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Foreword

ISO (the International Organization for Standardization) 183" worldwi

He 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 commpittee has been

established has the right to be represented on‘that committee. Interna

1onal

organizations, governmental and non-governmental, in liaison with ISO, also take

part in the work. ISO collaborates closely with the International Elec
Commission (IEC) on all matters ofi¢lectrotechnical standardization.

Draft International Standards adopted by the technical committees are
the member bodies for voting. Publication as an International Standa
approval by at least 75 %.0f the member bodies casting a vote.

International Standard ISO 12639 was prepared by Technical Commi
TC 130, Graphig technology.

Annexes-A-to I of this International Standard are for information only|.

rotechnical

circulated to
rd requires

itee ISO/
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yal

exchange) of ISC

Standard IT8.8-1

image file format

The technical co
various types of
electronic, digita

This Internationall Standard was prepared by Working Group 2 (Prepress data
/TC 130, Graphic technology, and is based on American National
D93, Graphic technology — Prepress digital data exchange — Tag

for image technology (TIFF/IT).

tent of this International Standard enables the interchange of
asterised colour and monochrome image data files among
systems used in prepress image processing, graphic arts design

and related document creation and production operations. This International

Standard is inten
thus is applicablé
though not limite

The image data t
specified in ISO
Data, Colour Lin

ANSI IT8.8-1993.

This Internationa
specify a second,
each image data

Picture), and BP
files for CMYK

respectively. Th
(Line Art) and B
designed to be ed
options and seleg

led for use as a media-independent means for such interchange,
to facilitate interchange through a variety of mechanisms such as,
d to, network, magnetic and optical media.

pes supported by this International Standard include those
10755:1992, ISO 10756:1993, ISO 10759:1993 (Colour Picture
e Art Data, and Monochrome Image Data) and alsg specified in

| Standard, though based on ANSI IT8.8:1993, goes further to
more constrained, level of conformity-ealled Profile 1 (P1) for
ype. The P1 formats for CT (Coldur Picture), MP (Monochrome
Binary Picture) files are compatible with the popular TIFF 6.0
Separated) Images, Monochrome Images and Bilevel Images

e P1 formats for HC (High)Resolution Continuous Tone), LW

. (Binary Line Art), though not compatible with TIFF 6.0, are
sier to implement-within desktop systems by limiting the range of
tions. These Profile 1 formats allow for a broader usage of this

International Stapdard by allowing conformance to a simplified, restricted subset of

functionality sup
prepress, graphid|
industries.

In support of bac

pborted bysmany popular application software systems used in the
arts dociment processing and computer graphics and imaging

kward compatibility, the IT8Header field provides the ability to

include, in TIFF/IT, unmodified headers (appended by an ASCII "null" at the end of
the character string) from ISO 10755, ISO 10756 and ISO 10759. This may be
particularly useful if a file is being transported from one ISO 10755, ISO 10756, or
ISO 10759 environment to another via TIFF/IT. TIFF/T readers are not required to

interpret and use

v

the contents of the IT8Header field.
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Graphic technology — Prepress digital data exchange — Tag im

format for image technology (TIFF/IT)

1 Scop( data exchange — Maonochrome image data
tape.

This Interpational Standard specifies a media-independent

means for| prepress electronic data exchange. This
Internatiopal Standard defines image file formats for
encoding folour continuous tone picture images, colour
line art injages, high resolution continuous tone images,
monochrgme continuous tone picture images, binary
picture images, and binary line art images.

2 Normative references

The folloywing normative documents contain provisions
which, thyough reference in this text, constitute provisions
of this International Standard. For dated references,
subsequemt amendments to, or revisions.of, any of these
publicatigns do not apply. However, pafties to agreements
based on this International Standard/are encouraged to
investigatp the possibility of applying the most recent
editions of the normative doguments indicated below. For
undated r¢ferences, the latest edition of the normative
document referred te-applies. Members of ISO and IEC
maintain fegisters-of Currently valid International

coded character set for information interchange.

ISO 3166:1993, Codes for the representation of names of
countries.

ISO 10755:1992, Graphic technology — Prepress digital
data exchange — Colour picture data on magnetic tape.

ISO 10756:1994, Graphic technology — Prepress digital
data exchange — Colour line art data on magnetic tape.

ISO 10759:1994, Graphic technology — Prepress digital

1) To be published.

bn magnetic

ISO 126414997, Graphic technology — Pr,
data exchange — Colour targets for input s
calibration.

ppress digital
tanner

ISO 12642:1996, Graphic technology — Pr
data exchange — Input data for characteriz
colour process printing.

epress digital
ntion of 4 -

ANSI CGATS.15:___", Graphic technolog
digital data exchange — Three-component
definitions.

y — Prepress
tolor data

TIFF, Revision 6.0 Final: Aldus Corporatio
Systems Incorporated), June 3, 1992.

h (now Adobe

3 Definitions

For the purposes of this International Stand3
following definitions apply.

ird, the

3.1 big-endian (byte-ordering): Method f
sequence of the bytes within a SHORT or I

br arranging the
IONG from the
as the byte

address increases.

3.2 little-endian (byte-ordering): Method for arranging
the sequence of the bytes within a SHORT or LONG from
the least significant to the most significant byte, as the byte
address increases.

3.3 offset: Address within a TIFF/IT file, relative to byte
zero of the file.

3.4 offset value: SHORT or LONG value within a
TIFF/T file, containing the offset of a data element.
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3.5 pixel: A picture element, 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 inch).

3.6 printing tone value; printing dot value (of a data

set): Number, re

corded 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 1 This corresponds to the tone value of a half tone fllm

The light end of th

values approaching

D

end of the scale (slladows) will have values approaching 100% (or

often in computer

3.7 reader: An
accepts a file as
on that file that,

iles, 255).

hpplication, system or subsystem that
s input and performs a level of processing
t the minimum, accepts or rejects the file

based on predetermined criteria and, if accepted, passes the

file to the next s

ge of processing.

3.8 run length ¢ncoding: Data encoding method in which

a sequence of da

a items, which may include many adjacent

repetitions of thg same value, is represented by a sequence

of ordered pairs,
count.

each consisting of a value and a repeat

NOTE 2 Run lenTh encoding may result in data compression.

3.9 separations|

Individual planes of data that correspond

to each of the sirjgle colours to be used in the rendering
process. For "prpcess" colours these are cyan (C), magenta

M), yellow (Y),

and black (K). Additional separations-are

often required for spot or speciality colours or for
imagewise finisHing treatments such as varnish,

3.10 string: Serjal sequence of characters, bytes, integers,

etc.

3.11 TIFF/T field, TIFF field:-X one-dimensional array

of values (thoug
associated count

NOTE 3 An array|
and a Field type.

most are a.Single-entry array) having an

is-identified by a Field name, a Tag number,

0% (or often in computer flles O) and the dark

© ISO

3.14 trapping: Technique for modifying colour
separations to account for dimensional variations in the
printing process by overprinting in selected colours at the
boundaries between colours which might inadvertently be
left uncoloured by normal errors in printing press
registration.

3.15 word-aligned: Sequence of bytes beginning at an
even offset.

3.16 writer: An application, system or subsystem that

prepares the file for output.

4 Notations, symbols, abbreviations and field
types

4.1 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 vglue.
Literal strings:are denoted in this International Starjdard by
enclosing them in single quotation marks. In the
descriptions of file parameters, field names from I§O
10755,"SO 10756, and ISO 10759 are enclosed in
brackets.

Preferred values in TIFF/IT fields are preceded by |'=" and
enclosed in parentheses, for example "(=5)". Prefefred
values are those values which are required to be ac¢epted
and recognized by a compliant application or reader. A
compliant application or writer may write values ¢ther
than preferred values but the reader is not required fto
accept or recognize the value. It is left to the discrgtion 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 which are required to be wijitten by
a compliant application or writer and are required tp be
accepted and recognized by a compliant application or
reader.

3.12 TIFF/IT tag: A unique numeric identifier for each
entry in the TIFF/IT file.

3.13 transparent colour: Attribute that signifies that the
underlying image (if any) shows through.

NOTE 4 Aclearr

un is where no colour is present and the

underlying image (if any) shows through. The colour "white"

signifies that no underlying image should show through, only the
underlying substrate (paper). The "transparent" attribute may be
applied to any or all separations of a pixel run or a palette colour
in a LW, HC, BL or BP file.

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 may not be
valid for the particular TIFF/IT file type. In all such cases,
a mandatory field value or values is specified.

NOTE 5 When an entry is made in a "default value" column it
might reference a TIFF 6.0 default value that may not be a valid
value for the particular TIFF/T file type. This is usually
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indicated by entry of a mandatory field value or values in the
tables.

Classification marks used in clause 7 are defined as

follows:

m Mandatory (Absolute Requirement) field
The writer is required to include mandatory fields.
The reader is required to read and process the field.
The reader is allowed to reject those files where
mandatory fields are omitted.

opt, o Optional field

ISO 12639:1998(E)

P1 Profile 1

TIFF Tag Image File Format , Version 6.0, Aldus
Corporation.

TIFF/IT  TIFF for image technology

NOTE 6 For character strings, it is recommended that only
character values 32-126 be used and to assume letters A-Z and a-z
have the same significance respectively.

4.3 Fieid types

Th¢ writer may include or omit optional fields. The
reafler is not required to read or process optional
fields.

d Default field
Th¢ writer may include or omit default fields. The
reafler shall assume the default value for the field if
thelfield is omitted. The reader is required to read
and process the field when it contains any required
or preferred values.

These clagsifications may vary by file type, and are
discussed|further in clause 7.

Image Filp Directory (IFD) entries are identified by a field
name of dne or more words, written with initial capital
letters, and no internal spaces (e.g. "PageName").

4.2 Symbols and abbreviations

The folloywing symbols and abbreviations are u§ed within
this Interrjational Standard with the meanings‘indicated:

BL binary line art (or run length ‘encoded bitmap)
image or file

BP binary picture (or®yte-packed bitmap) image or
file

CEPS Colour Electronic Prepress System

CT colour continuous tone picture image or file

The field types used in this International-Stqndard are as
follows:

ASCII: A field type cengSisting of a byte containing a
graphic character code from ISO 646. The
last character in an ASCII string shall be a
"null! (Character 0/0).

BYTE: A field type consisting of an §-bit unsigned
binary integer.
LONG; - A field type consisting of a 32-bit unsigned

binary integer.

RATIONAL: A field type consisting of twq LONGs, the
first representing the numeratpor of a fraction
and the second its denominator.

SHORT: A field type consisting of a 1¢-bit unsigned

binary integer.

5 Conformance

This International Standard has two levels of conformance:
TIFF/IT (also referred to as full TIFF/IT) cqnformance and
TIFF/IT-P1 conformance. Both conformande levels are
intended to support a media-independent m¢ans for the
exchange of various images used in the prepress, printing,
graphic arts, and information processing fields. TIFF/IT-
P1 conformance provides a minimized set of options to
permit simpler implementation and compat(x)ility, where

DDES Digital Data Exchange Specification

DTP Desktop Publishing

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

possible (for CT, BP, and MP files), with commonly
available TIFF 6.0 readers and writers. TIFF/IT-P1 is
intended for use where the full set of TIFF/IT options is not
required.

Only TIFF/IT fields defined in this International Standard
need to be written, recognized and interpreted by
conforming implementations. TIFF fields that are
unclassified or not referred to in this International Standard
are not required to be supported for an implementation to
conform to this International Standard. If an unsupported
field is read, processing of that field is at the discretion of
the reader. The reader shall follow the strategy described
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in TIFF and attempt to process the file while ignoring
unsupported fields. (See annex I.)

This International Standard specifies conforming TIFF/IT
and/or TIFF/IT-P1 files for specific image data types. Files
for each specific image data type that conform to the
requirements of this International Standard shall be
considered conforming TIFF/IT and/or TIFF/IT-P1 files for

the specific image data type. Readers that accept and
process these files shall be considered conforming TIFF/IT
or TIFF/IT-P1 readers for the specific image data types.

Writers that gene
considered confq
the specific imag
International Sta
International Sta

5.1 Image file

TIFF/T provide
of a wide range

identification of
follows (see ann

TIFFAT-CT co
TIFF/AT-LW co
TIFF/IT-HC hi
TIFF/IT-MP m

daj
TIFF/IT-BP bi
TIFF/IT-BL  bir

5.2 TIFFAT ¢

For conformancg
file types do not
type described i
implemented. Fi
conforming for ¢
identified image

Conformance wi
requirements for
7. Conformance

rming TIFF/IT or TIFF/IT-P1 writers for
e data types. Where requirements of this
hdard and TIFF 6.0 are in conflict, this
hdard shall take precedence.

type identification

5 the ability to represent the data structure
f printing and graphic arts images. The
the individual image file types is as

ex E):

our continuous tone picture image data
our line art image data

th resolution continuous tone image data
nochrome continuous tone picture image
fa

hary picture image data

pary line art image data

onformance

to this International Standard; all image
have to be implemented. Each image file
clause 7 may be individually

es, readers or writersumay be identified as
ither all image file.fypes or specifically
file types.

th TIFE/IT\vequires implementation of the
all image file types as described in clause

requires identifid

© ISO

clause 7. Conformance with a specific image file type or
types requires identification of the specific image file type
using the identification defined in 5.1 with the designation
"/P1" appended (e.g. TIFF/IT-CT/P1).

5.4 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

z WTIter, - readdf,
TIFF/IT-LW file).

6 Image data type description

6.1 Colour continuous tone picture image (CT)
data

A colour continuoustone’picture image (CT) is a
rectangular array of pixels (picture elements). A pixel is
represented by a.set of values corresponding to its ¢olour
components,

NOTE < Rixels typically consist of four bytes, representing cyan
(C),,magenta (M), yellow (Y), and black (K) process colpurs.

6.2 Colour line art (LW) image data

A colour line art or line work (LW) image is a rectgngular
array of pixels. Each pixel is one of a limited number of
colours. The colours are defined in a palette table which
specifies the values of the colour separation compaonents
for each entry in the palette. Line work images haye areas
of many pixels of the same palette entry. Run length
encoding techniques are used. Underlying images may be
made visible by the use of a transparent colour capjbility.
Colour line art images are normally of higher resolpition
than colour continuous tone picture images (CT).

6.3 High resolution continuous tone (HC) image
data

..........

the identification defined in 5.1 (e.g. TIFF/IT-CT).

5.3 TIFF/IT-P1 conformance

TIFF/IT-P1 conformance provides an ability to represent
the data structure of various images in as simple and
straightforward a way as possible in order to support image

file exchange wi

th prepress, printing, graphic arts, and

information 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 types as described in

4

A high resolution continuous tone (HC) image 1s a
rectangular array of pixels. A pixel is represented by a set
of values corresponding to its colour components. It is
typically at the higher resolution of colour line art. It is
also characterized by a transparent colour capability and
run length encoded similar to colour line art. It does not use
a palette table and as such does not have the same limited
colour representation of colour line art. High resolution
continuous tone images are typically used to define the
edges between merged colour continuous tone picture
images, and between colour line art and colour continuous
tone picture images.
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NOTE 8 Annex A describes the relationship between CT, LW,
and HC images. Annex D describes an additional data type called
Final Page (FP) which describes a completed page.

6.4 Monochrome and binary images

In addition to the colour formats specified in 6.1, 6.2, and
6.3, monochrome continuous tone and binary DDES
images are also supported. These images are similar to
their colour counterparts, except that their formats take
advantage of the reduced amount of data associated with

ISO 12639:1998(E)

7.1 Structure of TIFF/IT file

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

7.1.1 Overview

monochrome (cinglp nn]nnr) and }ﬁnary imagpc

6.4.1 Mdnochrome continuous tone picture image (MP)
data

A monochrome continuous tone picture image (MP)
consists gf a rectangular array of pixels. Each pixel is
represented by a single byte value indicating the varying
intensity pf the single image colour at that pixel location.
The intended effect is to reproduce the monochrome
continuoys tone picture using various levels of the
specified|image colour.

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

6.4.2 Binary picture image (BP) data

A binary [picture image (BP) consists of a rectangular array
of pixels| Each pixel is represented by a singlé.bit value
indicating that the pixel location is to be part of the
background (bit value 0) or part of the image (bit value 1)
for that pjxel location. The bits are ordered left to right
within th¢ byte; i.e. the most significant bit first. A
background and a foreground colptr may each be
specified

6.4.3 Binary line artimage (BL) data
A binary [line art tmage (BL) consists of a rectangular array

of pixels|Each pixel is represented by a single value which
is encodgd as’a sequence of pairs of background and image

A TIFF/IT file conveys image data for@Single image or a
set of related images. The TIFF/IT structur¢ includes a
short header, one or more ImageFile Directories (IFD),
and the image data associated-with the IFD$. Image
parameters are encoded in tagged fields in the IFD. Fields
that are not used to describe an image are opnitted from its
IFD. Each field is identified by its tag valug rather than its
position in the directory entry.

7.1.2 Header
A TIFFAT file begins with an eight-byte infage file header.

Bytes 0-1: The pair of bytes at offset O of the file contains
the ISO 646 characters "II" (4949h) or "MM"
(4D4Dh). "II" signifies that the|file is stored in
little-endian byte order. "MM" kignifies that
the file is stored in big-endian BPyte order. A
writer may write either of the fwo byte orders.
A reader shall interpret both byjte orders.

NOTE 9 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 clause 7.3 through 7.8.

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

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

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.

7 Requirements

The format of the TIFF/IT and TIFF/IT-P1 image data files
and the specific requirements for each of the individual
image file types follow. See annex F for examples of the
structure of these files.

boundary.
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.
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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
ascending order of tag number, and a four-byte offset to the
next IFD in the chain (zero in the case of the last IFD in the
file). Each IFD entry is a 12-byte field, describing a one-
parameter field that defines an attribute of the file.

7.1.5 IFD entry

© ISO

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 = StripsPerlmage) .

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.

Each IFD entry cnsists of a SHORT (two-byte) tag
number identifyinfg the field, a SHORT (two-byte) data
type identifying the field type, a LONG (four-byte) count,
and a LONG (foul-byte) offset value. The offset value
shall be an even number since the value is expected to be
on a 16-bit word poundary.

The field type codes are:

1 BYTE

2 ASqQII

3 SHQRT

4 LONG

5 RATIONAL

The count determjnes the number of data elements in the
value. The countjof an ASCII string entry shall be the
number of characfers (bytes) in the string, including the
terminating null character.

NOTE 10 In the cage of an ASCII string, the ISO 10755,ISO
10756, and ISO 10759 headers do not have a terminatirig-null,
and so these field siges are one less than a corresponding TIFF/IT
count with the appepded null character.

The data value asgociated with an IFDentty is stored
directly in the offget value field of the-JFD entry, if its type
and count combing to indicate adength of four bytes or less.
Otherwise, the offset value field of the IFD entry contains
the offset of a refgrenced, word-aligned sequence that
contains the indicated count of data elements.

7.2 General parameters

This subclause describes, in general terms, each of the
fields used in TIFF/IT files. For usage specific to an|image
file type (i.e. CT, LW, HC, MP, BPsand BL) see thg
subclause appropriate to that file type. Annex H prqvides
an alphabetical listing of TIFEAT fields.

7.2.1 Job identification

The job and picture'name of the image are described by the
document name.(DocumentName) and image description
(ImageDesctiption) fields. The page name (PageName)
field may also be used. Annex H contains an alphaletical
list of FIFF/T fields.

269 DocumentName ASCII [Job Name]

270  ImageDescription ASCII [Picture Name) Image
Name]

285  PageName ASCIIL

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

7.2.2 System identification

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

7.1.6 Image data

271 Make ASCII [Vendor Name]]
272 Model ASCII
. . . 305  Software ASCII [Program Name]
Image data is stored in one or more word-aligned 306  DateTime ASCII
sequences. The array of pixels making up the image may 316  HostComputer ASCIT
be divided into strips. Each strip of an image, except 34016 Site ASCII [Site Name]
possibly the last strip, contains the number of rows 34018 ITSHeader ASCII

specified in the RowsPerStrip field (tag 278, SHORT or
LONG, default FFFFFFFFh). If RowsPerStrip equals or
exceeds ImageLength, 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.

It is recommended to include the three-character country
code from ISO 3166 as the last three characters, before the
terminating "null" character, of the Make field, to identify
the country of registry of the vendor name.
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Directory Entry

0 Byte Order
) Version X Tag
4 |--A---| Offsetof X+2 Type
Oth IFD
6 AR SEEEEEE Count
¢ X+8 | _Y___ Offset
Yatue
IFD
A B Entry Count
A+2 Directory Entry O
A+14 Directory Entry 1
A+26 Directory Entry 2
Directory Entry n l:l
Value
4 Tag 273 Y
A+2+12B 0 Offset of next IFD
Subfile
Image Data
Z
Figure 1 — Structure of TIFF/IT file for single image subfile (single strip)
The Site field allows the-identity of the location at which 256  ImageWidth SHORT or LJONG [pixels
the imagg was digitiz&€d-(or encoded into TIFF/IT) to be per line]
included with the file!
257  ImageLength SHORT or LJONG [lines in
NOTE 11{The TT8Header field provides the ability to include image]
unmodifigdd Headers (appended by an ASCII "null" at the end of 274  Orientation SHORT

the character string) from ISO 10755, ISO 10756, and ISO 10759
in the TIFF/IT files. This may be particularly useful if a file is
being transported from one ISO 10755, ISO 10756, or ISO 10759
environment to another via TIFF/IT. TIFF/IT readers are not
required to interpret and use the contents of the IT8Header field.

7.2.3 Image size and orientation

Image size and orientation are defined by three fields. One
field specifies the width of an image, another specifies the
length of the image, and the third specifies the orientation
of the scan lines with respect to the image content as
viewed by the end user.

Basic orientations are specified as follows (see figure 2):

1 = Load from top left, horizontally (default)
the Oth row represents the visual top of the image, and
the Oth column represents the visual left-hand side.

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,
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) >
Basic
Orientations
—»
1 4 8
Optional <

Orientations ﬁ

2 3 7

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

and the Oth colurhin represents the visual left-hand side.

8 = Load from bpttom left, vertically
the Oth row flepresents the visual left-hand side of the
image, and the Oth column represents the visual
bottom.

Conformance to this International Standard requires that at
least one basic or]entation be written and all four basic
orientations be repd.

Optional orientatijons are specified as follows (see figure
2):

2 = Load from t¢p right, horizontally
the Oth row fepresents the visual top of the/image, and
the Oth coluthn represents the right-hand ‘side.

6 = Load from t¢p right, vertically
the Oth row fepresents the visual right-hand side of the
image, and the Oth columwrépresents the visual top.

3 = Load from bpttomiright, horizontally
the Oth row gepresents the visual bottom of the image,
and the Oth do eprese :
side.

7 = Load from bottom right, vertically
the Oth row represents the visual right-hand side of the
image, and the Oth column represents the visual
bottom.

NOTE 12 ISO 10755, ISO 10756, and ISO 10759 made
provision for unknown orientations; TIFF/IT does not.

NOTE 13 The size, resolution, and orientation fields interact to
describe the size and orientation of the logical image in the data
stream. The ImageWidth (pixels per scanline) and ImageLength

Arrow represents the sequence of the first line of pixels in the data stream

(scanlines in image) fields refer to the sequence of pixels {n the
data stream and not the.logical image itself. The TIFF angl
TIFF/AT term "Width"¢"length of line" in ISO 10755, ISQ 10756,
or ISO 10759) refers to the dimension of the image represented by
the first line of\pixels in the data stream. The TIFF and T[FF/IT
term "Length" ("breadth of area" in ISO 10755, ISO 1075p, or
ISO 10759) refers to the dimension of the image represenfed by
the number of lines in the data stream. For example, orienfations
"“1%and "4" define "Width" as the horizontal axis of the lggical
image, and "Length" as the vertical axis. Orientations "5' and "8"
define "Width" as the vertical axis and "Length" as the hofizontal
axis.

7.2.4 Image resolution

282 XResolution
283 YResolution

RATIONAL [resolution of line]
RATIONAL ([resolution o
breadth]
296 ResolutionUnit SHORT

The resolution (number of pixels per ResolutionUnif) may
be specified in both the Width (line) and Length (brgadth)
directions. The values for ResolutionUnit for TIFF/IT and
TIFF/IT-P1 conformity levels shall be centimetres
represented by value 3 and inches represented by value 2
i : ) pized by

TIFF but not by TIFF/IT is 1 meaning no absolute unit of
measurement is specified.

Pixels do not need to be square in size. To properly size an
image, the resolution of both axes must be considered. The
necessary information is provided by the resolution
specifications for each axis, and the number of pixels for
each axis. From this, the size of each axis may be
determined by dividing the number of pixels by the
resolution.
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Table 1 — Encoding of data format
File Type SamplesPerPixel BitsPerSample Compression PlanarConfiguration
Colour continuous tone picture 1-16 8,8, .. 1 or 32895 1
(CT) - pixel interleaved
Colour continuous tone picture 1-16 8,8, ... 1 or 32895 32768
(CT) - line interleaved
Colour continuous tone picture 1-16 8,8, .. 1 or 32895 2
(CT) - colour interleaved
Coloyr line art (I.W) 1 8 32896 amit_not used
Highresolution continuous tone 2-16 8,8, .. 32897 |
(HOC) even values only
Mong¢chrome continuous tone 1 8 1 or 32895 omit, pot used
pictufe (MP)
Binaty picture (BP) 1 1 1 omit, pot used
Binaiy line art (BL) 1 1 32898 omit, pot used

7.2.5 Data format
The data [format parameters describe the style and order of
the data d§tream. A number of TIFF/IT fields are used to

encode them.

254

Z

lewSubfileType LONG

NewSubfileType is a general indication of the kind of data
contained in the subfile. The value is made up of 32(flag
bits. Unysed bits shall be 0. Bit 0 is the low-order.bit.

258  BitsPerSample SHORT
259  (ompression SHORT
277  SamplesPerPixel SHORT
284  HlanarConfiguration = SHORT

The fields SamplesPerPixel and BitsPerSample determine

the number of samples (Separations, colours) and their size.

This information, with’that provided in the fields
Compression and PlanarConfiguration, determine the
format of the data‘in the file. The count of BitsPerSample
data elerTents shall equal the value of the SamplesPerPixel
fields.

— the-ron length encoding scheme for] the BL format
(value 32898)

PlanarConfiguration distinguishes between|CT formats that
atepixel (sometimes referred to as "chunky"), line or
colour (i.e. colour plane or separation) integleaved, 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 fior the different
file types are encoded by these TIFF/IT fields.

34019 RasterPadding SHORT
The RasterPadding field allows each line of colour or

interleaved colours to be padded to a 1-, 2-]4-, 512-, or
1024-byte boundary.

0 = byte raster (default value) — pad to | byte

1 = word raster — pad to ? bytes

2 = long word raster — pad to 4 bytes

9 = sector raster — pad to $12 bytes
10 = long sector raster — pad to 1024 bytes

If the value of Compression is the default value of "1",
there is no compression. (The BP data format packs data
into bytes as tightly as possible, with no unused bits except
at the end of a row.) The other TIFF/IT values of the
compression indicate:

— the use of RasterPadding in the CT or 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)

When applied to line interleaved data, this field relates to
each line of colour, rather than to each line of pixels. The
value of the field is the power of two corresponding to the
padding length (in bytes).

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 BitsPerRunLength SHORT (default = 8)
34021 BitsPerExtendedRunLength SHORT (default = 16)

9
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The HC file has specific usages which 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

LONG

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 Wthh may be coded in the

file, the bits are ng
may contain both

contone and lme art mformat10n:

bit 0: 1 mean§ the file contains high resolution CT
contongq information

bit 1: 1 mean$ the file contains line art (line work)
informdtion

bit 2: 1 means the file contains trapping information

bit 3-31: Reservgd, must contain zeroes

7.2.6 File formaj

Many prepress agjplications 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 ot

her cases, the usage of StripOffsets,

RowsPerStrip, and StripByteCounts fields are as described

in TIFF 6.0, Part

273 StripOffs

278  RowsPer$trip

279  StripByte|

1: Baseline.

LS LONG or SHORT
LONG or SHORT

Counts LONG or SHORT

See 7.1.6 for the yse of these parameters.

7.2.7 Colour spécification

The primary colo
CMYK, with oth

ur space for this Intérnational Standard is
er colour spaces. provided for as described

below. The paragneters for specifying the colour space are:

— the number of
— the colour seq

colour separations,
ienee,

— the colour va1l|les.

7.2.7.1 Number

© ISO
7.2.7.2 Colour sequence
262  PhotometricInterpretation SHORT (=5 for
separations)
34017 ColorSequence ASCII [Sequence of
Colours]

Value 5 for PhotometricInterpretation for CT, LW, and HC
images signifies separated image file data in the sequence
CMYK, or a separated image file data in other colours or
sequences if modified by other fields. Values 0 and 1 are

This International Standard provides for two basic dolour

sequences describing four-colour separations." Thesg basic

colour sequences are specified by valués<'€MYK" and
"YMCK" in the ColorSequence field,

To specify optional colours or ‘colour sequences in this
International Standard, the following entries in the
ColorSequence field may-be used in any sequence (folour
entries may be repeated for additional separations of the

same colour):

"Y' "M" "GNIK" = Yellow, magenta, cyan, and hlack
inks

"R" "GI\'B" = Red, green, blue light intensitly

R OENN"AN = CIE 1976 projective u', v'. andl
photopic luminance (Y)

"1"to "9" = User-definable colours or
separations; such as pink, varpish,
etc.

"Q" = Present in the data stream but {gnored

The use of ColorSequence for RGB images is discopraged.
The TIFF 6.0 specification, Section 6: RGB Full Cdlour
Images, should be used unless TIFF/IT specific features
and functionality is required for RGB images.

NOTE 14 The "Sequence of Colours" field in ISO 10755, ISO
10756, and ISO 10759 is fixed-length and space-padded: fthe
TIFF/IT ColorSequence field is variable-length and null-
terminated.

NOTE 15 Other colour sequences for red, green, blue arg
nn]ﬂnaly tobe found UV ¢ alen nnliln:ly to-befound- ’Ihey are

of colour separations

Images for printing are typically represented by the four
separations of process colour inks, in either CMYK or
YMCK order. Optionally, one to sixteen separations with

varied sequences
SamplesPerPixel

can be described as specified in 7.2.7.2.
specifies the number of separations

except for the line art (LW) file type. For LW, the number
of separations is specified as the number of colour entries
specified in the ColorSequence field.

10

retained only for backward compatibility with ISO 10755 and ISO
10756. A future revision of this International Standard is likely to
include an encoding for the CIELAB and CIEXYZ colour
representations.

PhotometricInterpretation values of "0" and "1" shall be
used for MP, BP, and BL images. Value of "0" means
"WhitelsZero" (0 is imaged as white) and value of "1"
means "BlackIsZero" (0 is imaged as black). In TIFF/IT,
the value "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 BlackIsZero should be replaced
with BackgroundColor and ImageColor (foreground
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colour) for proper interpretation.

332 InkSet
334  NumberOflnks

SHORT
SHORT (Default=4)
InkSet and NumberOfInks are optional fields. An InkSet
value of 1 specifies that CMYK inks are to be used in the
CMYK colour sequence. An InkSet value of 2 specifies
that the inkset and/or colour sequence is other than that
specified by an InkSet value of 1 (i.e. not CMYK). If this
field is to be used, it must not conflict with any other fields
used. N i T
separations used and is usually equal to SamplesPerPixel
but may pe equal to the number of colours specified in the
ColorSequence field.

7.2.7.3 Colour values
336  IDpotRange

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

For separated images, the scaling of the colour values shall
be linear|with respect to printing dot value. The colour
values are unsigned, and any values from O through 255
may be ysed. The relationship between DotRange values
and colopir values (step size, direction of slope, and
intercept]) shall be at the discretion of the originator of the
file, but $hall be identical for all colour separations in one
file. Thq DotRange field is used to describe these values.
The count for the number of values of the DotRange fi€ld
in TIFF/IT shall be 2, one value for 0% printing dot.value
and one palue for 100% printing dot value. Default-values
are 0 and 25"PTS4PIe 1 (with a maximum of 255) for 0%
and 1009 printing dot value, respectively!

NOTE 14 TIFF 6.0 permits using eithef the same or different
DotRangg values for each separation. For simplicity, TIFF/IT
requires that the same DotRange values be used for all separations
of a file.

Figure 3|describes furthér the colour values for the case
where the 0% printing dot value is the colour value 20 and
the 100% printing-dot value is the colour value 220.

ISO 12639:1998(E)

values specified for 0% dot and 100% dot. In this case, it
is at the discretion of the reader to either accept or truncate
the data.

NOTE 17 For example, where the value for 0% dot is 20 and the
data value is 15, the resulting data value after transfer could be 20
or 15 at the discretion of the reader.

34029 ColorCharacterization ASCII

The colour values of separated, RGB or other colour

1 i use of data
tables as specified in ISO 12641 and ISO-J|2642. These
ASCII data tables may be carried with the mage file they
describe by use of the ColorCharacterizatign field. For
further details, see ISO 12641and ISO 12¢42. ANSI
CGATS.15 prescribes preferred definitiong for three-
component colour spaces'and encoding. If these preferred
colour definitions are(used, this field shall fontain a named
colour definition asdescribed in ANSI CGATS.15 (see
annex B).

34022 ColorTable BYTE

In LW images, colour values are specified py encoding
them in a colour palette table. The colour palette table is
the value of the TIFF/IT ColorTable field [see 7.4).

34025 ImageColorValue BYTE
34026 BackgroundColorValue BYTE

The pixels (bits) in a BP and BL image defote either a
foreground or background colour. The fielgls
ImageColorValue and BackgroundColorValue denote the
value of the image and background colour frespectively.
34027 PixellntensityRange BYTE (nhinimum,
maximurh intensity)

The pixels in an MP image denote intensit

es of a particular

colour. The colour is defined by the Imag¢ColorValue
field. Similar to the DotRange field, percept intensity may
be mapped into two-byte values as indicat¢d by the field

PixellntensityRange. Default values are Ojand
pBitsPerSample ' "£or 0% and 100% intensity respectively

% 100
=
8 507 Neggative slopes are allowed
2
=
= o (az) I
0 100 200 255

Color Value

Figure 3 — Printing dot value vs colour value

It is possible that the colour values of the pixels (i.e. the
values in the data stream) can fall above or below the

(See 7.6).
34028 Transparencylndicator BYTE

TransparencylIndicator is used as a transparency indicator
for HC files. Value "0", the default, signifies that
transparency is not used. Value "1" signifies that
transparency is used and may be found, encoded as
described in 7.5. Other values are not supported. The field
is not used for other file types. Transparency is encoded in
the colour table for LW files, and in the image and
background colour indicator fields for BP and BL files.

11
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7.2.8 Image and background colour indicators

34023 ImageColorlIndicator

BYTE

34024 BackgroundColorIndicator

BYTE

The data stream for binary images (BP and BL) functions
as a switch between foreground and background colours.

The ImageColorIn

dicator 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 monochr

me continuous tone picture image

©ISO

7.3 Colour continuous tone picture (CT) file
7.3.1 TIFF/AT-CT and TIFF/IT-CT/P1

TIFF/IT-CT makes use of all the features and functionality
supported by the TIFF and TIFF/IT fields appropriate to
colour continuous tone picture images. TIFF/IT-CT/P1
limits the field values to either the default value, a single
value or a small choice of values. TIFF/IT-CT/P1 also
limits the usage of optional fields to the minimum required
for reasonable interchange.

(where no backgrd
BackgroundColorl}
information about
not specify any ba|
fields indicate the
colour definitions,

"0" = image/bac
value)

"1" = image/bac

"2" = full transp
defined

Full transparency
will show through

Systems that do n
background colou
default value "0" i
indicators. In this
background colou

7.2.9 Fields in T}

und colour exists). The

ndicator field indicates the same

the background colour (MP images do
Ckground colour). The values of these
pature of the image and background
where:

kground colour not defined (default

Kground colour defined
hirency, image/background colour not

means that an underlying image, if any,
completely in the transparent areas.

t choose to specify any image or
specification may indicate this by the

n the foreground and background colour

case, the significance of image and/or
is at the discretion of the reader.

FF/IT tag number order

7.2.9.1 Traditional TIFF fields

Table 2 shows the
as generally applid
specifically used i
reserved fields, an
listed). For usage

BP, BL), see the s

traditional TIFF (TIEE 6.0) field usage
d to TIFF/IT files. )Only the TIFF fields
n TIFF/T are listed (unused fields,

d fields that-are not applicable are not

n specifiefile types (CT, LW, HC, MP,
bclausefor that file type (see annex C).

7.2.9.2 Additionat- TIFFAT fickds

TIFF/IT-CT/P1 is a simplified image file formatprofile for
colour continuous tone picture image (CT) data’and ¢an be
considered a constrained subset of TIFF/IT-CT. TIFF/IT-
CT/P1 files can be read by typical TIFF®:0’readers and be
written by typical TIFF 6.0 writers that'‘conform to TIFF
6.0, Section 16: CMYK Images.

7.3.2 Data structure

There are three formats/for describing the pixel strugture of
colour continuous,tong picture file data: pixel interlepving
(also called chunky format), line interleaving (also cglled
row interleaving), and colour interleaving (also callefl
planar format).

A TIEF/AT-CT writer shall write in any one of the fdrmats
and<d TIFF/IT-CT reader shall read all three of the fgrmats.
A TIFF/IT-CT/P1 file is constrained to only the pixe]
interleaved format.

In TIFF/IT-CT, to insure compatibility with some mjichines
and applications that require data to be written to 16-bit
word boundaries, there should be an even number of|bytes
written per line. Therefore, if the number of bytes per line
is odd, there would be one fill byte at the end of each line.
In this case, field 34019 (RasterPadding) with value |l
indicates the value of the padding to the word boundhry
(word aligned), and value 32895 for field 259
(Compression) indicates the presence of such padding.
TIFF/IT-CT/P1 does not permit the use of value 328p5 for
field 259 (Compression) to indicate the use of raster
padding nor does it permit the use of field 34019
(RasterPadding).

In addition to the traditional TIFF field, TIFF/IT requires

fields to hold spec

ific TIFF/IT capabilities. Twenty (20)

private tags from 34016 through 34035 are specifically
allocated for TIFF/IT use. Table 3 specifies these TIFF/IT
fields. For usage in specific file types (CT, LW, HC, MP,
BP, BL) see the subclause for that file type.

12

7.3.2.1 Pixel interleaving

Pixel interleaved data consists of a row of contiguous
colour pixels which form a line of image, with a sequence
of these lines extending across the image. The order of
components within the pixel is defined by
PhotometricInterpretation or ColorSequence.

7.3.2.2 Line interleaving

Line interleaved data consists of one line of a colour,
followed by a line of the next colour for that same row of
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Table 2 — Traditional TIFF fields

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

262 PhotometricInterpretation | SHORT See specific file type

269 DocumentName ASCII Optional field [Job Name]

270 ImageDescription ASCII Optional field [Picture Name, Image Name]

271 Make ASCII Optional field [Vendor Name]

272 Model ASCII Optional field

273 StripOffsets LONG or SHORT Baseline TIFF required field
(onlyyone value, if only one strip)

274 Orientation SHORT (=1, =4, =5, and =8)
optional values are 2, 3, 6, and 7

277 SamplesPerPixel SHORT See specific file type

278 RowsPerStrip LONG or SHORT Onmit field to take default value if whol¢ image is in
one strip

279 StripByteCounts LONG or SHORT Baseline TIFF required field
(only one value, if only one strip)

282 XResolution RATIONAL Baseline TIFF required field [resolution of line]
(from pixel to pixel within line)

283 YResolution RATIONAL Baseline TIFF required field [resolutiop of breadth]
(from line to line within image)

284 PlanarConfiguratien SHORT See specific file type

285 PageName ASCII Optional

296 ResolutionUnit SHORT Baseline TIFF required field

305 Seftware ASCII Optional [Program Name]

306 DateTime ASCII Optional

315 Artist ASCII Optional

316 HostComputer ASCII Optional

332 InkSet SHORT See specific file type

334 NumberOfInks SHORT See specific file type

336 DotRange BYTE or SHORT [0% and 100% dot sample values]

33432 Copyright ASCII Optional

13
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Table 3 — Additional TIFE/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 The entire DDES header sequence, if available, may be

stored here to speed processing.

34019 RasterPadding SHORT ISO 10755 CT and ISO 10759 BP files are padded to

...... 55 CT and ISO 10759 BP files are to2
byte boundaries. Therefore, ISO 10755 and I 10759
files shall use the appropriate raster padding valug'ay
indicated within the specific file (1, 2, 9 or 10)/)Oth¢r

CT and MDP filac e N tn indicata thi

i ey rdotan
LooanG Vi s may cuou use U to inaicatc that no rgster

padding is used. Default=0

34020 BitsPerRunLength SHORT See specific file type
34021 BitsPerExtendedRunLength SHORT See specific file type
34022 ColorTable BYTE Count=([Last Valid Color}+1) x 20 bytes. This is thg

entire ISO 10756 colour;palette table, up to and
including the [Last Valid Color] entry unmodified. See

7.4.2.1.

34023 ImpageColorIndicator BYTE See specificfile type

34024 BackgroundColorIndicator BYTE See specific file type

34025 ImpageColorValue BYTE See specific file type

34026 BickgroundColorValue BYTE See specific file type

34027 PikellntensityRange BYTE See specific file type

34028 TiansparencylIndicator BYTE See specific file type

34029 ColorCharacterization ASCIL As specified in ISO 12641, ISO 12642, and ANSI

CGATS.15 as appropriate

34030 H{CUsage LONG Type of information in HC file

34031 R¢served for future TIFF/IT use

34032 Re¢served for future TIFF/IT use

34033 R¢served for future TIFEAT use

34034 Re¢served for future TTFF/IT use

34035 R¢served for futire TIFF/IT use
pixels ("n" lines 6f“m-eolotrseparations)—TFhesequence———7F3:24Samptlesperpixet
of colours for each line is defined by
PhotometricInterpretation or ColorSequence. Both TIFF/IT-CT and TIFF/IT-CT/P1 readers shall be

capable of reading and processing CT files with four

7.3.2.3 Colour interleaving samples per pixel. Other values are optional for TIFF/IT-

CT, but are not permitted for TIFF/IT-CT/P1.
Colour interleaved data consists of all lines of one colour,

followed by all lines of the next colour ("n" images of "m" Both TIFF/IT-CT and TIFF/IT-CT/P1 writers shall be
separations). The order of planes of colour is defined by capable of writing CT files with four samples per pixel.
PhotometricInterpretation or ColorSequence. Other values are optional for TIFF/IT-CT, but are not

permitted for TIFF/IT-CT/P1.

14
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7.3.2.5 Colour sequences

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

ISO 12639:1998(E)

7.4.2.1 Colour table

The colour table defines the relationship between the
colour numbers assigned to pixels in the image file and the
four-colour separation colour description in CMYK,
YMCK or optional colour sequences (if other than CMYK
or YMCK, or if other than four separations). The table
consists of from 1 to 256 twenty-byte entries each
describing a colour number, a discrete colour description,
and a transparency switch. The colour number is used to
link run lengths in the data with specific colour and

O t l 1 £ La nl & ou o2 o a i la a] b g
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7.2.7.2.
7.3.3 TIFF/IT-CT and TIFF/IT-CT/P1 encoding

Field usqge for TIFF/IT-CT and TIFF/IT-CT/P1 data is as
shown i1 table 4. The names in brackets correspond to ISO
10755 figlds. Annex F shows examples of the encoding of
these fild types.

7.4 Colll:lr line art (LW) file

7.4.1 TIFF/IT-LW and TIFF/IT-LW/P1

TIFF/IT{LW makes use of all the features and functionality
supportefl by the TIFF and TIFF/IT fields appropriate to
line art ifnages. TIFF/IT-LW/P1 limits the field values to
either thg default value, a single value or a small choice of
values. TIFF/IT-LW/P1 also limits the usage of optional
fields to the minimum required for reasonable interchange.

TIFF/IT{LW/P1 is a simplified image file format profile for
line art (LW) image data and can be considered a
constrairjed subset of TIFF/IT-LW specifically intended for
simpler implementation. Neither TIFF/IT-LW nor
TIFF/IT{LW/P1 files are readablg by typical TIFF 6.0
readers and neither can be written by typical TIFF 6.0
writers because of the mandatory use of TIFF/IT-specific
fields anfl values and non*traditional interpretations of
other TIFF 6.0 fieldsand values (e.g., compression by
mandatofy run length encoding). Filters may be written for
DTP and otherapplications which are desired to read and
write TIFF/IT-LW and TIFF/IT-LW/P1 files. As a
simplifigd profile, the filters for TIFF/AT-LW/P1 are

tramsparency vatues:
The colour table is organized as follows:

Table Colour

Entry Number
1 0

2-256 1

Description df Use
reserved for transparency
discrete coloyr descriptions

Colour number (0" (zero) is always a transparent colour.

Each colournumber shall be in ascending §equence from 0
through 255, and in its proper location in the colour table;
i.efcolour number 1 is the second entry, C%“our number 10
i§’the eleventh entry, etc. Colour numbers that are not used
shall be zero filled from bytes O through 19 within their
entry locations. The highest colour numbe} used is the
LastValidColour.

Each entry in the colour table is a 20-byte §equence of
binary numbers which indicates the colour[and
transparency of the run length. There are two formats for
the table entries, a basic format describing CMYK or
YMCK colour parameters and an optional format for
describing optional colour sequences as spgcified in
7.2.7.2. Figure 4 shows the basic format and figure 5
shows the optional format.

7.4.2.2 Transparent colours

Colour number 0 and the value hex "FF" if] byte 3 of colour
numbers 1 through 256 are reserved to sighify a fully
transparent colour using the basic format. [Che value hex
"FF" shall be loaded in colour number 0 when colour

simpler to implement than for TIFF/IT-LW.
7.4.2 Data structure

Colour line art data consists of an image file of one or more
blocks of run length encoded pixel data describing the
colour line art image and a colour table (in the IFD) which
defines the colour values for the colour numbers. It is
similar to binary line art data with the addition of a colour
table for colour specification.

number 0 is used. Any colour values in bytes 4 through 19
which are flagged as transparent or unused separations are
reserved for vendor-specific (system) use and treated as
non-printing.

The values hex "F1" to hex "FE" in byte 3 of the
basicformat colour table for colour numbers | through 255
signify that one or more of the defined separations will be
transparent. The bit mask defined by the value specified
defines 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 sequence.

15
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Table 4 — TIFF/IT-CT and TIFF/IT-CT/P1 field usage

© ISO

Field Name Tag Data type Count | Default TIFFAT-CT TIFF/IT- | Remarks

No. value CT/P1
NewSubfileType 254 LONG 1 0 d(=0) d=0
ImageWidth 256 SHORT/LONG | 1 none m m [pixels per line]
ImageLength 257 SHORT/LONG | 1 none m m [lines per image]
BitsPerSample 258 SHORT NOTE1 | 1 m(=8,8,8,8) m=8,8,8,8
Compression 259 SHORT 1 1 d=1, =32895 d=1
PhotometricIntergretattom—262 SHORT T TIONE =3 m=>
DocumentName 269 ASCII NOTE 2 | none optional notused | [job name]
ImageDescription 270 ASCII NOTE 2 | none optional optional [picture name]
Make 271 ASCII NOTE 2 | none optional optional [vendor name]
Model 272 ASCII NOTE 2 | none optional not used
StripOffsets 273 SHORT/LONG | NOTE 3 | none m m pointer to image data
Orientation 274 SHORT 1 1 d(=1, =4, =5, =8) | d=1
SamplesPerPixel 277 SHORT 1 1 m(=4) m=4 [no. of separatjions]
RowsPerStrip 278 SHORT/LONG | 1 FFFFFFFFh | d d NOTE 5
StripByteCounts 279 SHORT/LONG | NOTE 3 | none m m
XResolution 282 RATIONAL 1 none m m [res. of line]
YResolution 283 RATIONAL 1 none m m [res. of breadth]
PlanarConfiguratfon 284 SHORT 1 1 d=1, =2,=32768 |d=1
PageName 285 ASCII NOTE 2 | none optional not used
ResolutionUnit 296 SHORT 1 2 d(=2, =3) d=2,=3
Software 305 ASCII NOTE 2" none optional optional [program namg]
DateTime 306 ASCII NOTE 4 | none optional optional
Artist 315 ASCII NOTE 2 | none optional optional
HostComputer 316 ASCII NOTE 2 | none optional not used
InkSet 332 SHORT. 1 1 optional (NOTE 7)| d=1
NumberOfInks 334 SHORT 1 4 optional (NOTE 8)| d=4
DotRange 336 BYTE/SHORT |2 0,255 d d=0,255
Copyright 33432~"ASCII NOTE 2 | none optional optional
Site 34016 | ASCII NOTE 2 | none optional notused | [site name]
ColorSequence 34017 | ASCII NOTE 2 | CMYK d(=CMYK,=YMCK)| not used [sequence of dolors]
IT8Header 34018 | ASCII NOTE 2 | none optional not used
RasterPadding 34019 | SHORT T 0 NOTE 6 not used
ColorCharacterization 34029 | ASCII NOTE 2 | none optional optional | NOTE 9

1 SamplesPerPixel.

w

RasterPadding.

oo

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

3 If PlanarConfiguration is equal to 1 or 32768, use StripsPerImage.
If PlanarConfiguration is equal to 2, use SamplesPerPixel x StripsPerImage.
StripsPerImage=INTEGER((ImageLength+RowsPerStrip- 1 )/RowsPerStrip), where INTEGER(x) is the integer value of x (i.e. INTEGER (2.9) = 2).

4 20 characters in the format YYYY:MM:DD HH:MM:SS indicating Year, Month, Day, space, Hour, Minute, Second, null.

The default value FFFFFFFFh means that the entire image is contained in a single strip.

6  If RasterPadding is used in CT format, then the Compression value must be specified as 32895. Values of 0, 1. 2,9, 10 are the allowed values of

7  If InkSet tag is used, it shall have a value of 1, if ColorSequence tag value is the default value of "CMYK?", otherwise it shall have the value of 2.
If NumberOfInks tag is used it must have the same value as the value of SamplesPerPixel.
9 IS0 12641, ISO 12642, ASCII data tables, or named colour definition as described in ANSI/CGATS.15.

16
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Bit
Byte 7 6 5 4 3 2 1 0
0 Reserved for future use
1 Colour Number, see NOTE 1
2 < 1 1 1 1 1 1 1 1 >
3 < 1 1 1 I >< see NOTE 2 >
4
5 Values for basic colour sequences defined in 7.2.7.2 (CMYK or YMCK)
6
7
8
: Not used in basic LW colour table
19

1 The colour number shall be a binary value from 0 through 255, representing colour numbess-0 through 2}55.

2 Bits 4 through 7 shall be set to binary "1". Bits O through 3 are used as transparency indicators to indicat

which separations, if any, are transparent. See 7.4.2.1 for the order of separations<A binary "1" indicateq that

the flagged separations are transparent, such that for colour numbers 1 through255:
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
Figure 4 — Basic LW.¢olour table entry
Bit 7 6 5 4 3 2 1 0
Byte
0 Reserved for future use
1 Colour Number, see NOTE 1
2 Transparency indicator for optional separations, see Note 2
3 <) 1 1 1 1 >< see NOTE 2 >
4
: Values for optional colour sequences defined in 7.2.7.2 and
: are identical to the order as specified in the ColorSequence field.
19

1 The'eolour number shall be a binary value from 0 through 255, representing colour numbers 0 through 2p5.
2 Bits 0 through 15 (bits 0 through 7 of bytes 2 and 3) shall be used as transparency indicators to indicate
which separations, if any, are transparent. See 7.4.2.2 for the order of separations. A binary "1" shall ind|cate
that the flagged separation is transparent such that for colour numbers 1 through 255:

BYTE =2 e 3---
7 0 7 0
BIT 15 8 7 0
0000 0000 0000 0000  signifies non-transparent colour
0000 0000 0000 0001 signifies that one or more
: : : : of the defined separations
1111 1111 1111 1110 will be transparent
1111 1111 1111 1111 signifies that all separations are transparent

Figure 5 — Optional LW colour table entry

17
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NOTE 18 For example:

— the value F1 (bit mask: 1111 0001) signifies that "Y" would
be transparent where the colour sequence is "YMCK".

— the value F6 (bit mask: 1111 0110) signifies that the second
and third scpardtions are transparent, or "M" and "Y" where

tho Anlaiie coiinm Ao NONATETN
ui€ CoO10ur acunllLC lb CIVITNN .

Likewise, optionally formatted separations are provided for
nclnn bytes 2 and 3, with the value hex "0000" indicating

ing bytes 2 and 3, with the value hex indicating
that all separations are non-transparent colours, the value

hex "FFFF" indicating that all separations are transparent,
and the values hex "0001" to hex "FFFE" mdmatlno

various combinatfons In between.
for any unused separations should be set to binary one.

7.4.2.3 Basic run length encoding structure

There are two badic formats for encoding run lengths: a
short form (16 bits iong) for encoding run iengths up to 255
pixels long, and 4 long form (32 bits long) for encoding run
lengths up to 65585 pixels long. Both forms may be freely
mixed within a file, as the long form is encoded as a special
case of the short form. Writers are required to write the
short form. Therg is no requirement to write both forms,
since long runs mlay be encoded by repetitions of the short
form. However, rgaders shall be capable of reading both
forms.

Each line of data (whose orientation to the image is defined
according to 7.2.3) is initiated by two zero bytes and
terminated by tw¢ zero bytes.

NOTE 19 Two adjhcent zero bytes may also occur within the
encoding of a line, o this occurrence should not be used as a
means of detecting pn end of line.

If the number of pixels in an encoded line do¢s not equal
the declared number of pixels per line of thie,image, or the
number of encodgd lines of data does nét¢qual the
declared number pf lines in the image;an error exists and
continued procesging is left to the discretion of the
processing system.

Run lengths of zero are specifically excluded as valid run
length entries forjeither the long form or the short form
since this would ¢onflict with other indicators.

©ISO

7.4.2.3.2 Long form encoding structure

The long form consists of a four-byte entry, with the first
eight bits a binary number representing the colour number
in the colour table with a value from 0 through 255, and the
second eight bits shall be always equal to 0 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 2 shall be binary zero, and the run length
shall be contained in byte 3 Thls byte ordermg

regardless of the ordermg used in TIFF/IT dlrectorlc
(IFD). The long form looks as follows:

w»

byte: 0 1 2-and 3
value: colour# 0 run length

7.4.2.3.3 Basic line repeat code

This International Standard does not permit the use pf line
repeat codes.

NOTE 20 ANSIITS8:8 and ISO 10756 permit line repeat gncoding
to further compress line art files.

7.4.2.4. Optional run length encoding structure
This International Standard does not permit run length
encoding structures other than the short and long stiuctures
specified in 7.4.2.3.1 and 7.4.2.3.2.
NOTE 21 ANSI IT8.8 and ISO 10756 permit optional rurj length
encoding structures.
7.4.3 TIFF/IT-LW and TIFF/IT-LW/P1 encoding
Field usage for TIFF/IT-LW and TIFF/IT-LW/P1 djta is as

shown in table 5. The names in brackets correspond|to ISO
10756 fields.

7.5 High resolution continuous tone (HC) fil

o

7.5.1 TIFF/AT-HC and TIFF/IT-HC/P1

7.4.2.3.1 Short form encoding structure

The short form consists of a two-byte entry, with the first
eight bits a binary number representing the colour number
in the colour table with a value from 0 through 255, and the
second eight bits a binary number representing the run
length from 1 through 255 as follows:

byte: 0 1
value: colour# run length

18

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/P1
limits the field values to either the default value, a single
value or a small choice of values. TIFF/IT-HC/P1 also
limits the usage of optional fields to the minimum required
for reasonable interchange.

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. Neither
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Table S — TIFF/IT-LW and TIFF/IT-LW/P1 field usage

Field Name Tag Data type Count Default TIFF/AT-LW TIFF/IT- | Remarks

No. value LW/P1
NewSubfileType 254 LONG 1 0 d(=0) d=0
ImageWidth 256 SHORT/LONG | 1 none m m [pixels per line]
ImageLength 257 SHORT/LONG | 1 none m m [lines per image]
BitsPerSample 258 SHORT 1 1 m=8 m=8
Compression 259 SHORT 1 1 m=32896 m=32896
Photometriclnterpretation 262 SHORT 1 none m=5 m=5
DocumenfName 269 ASCII NOTE 1 | none optional not used {job name]
ImageDeqcription 270 ASCII NOTE 1 | none optional optional (|| pi¢ture name]
Make 271 ASCII NOTE 1 | none optional optional | vepdor name}
Model 272 ASCII NOTE 1 | none optional not-used
StripOffs¢ts 273 SHORT/LONG | NOTE2 | none m m pointer to image data
Orientatign 274 SHORT 1 1 d(=1, =4, =5, =8) d=1
SamplesHerPixel 277 SHORT 1 1 d=1 d=1 [ng. of separations]
RowsPer$trip 278 SHORT/LONG | 1 FFFFFFFFh | d d NJTE 5
StripBytefCounts 279 SHORT/LONG | NOTE2 | none ng m
XResolutjon 282 RATIONAL 1 none mn m [reg. of line]
YResolutjon 283 RATIONAL | none m m |re$. of breadth]
PageNamge 285 ASCII NOTE ! | none optional not used
ResolutiopUnit 296 SHORT 1 2 d(=2, =3) d=2,=3
Software 305 ASCH NOTE 1 _(/;none optional optional [program name]
DateTimg 306 ASCII NOTE 3" | none optional optional
Artist 315 ASCII NOTE 1 | none optional optional
HostComputer 316 ASCII NOTE 1 | none optional not used
InkSet 332 SHORT 1 1 optional (NOTE 7) d=1
Number(Jflnks 334 SHORT 1 4 optional (NOTE 8) d=4
DotRang 336 BYPE/SHORT |2 0,255 d d=0,255
Copyrigh 334327\ ASCII NOTE 1 | none optional optional
Site 34016 | ASCII NOTE 1 none optional not used [site name]
ColorSegpence 34017 | ASCII NOTE |1 CMYK d(=CMYK, =YMCK) | not used [sefjuence of colors]
IT8Headgr 34018 | ASCII NOTE 1 | none optional not used
BitsPerRyinLength 34020 | SHORT 1 8 d=8 d=8
BitsPerExtendedRunLength 34021 | SHORT 1 16 d=16 d=16
ColorTabjle 34022 | BYTE NOTE 4 | none m m
ColorChdracterizatiomn 34629—ASEH NOTE+—TTome optiomat optiomat NOTE 6
I The number of characters (bytes) in the string including the terminating null.
2 StripsPerImage = INTEGER((ImageLength+RowsPerStrip- 1)/RowsPerStrip), where INTEGER(x) is the integer value of x (i.e. INTEGER(2.9)=2).
3 20 characters in the format YYYY:MM:DD HH:MM:SS indicating Year, Month, Day, space, Hour, Minute, Second, null.
4 ([LastValidColor] + 1) x 20.
5  The default value FFFFFFFFh means that the entire image is contained in a single strip.
6 IS0 12641, ISO 12642 ASCII data tables or named colour definition as described in ANSI/CGATS.15.
7 If InkSet tag is used, it shall have a value of 1, if ColorSequence tag value is default vallue of "CMYK", otherwise it shall have the value of 2.
8  If NumberOfInks tag is used it must have as its value the number of separations specified in ColorSequence or, if ColorSequence is not used, the

value of "4" which is the default value of the field.

19
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TIFF/IT-HC nor TIFF/IT-HC/P1 files are readable by
typical TIFF 6.0 readers and neither can 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). Filters
may be written for DTP and other applications which are
desired to read and write TIFF/IT-HC and TIFF/IT-HC/P1
files. As a simplified profile, the filters for TIFF/IT-HC/P1
are simpler to implement than for TIFF/IT-HC.

7.5.2 Data struc

nre.

© ISO

NOTE 23 This format is not included in ISO 10755, ISO 10756
or ISO 10759.

7.5.3 TIFF/IT-HC and TIFF/IT-HC/P1 encoding
Field usage for TIFF/IT-HC and TIFF/IT-HC/P1 data is as
shown in table 6. The names in brackets may correspond to

ISO 10755/10756/10759 fields for CT and LW data.

7.6 Monochrome continuous tone picture (MP)
file

High resolution ¢

ntinuous tone data consist of an image

file of one or mor¢ blocks of run length encoded pixel data.
The number of lines is defined in the ImageLength field.

Each line is made
a blank pixel run
of two componen
value. The run le

up of pixel runs and starts and ends with
all zero bytes). Each pixel run is made up
s: a run length followed by a colour

th is a 16-bit integer as defined in

7.4.2.3.2. The big-endian byte order is used regardless of
the order used in the TIFF/IT directories (IFD). The sum of
the run lengths in | the line shall be the value found in
ImageWidth. Run lengths shall not cross line boundaries.
The colour value {s defined by the values of
SamplesPerPixel, BitsPerSample, ColorSequence and
DotRange in the same manner that CT colour values are
specified except that a special case of colour value is

reserved for a tra

TIFF/IT field 340
If transparency is

sparent colour, if used.

P8 is used as the transparency indicator.
hised, colour values of zero become a

special case, and Tgnify transparency in that separation‘of

the high resolutio
Transparency indi
separation value i

If transparency is

continuous tone (HC) data.
Cates that the underlying colour-picture
used.

ised, then colour valuésof 0 shall

indicate transparefcy for the separatiobmto which they refer.

When the writer \
also uses transparg
data values "0" an
shall treat this dat
colours are requirg

ses "0" internally.as a data value and
ncy (field 34028 with value "1"), both

d "1" are.transferred as "1" and the reader
. as "0 If more or fewer than four

d, then SamplesPerPixel may take other

even-numbered v

lues (2, 6, 8...).

7.6.1 TIFF/IT-MP and TIFF/IT-MP/P1

TIFF/IT-MP makes use of all the features-and functipnality
supported by the TIFF and TIFF/IT fieldssappropriate to
monochrome continuous tone pictur€)images. TIFF{IT-
MP/P1 limits the field values to either the default value, a
single value or a small choice-of values. TIFF/IT-MP/P1
also limits the usage of optional fields to the minim
required for reasonable interchange.

TIFF/IT-MP/P1 is-a'simplified image file format prdfile for
monochrome continuous tone picture image (MP) dgta and
can be considered a constrained subset of TIFF/IT-MP
specifically’intended for simpler implementation. TIFF/IT-
MP/P] files can be read by typical TIFF 6.0 readers pnd be
writtent 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 describing
colour are not recognized by a baseline TIFF 6.0 realer.

7.6.2 Data structure
7.6.2.1 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 dafa
stream. This applies to foreground colours only.
Monochrome continuous tone pictures do not have
background colour specifications. The scaling of thepe
intensity values is linear with respect to printing dot

NOTE 22 For example, pixel runs for four-separation colours are
coded with six bytes each, two bytes for the run length followed
by four bytes for the separation values. In this case, each line
begins and ends with six zero bytes.

If the separations

are CMYK, the encoding is:

Byte Value
Oand 1 run length
2 cyan colour value
3 magenta colour value
4 yellow colour value
5 black colour value

20

percent. The bytes for pixel data values are unsigned, and
any values from O through 255 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 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".
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Table 6 — TIFF/IT-HC and TIFF/IT-HC/P1 field usage
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Field Name Tag Data type Count Default TIFFAT-HC TIFF/IT- | Remarks
No. value HC/P1

NewSubfileType 254 LONG 1 0 d(=0) d=0
ImageWidth 256 SHORT/LONG | 1 none m m [pixels per line]
ImageLength 257 SHORT/LONG | 1 none m m [lines per image]
BitsPerSample 258 SHORT NOTE1 | 1 m(=8,8,8,8) m=8,8,8,8
Compression 259 SHORT 1 1 m =32895 m =32895
PhotomefiricInterpretation | 262 SHORT I none m=5 m=5

| DocumeptName 269 ASCII NOTE 2 | none optional not used (},[job hame]
ImageDdscription 270 ASCII NOTE 2 | none optional optional [pictyire name]
Make 271 ASCII NOTE 2 | none optional optional [vendor name]
Model 272 ASCII NOTE 2 | none optional not used
StripOffiets 273 SHORT/LONG | NOTE 3 | none m m pointer to image data
Orientatijon 274 SHORT 1 1 d(=1, =4,=5,=8) |d=I
SamplesPerPixel 277 SHORT 1 1 m(=4) m=4 [no. ¢f separations]
RowsPeqStrip 278 SHORT/LONG | 1 FFFFFFFFh| d d NOTE 5
StripByteCounts 279 SHORT/LONG | NOTE 3 | none m m
XResolution 282 RATIONAL 1 none m m [res. pf line]
YResolution 283 RATIONAL 1 noné m m [res. pf breadth]
PlanarCqnfiguration 284 SHORT 1 L d=1 d=1
PageName 285 ASCII NOTE®2\| none optional not used
ResolutipnUnit 296 SHORT 1 2 d(=2, =3) d=2,=3
Softward 305 ASCII NOTE 2 | none optional optional [program name]
DateTime 306 ASCIHI NOTE 4 | none optional optional
Artist 315 ASCII NOTE 2 | none optional optional
HostComputer 316 ASCII NOTE 2 | none optional not used
InkSet 332 SHORT 1 1 optional (NOTE 6) | d=1
Number{QfInks 334 SHORT 1 4 optional (NOTE 7) | d=4
DotRange 336 BYTE/SHORT | 2 0,255 d d=0,255
Copyright 33432 | ASCII NOTE 2 | none optional optional
Site 34016 | ASCII NOTE 2 | none optional not used [site hame]
ColorSequence 34017 | ASCII NOTE2 | CMYK d(=CMYK,=YMCK) | not used | [seqyence of colors]
Transpatercylndicator 34028 | BYTE 1 0 d=0, =1 d=0, =1
ColorChlaracterization 34029 | ASCII NOTE 2 | none optional optional | NOTES 8 and 9
HCUsage 34030 | LONG 1 0 d(NOTE 9) d(NOTE 9)

SamplesPerPixel.

O 00 J WA WN —

The number of characters (bytes) in the string including the terminating null.
StripsPerImage = INTEGER((ImageLength+RowsPerStrip-1)/RowsPerStrip), where INTEGER(x) is the integer value of x (i.e. INTEGER(2.9)=2).
20 characters in the format YYYY:MM:DD HH:MM:SS indicating Year, Month, Day, space, Hour, Minute, Second, null.

The default value FFFFFFFFh means that the entire image is contained in a single strip.
If InkSet tag is used, it shall have a value of 1, if ColorSequence tag value is the default value of "CMYK", otherwise it shall have the value of 2.
If NumberOflnks tag is used, it must have the same value as the value of SamplesPerPixel.

ISO 12641, 1SO 12642, ASCII data tables, or named colour definition as described in ANSI/CGATS.15
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 which may be coded in the file (see 7.2.5).

21
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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 is at the discretion of the reader.

NOTE 24 In this case, though the originator of the file defines the
conversion from pixel intensity values to percent intensity values
by specifying the PixelIntensityRange 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

© ISO

background colour, specified in the sequence as defined in
ColorSequence. 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
function 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. ImageColorIndicator and
BackgroundColorIndicator field values shall be used to

by putting the valpe "1" in the ImageColorIndicator field.
In this case, ImageColorValue shall contain the values of
the colour compopents for the image colour, specified in

mdicate when, 1f, and how 1mage and background cplours
are used, including the use of transparency (see 7.2.B). An
example of this data encoding is shown in annex G.

the sequence as defined in ColorSequence. These colour
values apply to the image colour when printed at 100%

intensity for mon

bchrome continuous tone pictures.

7.7.3 TIFF/T-BP and TIFF/IT-BP/PDencoding

Annex G illustratps the relationships between pixel data
values, intensity Yalues, image colour values, and dot
percent.

7.6.3 TIFF/IT-MP and TIFF/IT-MP/P1 encoding

Field usage for TIFF/IT-MP and TIFF/IT-MP/P1 data is as
shown in table 7.[The names in brackets correspond to ISO
10759 fields.

7.7 Binary picture (BP) file
7.7.1 TIFF/IT-BP and TIFF/IT-BP/P1

TIFF/IT-BP makes use of all the features and functionality
supported by the [TTFF and TIFF/IT fields appropriate to
binary picture impges. TIFF/IT-BP/P1 limitsthe-field
values to either the default value, a single,value or a small
choice of values. | TIFF/IT-BP/P1 also_limits the usage of
optional fields to|the minimum required*for reasonable
interchange.

TIFF/IT-BP/P1 i§ a simplified image file format profile for
binary picture (BP) imagedata and can be considered a
constrained subsgt of TIFF/IT-BP specifically intended for
simpler implementation. TIFF/IT-BP/P1 files can be read

Field usage for TIFF/IT-BP and-TIFF/IT-BP/P1 dath is as
shown in table 8. The names/in‘brackets correspond| to ISO
10759 fields.

7.8 Binary line art{(BL) file
7.8.1 TIFF/IT-BL and TIFF/IT-BL/P1

TIFF/TT-BL makes use of all the features and functionality
supparted by the TIFF and TIFF/IT fields appropriate to
binary line art images. TIFF/IT-BL/P1 limits the figld
values to either the default value, a single value or a small
choice of values. TIFF/IT-BL/P1 also limits the usdge of
optional fields to the minimum required for reasonaple
interchange.

TIFF/IT-BL/P1 is a simplified image file format prgfile for
binary line art (BL) image data and can be consider¢d a
constrained subset of TIFF/IT-BL specifically intended for
simpler implementation. Neither TIFF/IT-BL nor TIFF/IT-
BL/P1 files are readable by typical TIFF 6.0 readerg and
neither can be written by typical TIFF 6.0 writers b¢cause
of the mandatory use of TIFF/IT-specific fields and|values,
and non-traditional interpretations of other TIFF 6.() fields
and values (e.g., compression by mandatory run length
encoding). Filters may be written for DTP and othgr

applications which are desired to read and write TIFF/IT-
Rl and TIEFEAT RI /P11 filac

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
reference to colour specifications will be lost since those
fields describing colour are not recognized by a baseline
TIFF 6.0 reader.

7.7.2 Data structure
For binary pictures, ImageColorValue and

BackgroundColorValue may contain the values of the
colour components for the image (foreground) and

22
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filters for TIFF/IT-BL/P1 are simpler to implement than for
TIFF/IT-BL.

7.8.2 Data structure

Each line of data shall be encoded as a sequence of pairs of
background and image run lengths. Each new scan line
shall start with a background run. In the case where a
continuous background or an image section of a scan line
has to be encoded by more than one run length pair, a zero
run length of the "opposite" colour shall be inserted.
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Table 7 — TIFF/IT-MP and TIFF/IT-MP/P1 field usage

Field name Tag Data type Count Default TIFF/AT-MP TIFF/IT- | Remarks

No. value MP/P1
NewSubfileType 254 LONG 1 0 d(=0) d=0
ImageWidth 256 SHORT/LONG | 1 none m m |pixels per line]
ImageLength 257 SHORT/LONG | I none m m [lines per image]|
BitsPerSample 258 SHORT I I m(=8) m=8
Compression 259 SHORT I 1 d=1, =32895 d=1
PhotometricInterpretation 262 SHORT 1 none m(=0) (NOTE 7) m=0
Documem}\l ame 269 ASCII NOTE 1 | none optional not used [job.name]
ImageDes¢ription 270 ASCII NOTE 1 | none optional optional [picturq name]
Make 271 ASCII NOTE 1 none optional optional [vendof name]
Model 272 ASCII NOTE 1 | none optional not sed
StripOffsefs 273 SHORT/LONG | NOTE2 | none m m pointer|to image data
Orientatiol 274 SHORT 1 1 d(=1, =4, =5, =8) d=I
SamplesPgrPixel 277 SHORT 1 1 d=1 d=1 [no. of geparations|
RowsPerS}rip 278 SHORT/LONG | 1 FFFFFFFFh | d d NOTE
StripByte(Counts 279 SHORT/LONG | NOTE2 | none m m
XResolutipn 282 RATIONAL 1 none m m [res. offline]
YResolutipn 283 RATIONAL 1 none m m [res. of|breadth]
PageNamg 285 ASCII NOTE 1 | none optional not used
ResolutiorfUnit 296 SHORT 1 2 d(=2,=3) d=2,=3
Software 305 ASCIl NOTE 1 | néne optional optional |program name}
DateTime 306 ASCII NOTE 3| none optional optional
Artist 315 ASCII NQTE [ | none optional optional
HostComgputer 316 ASCIHI NOTE | | none optional not used
DotRange 336 BYTE/SHORT "2 0,255 d d=0,255
Copyright] 33432 | ASCII NOTE | | none optional optional
Site 34016 | ASCH NOTE 1 none optional not used [site ngme]
ColorSeqyence 34017 | ASCII NOTE1l | CMYK d(=CMYK, =YMCK) | not used [sequence of colors]
IT8Heade 34018 ~|_ASCII NOTE 1 | none optional not used
RasterPadfling 34019 | SHORT 1 0 NOTE 6 not used
ImageColprIndicator 34023 | BYTE 1 0 d=0, =1 d=0, =1 NOTE]9
ImageColprValue 34025 | BYTE NOTE 4 | none NOTE 7,8 NOTE 7,
PixellntensityRange 34027 | BYTE 2 NOTE 10 d (NOTE 7) d=0,255
ColorChafacterization 34029 | ASCII NOTE 1 | none optional optional NOTE|9

(o NN R N

RasterPadding.

BitsPerSample

The 'mumberofcharacters \'Uyu: Tt auiug iu\.ludiug the eIt o
StripsPerlmage=INTEGER ((ImageLength+RowsPerStrip-1)/RowsPerStrip), where INTEGER(x) is the integer value of x (i.e. INTEGER (2.9)=2).
20 characters in the format YYYY:MM:DD HH:MM:SS indicating Year, Month, Day, space, Hour, Minute, Second, null.

One 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.

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

7 If PhotometricInterpretation value is 0, pixel values of 0 are imaged as white (background), pixel values of 2
density image colour, as specified by ImageColorIndicator, ImageColorValue, and PixellntesityRange tag values.
If PhotometricInterpretation value is 1, pixel values of 2
density image colour (i.e. the image is reversed from the interpretation of PhotometricInterpretation value of 0).
8 If ImageColorIndicator value is 1, ImageColorValue is mandatory. If ImageColorIndicator value is 0, ImageColorValue is not used.
9  ISO 12641, 1SO 12642, ASCII data tables, or named colour definition as described in ANSI/CGATS.15
10 0 and 2%"7S"™ 1 for 0% and 100% intensity respectively.

BitsPerSample

-1 are imaged as maximum

-1 are imaged as white (background), pixel values of 0 are imaged as maximum

23
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Table 8 — TIFF/IT-BP and TIFF/IT-BP/P1 Field usage

© ISO

Field name Tag | Data type Count | Default TIFF/T-BP TIFF/AT- | Remarks
No. value BP/P1

NewSubfileType 254 LONG 1 0 d(=0) d=0

ImageWidth 256 SHORT/LONG | 1 none m m [pixels per line]

ImageLength 257 SHORT/LONG | | none m m [lines per image|

BitsPerSample 258 SHORT 1 1 d=1 d=1

Compression 259 SHORT 1 1 d=1 d=1

PhotometricInterpretation 262 SHORT 1 none m(=0) NOTE 6 m=0

DocumentName 269 ASCII NOTE 1 | none optional not used [job name)

ImageDescription 270 ASCII NOTE ! | none optional optional [pictufename

Make 271 ASCII NOTE 1 | none optional optional [vendor name

Model 272 ASCII NOTE 1 | none optional not used

StripOffsets 273 SHORT/LONG | NOTE2 | none m m pointer to imape data

Orientation 274 SHORT 1 1 d(=1, =4, =5, =8) d=|

SamplesPerPixel 277 SHORT 1 1 d=1 d=1 [no. of separations]

RowsPerStrip 278 SHORT/LONG | 1 FFFFFFFFh | d d NOTE 5

StripByteCounts 279 SHORT/LONG | NOTE2 | none m m

XResolution 282 RATIONAL | none m m |res. of line]

YResolution 283 RATIONAL 1 none m m [res. of breadth)

PageName 285 ASCII NOTE 1 | none optignal not used

ResolutionUnit 296 SHORT 1 2 d(=2, =3) d=2,=3

Software 305 ASCII NOTE 1 | none optional optional [program namg]

DateTime 306 ASCII NOTE 3 | none optional optional

Artist 315 ASCII NOTE1 | none optional optional

HostComputer 316 ASCII NOTE.}.\Unone optional not used

DotRange 336 BYTE/SHORT |2 0,255 d d=0,255

Copyright 33432 | ASCII NOTE 1 | none optional optional

Site 34016 | ASCII NOTE 1 none optional not used [site name]

ColorSequence 34017 | ASCHI NOTE 1 CMYK d(=CMYK, =YMCK) | not used [sequence of dolors]

IT8Header 34018 | ASCI NOTE 1 | none optional not used

ImageColorIndicgtor 34023 |.BYTE 1 0 d=0, =1, =2 d=0,=1,=2 | NOTE7

BackgroundColoflndicator | 34024 .| BYTE 1 0 d=0, =1, =2 d=0,=1,=2 | NOTE 7

ImageColorValug 34025 | BYTE NOTE 4 | none NOTE 6, 7 NOTE 7, 8

BackgroundColoyValue 34026 | BYTE NOTE 4 | none NOTE 6, 7 NOTE 7,8

ColorCharacterizption 34029 | ASCII NOTE 1 | none optional optional NOTE 8

1 The number pf characters (bytes) in the string including the terminating null

2 StripsPerlmage=INTEGER((ImageLength+RowsPerStrip-1)/RowsPerStrip), where INTEGER(x) is the integer value of x (i.e. INTEGER

3 (220'9c)ha2rz)1ctcrs in the format YYYY:MM:DD HH:MM:SS indicating Year, Month, Day, space, Hour, Minute, Second, null.

4 One byte for each colour indicated in ColorSequence ( count of one less than count of ColorSequence).

5  The default value FFFFFFFFh means that the entire image is contained in a single strip.

6  If Photometriclnterpretation value is 0, pixel values of O are imaged as background and pixel values of | are imaged as image, as specified by
imageColorIndicator, BackgroundColorIndicator, ImageColorValue, and BackgoundColorValue. If PhotometricInterpretation 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
PhotometricInterpretation value of 0).

7  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.

8 IS0 12641, ISO 12642, ASCII data tables, or named colour definition as described in ANSI/CGATS.15.
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For binary line art, the data stream indicates which of the
colours, foreground or background, will print. The decoded
run lengths of the data stream function as a switch between
the image (foreground) colour and the background colour.
An example of this data encoding is shown in annex G.

7.8.2.1 Run length encoding structure

There are two basic formats for encoding run lengths. The
short form (8 bits long) is used for encoding run lengths up
to 254 plxels long, and the long format (24 blts long) for
encoding R s
may be cd mbmed w1th1n a smgle backgroundllmage run
length paif, and may be freely mixed within a file, as the
long form|is encoded as a special case of the short form.
Writers are required to write the short form. There is no
requirement to write both forms, since long runs may be
encoded With repetitions of the short form. Readers shall
be capabl¢ of reading both forms.

The short [form consists of a single-byte entry representing
a binary number signifying the run length from 0 through
254 as foljows:

Byte: 0
Value run length (0 through 254)

The value]0 indicates an "empty" run; two successive zero
bytes are pot allowed within a scan line, as this would
conflict with other indicators.

The long form consists of a three-byte entry, with:the first
eight bits p binary number always equal to 255 to signify
the long form. The next 16 bits are a binary,number
representipg the run length from 1 throught65535. In the
event the Jong form is used to encodesa run length of less
than 256, pyte 1 will be binary zego;and the run length will
be found fn byte 2. The long form-looks as follows:

ISO 12639:1998(E)

Byte: 0 I and 2
Value: 255 run length (0 through 65535)

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

NOTE 25 Two adjacent zero bytes may also occur within
the encoding of a line, so this occurrence should not be
used as a means of detecting an end of line.

If the number of pixels in an encoded line does not equal
e-declared-numbe pixels—pe e he image, or the
number of encoded lmes does not equal-the)Heclared

number of lines in the image, an erroréxists|and continued
processing is left to the discretion of the proressing system.
If an image and/or background-colour is spefified, the
image colour value for a pixel is obtained by using the
alternating sequence of the run lengths as a $witch between
the background colour-and the image colour}, as defined in
ImageColorValug-and BackgroundColorValue, starting

with backgrotind colour at the beginning of gach scan line.
7.8.2.2:Line repeat code

This International Standard does not permit the use of line
repeat codes.

NOTE 26 ANSI Standard IT8.8 and ISO 1(759 permit the
use of line repeat codes to further compress fpinary line art
files.

7.8.3 TIFF/IT-BL and TIFF/IT-BL/P1 encoding
Field usage for TIFF/IT-BL and TIFF/IT-BI./P1 data is as

shown in table 9. The names in brackets corfespond to ISO
10759 fields.

25
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Table 9 — TIFF/IT-BL and TIFF/IT-BL/P1 field usage

Field name Tag | Data type Count | Default TIFF/IT-BL IFF/IT- Remarks
No. value BL/P1

NewSubfileType 254 LONG 1 0 d(=0) d=0

ImageWidth 256 SHORT/LONG | | none m m [pixels per line|

ImageLength 257 SHORT/LONG | | none m m [lines per image]

BitsPerSample 258 SHORT 1 1 d=1 d=1

Compression 259 SHORT 1 1 m=32898 m=32898

Photometriclnterpretation 262 SHORT 1 none m=0. =] (NOTE 6) m=0

DocumentName 269 ASCII NOTE | | none optional not used [job name}

ImageDescription 270 ASCII NOTE | | none optional optional | picture name]|

Make 271 ASCII NOTE | none optional optional {vendor namq|

Model 272 ASCII NOTE | | none optional not used

StripOffsets 273 SHORT/LONG | NOTE2 | none m m pointer to imgge data

Orientation 274 SHORT 1 1 d(=l1, =4, =5, =8) d=1

SamplesPerPixel 277 SHORT 1 1 d=1 d=1 [no. of separations]

RowsPerStrip 278 SHORT/LONG | 1 FFFFFFFFh | d d NOTE 5

StripByteCounts 279 SHORT/LONG | NOTE2 | none m m

XResolution 282 RATIONAL 1 none m m |res. of line]

YResolution 283 RATIONAL I none m m [res. of bread{h|

PageName 285 ASCII NOTE | | none optiohal not used

ResolutionUnit 296 SHORT | 2 d(=2, =3) d=2,=3

Software 305 ASCIH NOTE 1 | none optional optional [program nanje|

DateTime 306 ASCII NOTE 3 | nong optional optional

Artist 315 ASCII NOTE 1 | none optional optional

HostComputer 316 ASCII NOTE-N\|"none optional not used

DotRange 336 BYTE/SHORT | 2 0,255 d d=0,255

Copyright 33432 | ASCII NOTE 1 | none optional optional

Site 34016 | ASCIl NOTE 1 none optional not used [site name]

ColorSequence 34017 | ASCII NOTE 1 CMYK d(=CMYK, =YMCK) | not used [sequence of folors]

IT8Header 34018 | ASGIT NOTE | none optional not used

ImageColorIndicafor 34023 ¢BYTE 1 0 d=0, =1, =2 d=0, =1, =2 NOTE 8

BackgroundColor|ndicator | 34024 BYTE 1 0 d=0, =1, =2 d=0, =1, =2 NOTE 8

ImageColorValue 34025 | BYTE NOTE 4 | none NOTE 6, 7 NOTE 6, 7

BackgroundColorlValue 34026 | BYTE NOTE 4 | none NOTE 6, 7 NOTE 6, 7

ColorCharacterization 34029 | ASCII NOTE ! | none optional optional NOTE 8

| The number onmmmnng Tl

2 StripsPerlmage=INTEGER((ImageLength+RowsPerStrip-1)/RowsPerStrip), where INTEGER(x) is the integer value of x (i.e. INTEGER (2.9)=2).

3 20 characters in the format YYYY:MM:DD HH:MM:SS indicating Year, Month, Day, space, Hour, Minute, Second, null.

4 One byte for each colour indicated in ColorSequence (count of one less than count of ColorSequence).

5 The default value FFFFFFFFh means that the entire image is contained in a single strip.

6 If PhotometricInterpretation value is 0, pixel values of 0 are imaged as background and pixel values of 1 are imaged as image, as specified by
ImageColorIndicator, BackgroundColorIndicator, ImageColorValue, and BackgoundColorValue. If Photometriclnterpretation value is I, pixel
values of I 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).

7 If ImageColorlndicator value is 1, ImageColorValue is mandatory; otherwise, ImageColorValue is not used.

If BackgroundColorlndicator value is 1, BackgroundColorValue is mandatory; otherwise, BackgroundColorValue is not used.

8 1S0 12641, ISO 12642, ASCII data tables, or named colour definition as described in ANSI/CGATS.15.
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Annex A
(informative)

Relationship between image types on a colour page

A page generally consists of CT and LW areas. The CT

indication which may apply to any or all separations of the

areas are typically scanned images or colour gradations
("vignetteg", "degrades") and the LW areas are typically
text, rules] logotypes, etc.

The LW data needs to be at a high resolution (typically
more than|35 pixels per mm) to avoid the appearance of
jagged edges where there is high colour contrast; e.g.,
black letters on white paper. The CT data typically has
less colouf contrast between adjacent pixels because of the
sampling {echniques used in scanning images and the
response f the eye. Hence the spatial resolution, and with
it the volume of data, can be reduced; typically, fewer than
25 pixels I;Zr mm are used. Each processing and output
system wi]l have its own restrictions on CT and LW
resolution, and the relationship between them.

Typically,|both CT and LW pixels are square, the ratio
between their linear resolutions is a small integer, and they
are positigned such that the LW grid appears to subdivide
the CT grild, each having edges coincident with the axes of
the imagirjg area.

LW data if considered to take precedence.over CT data, as
if layered pver it. The combination of I(W) and CT on the
page is achieved by using two special\cdlours in the LW
palette: "hite" and "transparent._White (0% in all
separations) is conceptually a-selid colour like any other in
the LW pglette, and thus "kneoeks out" any underlying CT
data, in thjs case ensuring/that no ink is printed and the

bare substrate (paper).is’Seen. Transparent is a special

palette colour. It has the effect of making the LW
transparent in that separation, allowing the'hnderlying CT
to show through.

The above description of resolution suggests that the CT
resolution is lower than the' LW resolution. | While this is
true within the image, itis not always true gf the edges of
CT features. Where‘a-shape has a sloping dr curved edge
it may be necessary ‘or desirable to "cut intd" CT pixels at
LW resolution. ‘The HC data format provides a method
for doing this:

The HC file is at the same resolution as the[LW file, and is
also'run-length encoded, but each run has ifs colour
specified by a full CMYK or other colour vplue, instead of
a palette reference. By this means, the limif on the
number of palette colours is removed. Anogher way of
looking at the HC data is to consider it as afhigher
resolution continuous tone (CT) file in whi¢h each pixel is
accompanied by a repeat count. The HC file may have the
same concept of "transparency" as the LW file, but uses
colour byte values of zero to indicate it. THe HC file is
considered as lying between the LW and CT files in the
imaging model. It is possible to carry the lfne art data in
the HC file and omit the LW file if this is dpsired.
However, this may lead to an increase in file size owing to
the less compact encoding (six bytes per rup instead of
two or four). If there are fewer than 255 cdlours in the
line art, the LW format will produce a smalfer file.
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Annex B
(informative)

Colour values

This International Standard provides a method of

After scanning, they represent the scanned colour

© ISO

transferring imagesdestmed-for pliui uaiug the-four-cotour

printing process,
variety of source

These images can originate from a wide
s, and may be transferred at any point in

the production pyocess. Therefore, this International

Standard does n
but to define the

t attempt to specify the final printed result,
components of the image (sometimes

referred to as a "pag of pixels") and its current parameters,

such as size, res

lution, colour saturation, etc. This does

not imply that these parameters, and the specific colour

values assumed
prior to the print|

The relative cold
of the image at t
format. Relativg
image passes fro

by their definition, will remain unchanged
ng process.

ur values of the pixels represent the colour
ne time it was written in the TIFF/IT
colour values may be changed as the

m stage to stage in the production process.

PETCENtages; af ter COIour COITECHON ey TEPTesent
corrected colour percentages; etc. They may reprey

target value for dots on film for either lithographic pr

the
ent a

gravure printing, or the final dot value prifited on ppper
after dot gain, or any of a number of other representations

of the printing process. The current)generation of g

ata

exchange standards makes no assumptions about what the

value represents, but does provide a vehicle for trar
the values. It is necessary tosunderstand where the
in the printing process, and how it was created, to
understand what the.dot percent represents in absoll

sferring
mage is

ute

terms, and this ¢an‘enly be done with information from the

originator of the image. The various parts of ISO 1
ISO 12642;xand ANSI CGATS.15 address this issul
the field. ColorCharacterization is provided to carry|
calibration data as specified in them.

641,
e, and
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The Tag ImageEile ateec-by—Addu
and is currgntly defined and maintained by Adobe Systems,

Incorporatg
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Annex C
(informative)

The Tag Image File Format and TIFF/IT

attytothe AN -27 formmatfor fites on magnetic
tape and, as such, have characteristics inappippriate for

d. It is intended to provide "a rich environment

within whith the interchange of image data between

application

The forma

programs can be accomplished."

is extensible. Arrangements are available both

other media. TIFF/IT provides a mechanism [for encoding

to define private fields, and to define private enumerated
values for ¢xisting fields. The tag values for private fields
and the values for existing fields are made available by
Adobe. It i essential not to select arbitrary tag numbers for
private fields, since they might conflict with other use of
the same nimbers. Tag numbers 34016 through 34035,
along with|the additional enumerated values for
Compressipn and PlanarConfiguration referred to in this

Internatio

1 Standard, were formally assigned to the ANSI

IT8 Commijittee.
ANSIITS8.|[, IT8.2, and IT8.5 (which correspond to ISQ
10755, ISQ 10756, and ISO 10759, respectively) relate

ANSI IT8.1, IT8.2, and IT8.5 data\in a medi
manner. Existing TIFF fields and’eniumerateq

a-independent
values are

used wherever possible, and new ones are spgcified where

necessary. Newly defined fields have default
not cause any variation in.the significance of]
fields. By this meansyif'the default value app

values that do
existing
lies, the new

field can be omitted and the file may be compatible with

existing TIFEr€aders (this is possible for CT|
data formats only).

, BP, and MP

This concept is intended to allow existing TIFF writers to

genérate files in these formats wherever the ¢
¢ompatible, and to reduce the amount of mod
existing TIFF software needed when enhancg
undertaken. In particular, TIFF 6.0, Section 1
Images, conforms to this International Stand4

ata is
ification to
ment is

6: CMYK
rd.
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D.1 TIFFNTF

Typically, a fin
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raster formats d

TIFF/IT-FP pro

filac of the diffa

11:€5 O In€ GIIie

It is assumed th
processes have
that data type in
image file of tha

The component
TIFF/IT conforn
level. The final
conformant only
TIFF/IT-P1 con

page ready for exposure on an output

s of more than one of the CT, LW, and HC
scribed in this International Standard.

ides a mechanism for associating image

a mag malka s a naoca

Fin
\/nt t_leUD “’Vhlbh 111anc UP a uucu pasp

t, for each image type, the page assembly
ombined all the page input components of
0 one output file: the single component

[ data type for the page.

mage files of a final page may be of either
hance level or TIFF/IT-P1 conformance
age is considered to be TIFF/IT-P1

if all of its component files are

ormant and its own fields are TIFF/IT-

FP/P1 conformant as specified in D.2.5.

D.2 Data str
D.2.1 Compo
A final page con
which describes

file for each of (

As a simple step

component imag

but may be the 1
elements, correg
shall not extend

ucture
nent image files

sists of from two to four files:) The FP file
the page and an optional component image
[T, LW, and HC file types.

toward data volume reduction, each

e need not.extend to the page boundaries,
hinimum'rectangle which can contain all its
tly positioned. The component images
beyond the page boundaries by more than
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Merge 1

| Merge 2

N 7

ey

text

Figure D.1 — Sample FP file

values for Orientation and ResolutionUnit as the FP file. If
HC and LW files exist in the same final page, they| must
have the same values for XResolution and YResoljition.

a fractional pixe
correctly positio
(see figure D.1).

In areas of the fi

ﬂprinnal affset dimensions are used-to

n the component files within the page area

nal page where more than one component

file is present, the ordering shall be LW over HC over CT,
with transparency allowing lower layers to show through

where present.

Any area of the final page which does not contain image
data is considered to be a non-printing area.

All component files in a final page must have the same

30

D.2.2 FP file structure

The FP file uses the TIFF subfile structure (see figure D.2).
An FP file consists of from two to four Image File
Directories (IFDs), one for the FP itself and one for each of
the CT, LW, and HC component images which may be
present. The FP IFD is the Oth IFD. The component
images' IFDs can appear in any sequence.

The component images' IFDs are copies of the IFDs of the
actual component files, except as detailed in D.2.5.
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TIFFNT
File
Header

Itag 273=offset

FP IFD

| tag 273=0 | tag 273=0
Image 1 IFD Image 2 IFD
| tink | tink | tink=0

A

A

Figure D.2 — Example of FP file with subfile structure for an FP with two

component files

The companent images' TEDs are included to assure-that

the procesping system has all the information necessary to

process the
component

Only the ¢
file, not thd

FP file without having to actually access the
files until they are needed.

mponent images' IFDs are included in the FP
ir image data. Their StripOffset fields are

therefore zg¢ro.

The final ppge (Oth) IFD does contain "image" data, in
keeping with TIFF 6.0 requirements and to allow

positioning]

the FP file using page make-up applications.

This data npay be a low-resolution rendering of the page,

but may be|
discretion

any other image, including white space, at the
f the writer. The image size in pixels in each

dimension fivided by the resolution in that direction must
give the expct actual page size in the appropriate resolution
units. The jmage data may be TIFF 6.0 Bilevel, Grayscale,
RGB, or CMYK, using the tags specified in D.2.6.

NOTE 27 A

Ithough the Oth IFD is TIFF 6.0-compliant, th€ FP

file itself is pot, because the subsequent IFDs do not ificliide

image data.

D.2.3 Referencing component image files

The Image
IED in the
component|
be renamed
exchanged

Description field in each‘component image's
FP file must contaip-the“actual name of the
image file at creation time. Because files may
after creationjparticularly if they are
between heterfogeneous operating systems, the

actual file name sheuld also be included in the

ImageDesd
table D.1.)

ription field of each component image file. (See

field in each component file contain its file narhe; this may not

NOTE 28 While itis f"""mmMDescription
always be possible if the final page is created:séparately from its

components. Changing the IFD of a file beirig included in a final

page may not be feasible, such as when/thie FP fild

is being added

to a write-once medium which alr¢ady’contains sojme or all of the

component files.

D.2.4 Page positions of component image files

The position of.edch component image on thg

page is

specified by the\XPosition and YPosition fields in its IFD
in the FP file."If these fields are not included for a
component, the component is assumed to be positioned at
the top.left corner of the page. The XPositiop and

YRosition fields may also be set in the actual
image files, but there they are informational ¢

component
nly. All

processing is to be performed according to the fields within

the IFDs in the FP file.
D.2.5 Component image IFD encoding

Additional field usage for component images

IFD fields

for inclusion in TIFF/IT-FP and TIFF/IT-FP/P1 is as
shown in table D.2. These fields are in additipn to the fields

defined in the appropriate subclause in this I
Standard for the component files. For fields
in both places, the usage within the FP file is
table D.2.

D.2.6 TIFF/IT-FP and TIFF/IT-FP/P]|

General field usage for TIFF/IT-FP and TIFH
final page (Oth) IFD is as shown in table D.4.

ternational
hich appear
as shown in

encoding

/IT-FP/P1
Table D.3
nd on the

This usage

is in contrast to the usage in individual image

files, where the field is optional and descriptive and its

meaning is
ISO 10759

the same as the ISO 10755, ISO 10756, and
picture name field.

dafi £ial1d £, ran £iald Jotala ol
UCTTICS TICTO U S ag U TUT IO SUTICTUS Wit UcT

encoding of the low-resolution image data.

31


https://standardsiso.com/api/?name=10f3333b5c099919a967cf5eca91a39e

ISO 12639:1998(E) © ISO

Table D.1 — ImageDescription field usage in component image files of a final page

Field name Tag |Data type Count |Default |TIFF/IT-FP TIFF/AT- Remarks
No. value FP/P1
ImageDescription 270  |ASCII NOTE1 |none NOTE 2 NOTE 2

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

2 Inanimage 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.)

Table D.2 — TIFF/IT-FP and TIFF/IT-FP/P1 component image IFD field usage

Field name Tag |Data type Count Default |TIFF/T-FP TIFF/IT- Remarks
No. value FP/P1

ImageDescriptior 270  |ASCIH NOTE 1 none m (NOTE 2) m (NOTE 2)

StripOffsets 273 |SHORT/LONG |1 none m=0 m=0 no image data

XPosition 286 |RATIONAL 1 0 d d NOTE 3

YPosition 287 |RATIONAL 1 0 d d NOTE 4

1 The number off characters (bytes) in the string including the terminating null.

2 ImageDescriptjon contains the actual name of the component image file as created.

3 XPosition is the offset of the left side of the image from the left side of the page, in positive ResolutionUnits.

4 YPosition is the offset of the top of the image from the top of the page, in positive ResolutionUnits.

T4ble D.3 — TIFF/IT-FP 0th IFD field usage for-various low-resolution image data encodings

Field name Tag |Data type Count . |Pefault |Bilevel Grayscale |RGB CMYK
No. value

BitsPerSample 258 |SHORT NOTE1 |1 not used m=4, =8 m=8§,8,8 m=8,8,8,8|

PhotometricInterpretation {262 |SHORT 1 none m (NOTE 2) {m (NOTE2) |m=2 m=5

SamplesPerPixel 277 |SHORT 1 1 not used not used m=3 m=4

InkSet 332 |SHORF 1 1 not used not used not used d=1

NumberOflInks 334 |SHORT 1 4 not used not used notused |d=4

DotRange 336 ABYTE/SHORT |2 0,255 not used not used not used d=0,255

I SamplesPerPixel

2 0=WhitelsZerq, 1=BlacklsZero
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Table D.4 — TIFF/IT-FP and TIFF/IT-FP/P1 Oth IFD field usage
Field name Tag |Data type Count  |Default TIFFAT-FP | TIFF/IT- Remarks
No. value FP/P1

NewSubfileType 254 |LONG 1 0 m=bit 3=1 m=bit 3=1 NOTE 1
ImageWidth 256  |SHORT/LONG |1 none m (NOTE 2) m (NOTE 2) |[pixels per line]
ImageLength 257 |SHORT/LONG |1 none m (NOTE 3) m (NOTE 3) |[lines per image]
Compression 259 |SHORT 1 1 d=1 =1

DocumentName 269 |ASCI NOTE 4 |none optional not used [job name]
ImageDescription 270 ASCH NOTE4 |none m (NOTE 5) m (NOTE S) |FP file name
Make 271 |ASCH NOTE4 |none optional optional [vendoryhame]
Model 272 |ASCI NOTE 4 |none optional not used

StripOffsets 273 |SHORT/LONG|NOTE 6 |[none m m

Orientation 274 |SHORT 1 1 d(=1, =4, =5, =8) |d=1

RowsPerStijip 278 |SHORT/LONG |1 FFFFFFFFh |d d NOTE 7
StripByteCgunts 279  |SHORT/LONG |[NOTE 6 |none m m

XResolutiop 282 |RATIONAL 1 none m (NOTE 2) m (NOTE 2) |[res. of line]
YResolution 283 |RATIONAL 1 none m (NOTEA) m (NOTE 3) |[res. of breadth]
PlanarConfiguration 284 |SHORT 1 1 d=1 d=1 (NOTE 8)

PageName 285 |ASCIH NOTE4 |none optional not used

ResolutionUnit 296 |SHORT 1 2 d(=2, =3) d=2,=3

Software 305 |ASCH NOTE 4 |none optional optional [progran} name]
DateTime 306 |ASCH NOTE9 |none optional optional

Artist 315 |ASCH NOTE 4 |nbhe optional optional

HostCompyter 316 |ASCII NOTE 4% \{/none optional not used

Copyright 33432 | ASCII NOTE;4 |none optional optional

Site 34016 |ASCII NOTE4 |[none optional not used [site name]

1 Bit 3 of NewSubfileType has been allocated to uniquely identify TIFF/IT-FP files. The least significant bit is bit 0.

2 Any valye of XResolution may be used such thatImageWidth divided by XResolution equals the exact actual page width in Resoluti¢nUnits.
3 Any valye of YResolution may be used sugh that ImageLength divided by YResolution equals the exact actual page length in ResolutionUnits.
4 The number of characters (bytes) in the.string including the terminating null.

5 The name of the FP file at creation time, in order to facilitate identifying it in case of a subsequent rename.

6  StripsPeflmage.

7  The default value FFFFFFFFh.is€ffectively infinite, meaning that the entire image is contained in a single strip.

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

9 20 charatters in the formatYYYY:MM:DD HH:MM:SS indicating Year, Month, Day, space, Hour, Minute, Second, null.
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Identification and determination procedures

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

The following 1pgic can be used to determine the file type of a TIFF/IT file:

.'w— 1
e if = 1 or is non-existen

if Compyession = 1 or 32895 then
if PhotometricInterpretation = 5 then

if PlanarConfiguration = 1 then type is CT with pixel jnterleaving
if PlanarConfiguration = 32768 then type is CT with ling-interleaving
if PlanarConfiguration = 2 then type is CT with colour interleaving
if PhotometricInterpretation = 0 or 1 then
if BitsPerSample = | then type is BP,
if BitsPerSample > 1 then type is MP.
if Compjression = 32896 then type is. LW
if Compression = 32897 then typeas HC
if Compyression = 32898 then type is BL
if bit3 of NewSubfileType = 1 then type is FP

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

The component(images' ImageDescription fields in their IEDs in the FP file contain the names of the component image files at
the time the fingl page was created. The ImageDescription-field in each component image file should also contain thi§ name,

but may not in dertain cases (see D.2.3). Files may be'rehamed, however, after the final page is created. In particular,
renaming may He done automatically when files are exchanged between operating systems with differing file naming|rules.

The Inter-Comgany File Exchange Network (IFEN) specification defines files which may, in some cases, partially cqmply
with this Interngtional Standard. A readef 3pplication could be designed to process both TIFF/IT and IFEN final pagds. In
IFEN, however] file names are not explicitly coded within the files. All files of an IFEN final page, including the FP file, have
the same base file name with a thrée=character extension specifying the file type (.ICT for IFEN CT, .ILW for IFEN LW, .JHC
for IFEN HC, apd .IFP for IFEN\FP).

The following afgorithm-an be used to locate the component files of a final page, given the FP file:

FileNan[e ='component image's ImageDescription field from its IFD in the FP file, if present

if ImageDescription exists but the file "FileName" does not exist it is possibly renamed or IFEN
search all TIFF/IT files for a file of the correct type with ImageDescription = FileName

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 specification

If the reader application supports IFEN files, it may be more efficient to test for IFEN file naming first if the FP file’s name
includes the IFEN FP file extension.
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