tag Type of parameter Description Subclause
No.

Artist 315 | Job Identification optional - name of person who created image, may also 7.2.2
be used for comments on the image

BackgroundColorindicator 34024 | Colour Specification BP and BL only - indicates if background colour |or 7.2.9
transparency is specified

BackgroundColorValue 34026 | Colour Specification BP and BL only - specifies_background colour 7.284

BitsPerExtendedRunLength 34021 | Data Format LW only - specifies number of bits describing long run 7.2.6
length encoding

BitsPerRunLength 34020 | Data Format LW only - specifiesynumber of bits describing short run 7.2.6
length encoding

BitsPgrSample 258 | Data Format specifies, the.'number of bits for each sample - see 7.2.6
specific file types

CMYHKEquivalent 34032 | Colour Specification optienal”- specifies CMYK equivalent value for specffic| 7.2.8.3.4
separations

ColorLCharacterization 34029 [ Colour Specification optional - specifies ASCII table or other reference|to| 7.2.8.4
characterize colours per ISO 12641 and ISO 12642

ColorBequence 34017 | Colour Specification optional - specifies sequence of colours if other than| 7.2.8.3.2
CMYK

Color[rable 34022 | Colour,Speécification LW only - specifies colour value in a colour pallet tabl¢ 7.2.8.4

Compression 259 | Data Format indicates if data compression is used and the method|of 7.2.6
compression

Copyright 33432 | Job Identification optional - copyright statement relating to image 7.2.2

DateTime 306~ | System Identification | optional - date and time of image creation 7.2.3

DocumentName 269 | Job Identification optional - document name of the scanned image 7.2.2

DotR@nge 336 | Colour Specification | default - specifies 0 % and 100 % dot values 7284

HCUgage 34030 [ Data Format HC only - indicates the type of information contained 7.2.6
within the HC file

HostGomputer 316 | System Identification | optional - computer or system used to create image 7.2.3

ICCPYfofile 34675 | Colour Specification optional - indicates the relationship between TIFF[IT| 7.2.8.4
image data and PCS

Imag pColorindicator 34023 | Colour Qpprifirnfinn Y | 7.2.9
colour or transparency(BP and BL only) is specified

ImageColorValue 34025 [ Colour Specification MP, BP, and BL only - specifies image (foreground) 7.2.8.4
colour

ImageDescription 270 | Job Identification optional - description of subject of image 7.2.2

ImagelLength 257 |Image Size and image length in pixels, the number of rows of pixels in 7.24

Orientation image
ImageWidth 256 |Image Size and image width in pixels, the number of pixels per row in 7.2.4
Orientation image

InkNames 333 | Colour Specification optional - specifies ink names 7.2.8.3.3

InkSet 332 | Colour Specification optional - specifies“CMYK” or other ink set and colour 7.2.8.3.2
sequence

IT8Header 34018 | System Identification | optional (obsolete) 7.2.3
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Table D.1 — (continued)

Field name Tag Type of parameter Description Subclause
No.

Make 271 | System Identification | optional - specifies the manufacturer name or source of 7.2.3
scanner

Model 272 | System Identification | optional - specifies model name and number of scanner 7.2.3

NewSubfileType 254 | Data Format default, except in FP - specifies the type of data in 7.2.6
subfile(s), replaces older field “SubfileType” in most
cases

NumberOfinks 334 | Colour Specification optional - specifies the number of inks used 7.2.8.3.2

Orientation 274 [tmage Size and defaut=specifies the difection of scanning refative to 7.2.4

Orientation image orientation

PageName 285 | Job Identification optional - page name of scanned image 7.2.2

Photometricint¢rpretation 262 | Colour Specification colour space type of image data (i.e. separations, 7.2)8.1
WhitelsZero, BlacklsZero, etc.) specific to file typé

PixellntensityRange 34027 | Colour Specification MP only - specifies data values for 0 % and 100 % pixel 7.2|18.4
intensity

PlanarConfigurption 284 |Data Format specifies how the colour components of each pixel are 7.2.6
interleaved (Pixel or Colour or Line interleaving)

PrimaryChromaticities 319 | Colour Specification | optional - may be used to specify(the chromaticities of a G.p.3
CT RGB image

RasterPadding 34019 | Data Format default - specifies the type ofraster padding used, if any 7.2

ReferenceBlackWhite 532 | Colour Specification optional - may be used\to specify the relationship R4
between RGB-bla¢k-white-reference and encoded RGB
data values

ResolutionUnit 296 |Image Resolution default - speéifies inch or centimetre as resolution unit 7.25

RowsPerStrip 278 | File Format specifies;the number of rows for each strip of image 7.2.7

SamplesPerPixel 277 | Data Format specifies the number of samples which define a pixel 7.2.6

Site 34016 | System Identification | &ptional - the site or location where the image was 7.2.3
created

Software 305 | System Identification~ | optional - name of application that created image 7.2.3

StripByteCounts 279 | File Format specifies the number of bytes in each strip of the image 727

StripOffsets 273 | File Format pointer to the image (to each strip of the image) 727

TransferFunctign 301 | Cololr Specification optional - may be used to specify the transfer function to G.p.3
be used with a CT image defined in RGB

Transparencylrdicator 34028(|.€olour Specification HC only - specifies if transparency is used in HC file 7.2|18.4

Traplndicator 34037 | Trap Indicator optional - indicates whether trapping has been applied to 7.2.6
file.

WhitePoint 318 | Colour Specification | optional - may be used to define the chromaticity of the G.p.3
white point of a CT image defined in RGB

XPosition 286 |Final Page FP only - specifies X offset on page from origin in 724
component image IFDs in FP file

XResolution 282 |Image Resolution specifies the number of pixels per resolution unit in the 7.2.5
width direction

YPosition 287 | Final Page FP only - specifies Y offset on page from origin in 724
component image IFDs in FP file

YResolution 283 |Image Resolution specifies the number of pixels per resolution unit in the 725
length direction
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Annex E
(normative)

Incorporating JPEG compressed data into TIFF/IT

E.1 Incorporating JPEG compressed data into TIFF/IT

This pnnex defines JPEG compressed data that may be included in TIFF/IT-CT and TIFF/IT:MP images or
files. [The images described in this annex belong to TIFF/IT-CT or TIFF/IT-MP image types.

JPEG compression may be used in TIFF/IT-CT, TIFF/IT-MP, TIFF/IT-CT/P2 and TIFFAT=MP/P2.

JPEG compression shall not be used in TIFF/IT-P1.

Unlegs other specifications are indicated in this annex, the compliant file, reader and writer for TIFF/IT-CT or
TIFF{IT-MP with JPEG compressed data shall accept the conforming level for TIFF/IT-CT or| TIFF/IT-MP,
respgctively.

In specifications of TIFF/IT-CT and TIFF/IT-MP for the JPEG ‘compressed data, classificatioh marks and
valugs of TIFF/IT fields basically conform to those of TIFF/IT-CT-or TIFF/IT-MP images or files (see Tables 4
and 11).

NOTH Addition information can be found in Adobe Photeshop TIFF Technical Notes!?!

E.2 |Requirement for incorporating JPEG compressed data into TIFF/IT-CT or
TIFR/IT-MP

E.2.1 General

The [JPEG compressed data-in this annex are based on JPEG baseline process @escribed in
ISO/IEC 10918-1:1994. The-JPEG baseline process is a DCT-based (Discrete Cosine Trangform-based)
algor|thm that compresses-images having 8 bits per component. The JPEG baseline algorithm cannot be
utilized for loss-less compression.

A TIFF/IT-CT or_TFF/IT-MP image or file with JPEG baseline compressed data shall have a Compression
field yith the value of 7.

259 Compression SHORT =7

NOTE = FF file with a

Compression tag value of 6.

In TIFF/IT files with the JPEG compressed data, the TIFF/IT tag fields which are related to the JPEG
compressed data strip are StripOffsets and StripByteCounts (see 7.1.6). The compressed data stored in the
file shall have the same colour space defined by the Photometricinterpretation field (see E.2.3). Other tag
fields are not related to the compressed strip format. However, for easy exchange of the JPEG files, usage in
TIFF/IT JPEG compressed files is restricted as follows.

— The TIFF/IT JPEG compression procedure may be applied to TIFF/IT-CT and TIFF/IT-MP images. The
TIFF/IT JPEG compression procedure shall not be applied to TIFF/IT images with Flate compressed data
as described in Annex F. TIFF/IT JPEG data shall not be applied to other TIFF/IT image types such as
TIFF/IT-LW, -HC, -SD, -BP and -BL.
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— Strip data in TIFF/IT images with JPEG compressed data shall be in accordance with the JPEG baseline

specified in ISO/IEC 10918-1:1994, Annex B. That is, only 8-bit precision data are accepted.

The

abbreviated format for compressed image data and the abbreviated format for table-specification data in

the three compressed data formats shall not be applied to TIFF/IT files.

— Strip data in TIFF/IT images with JPEG compressed data shall be in the form of one strip that is

represented as a whole JPEG interchange format, including Huffman tables and quantization tables.

— In the case of images with multiple colour components, only pixel interleaving is accepted for the Tl
JPEG images.

FFIT

E.2.2 Strip format for TIFF/IT JPEG images

The compregsed-data stream format in this annex shall be in accordance with the interchange format fi

baseline sequential DCT mode in ISO/IEC 10918-1:1994, Annex B, under the restrictions specified’in E.2.

Additionally, usable markers are restricted as follows.
— Writers $hall use and readers shall read and properly process the markers SOlI/SOF0, SOS, and EC

— Writers nay use and readers shall read and properly process the markers)DRI, DHT, DQT, and
(n = 0 thfough 7).

— Writers fnay use and readers shall read and skip the markers COMAPP# (n = 0 through 15).

— Writers @nd readers shall not use markers of SOFx (n = 1 throtigh 15), JPG, DNL, DHP, EXP, JPGn,
and RE$.

E.2.3 Colour space conversion in JPEG compression process

In the case df TIFF/IT-CT with JPEG compressed data, some colour space conversion may be applied b
the JPEG cgmpression process (and the reverse:conversion may be applied after the JPEG decompre
process). The Photometriclnterpretation field must match the colour space of the compressed data.

br the
1.

RSTn

TEM

efore
ssion
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Annex F
(normative)

Incorporating Flate compressed data into TIFF/IT

Incorporating Flate compressed data into TIFF/IT

This
desc
type
used

Unleg
TIFF
TIFF

In spj
basid

annex defines Flate compressed data that may be included in TIFF/IT images or files:
ibed in this annex belong to the TIFF/IT image types TIFF/IT-CT, -MP, -BP, -SD and~:FP.
ith Flate compressed data has TIFF/IT- or TIFF/IT-P2-conforming level. Flate compressior
in TIFF/IT-P1.

s other specifications are indicated in this annex, the compliant file, reader and writer for
IT image with Flate compressed data shall accept the respective conferming level for
IT image or file.

ecifications of TIFF/IT for the Flate compressed data, classification)ymarks and values of ]
ally conform to those of TIFF/IT images or files.

The images
Each image
shall not be

each type of
pach type of

[IFF/IT fields

compressed

950 and the

F.2 |Requirement for incorporating Flate compressed data into TIFF/IT

F.2.1 General

Flate|compressed data may be incorporated into-each of the TIFF/IT images or files. The Flate

methpd is a general-purpose loss-less compressed method and uses a combination of the LZ77 algorithm and
Huffman coding. For use in TIFF/IT, this annex uses the deflate data format defined in RFC 1

deflaje data stream format defined in REC:1951.

NOTE Additional information can be found in Adobe. Photoshop TIFF Technical Notes!2l.

F.2.2 Format for Flate compressed data strip

When Flate compressed.data are used in TIFF/IT images or files, the value of the Compression

be 8.
259

NOTH
This

The Flate compressed data may be included in TIFF/IT-CT, -MP, -BP, -SD and -FP files.

Compression SHORT =8
1 The“popular open-source library libtiff (http://www.libtiff.org/) has used the value 32946 to

aluglis(best considered as obsolete. It is recommended that TIFF reader software support the values

and ttrat TIFF writing software use only the value of 8.

ag field shall

ndicate Flate.
f 8 and 32946

In TIFF/IT files with the Flate compressed data, TIFF/IT tag fields that are related to the Flate compressed
data strip are StripOffsets and StripByteCounts. Other tag fields are not related to the descriptions of
compressed strip format, and they specify information related to the original (or uncompressed) TIFF/IT file
format or image types to be reconstructed from the compressed image.

A strip for the Flate compressed data in this annex shall be in accordance with RFC 1950 (ZLIB Compressed

Data

© IS0

Format Specification) with the following restrictions.

The FDICT bit in FLG byte shall always be 0 and there shall not be a DICTID field.
TIFF/IT images or files may use the values 1, 2, 3 or 8 for the CM field in the CMF byte.
TIFF/IT-P2 conforming files shall use the value of 8 for the CM field in the CMF byte.
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