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Abstract

This standard specifies the Universal Image Format (UIF). The UIF requirements [7] are
derived from the requirements for IPPFAX [8] and Internet Fax [9].

Insummary UIF isaraster image data format intended for use by, but not limited to, the
IPPFAX protocol, which is used to provide a synchronous, reliable exchange of image
Documents between Senders and Receivers. UIF is based on the TIFF-FX specification [4],
which describes the TIFF (Tag Image File Format) representation of image data specified by
the ITU-T Recommendations for black-and-white and color facamile.

This document (1) formdly defines aseries of “UIF profiles’ disinguished primarily by the
method of compression employed and color space used; (2) describes the use of CONNEG in
capabilities communication between two UIF-enabled Devices; and (3) defines a set of
basdline capabilities that permit a CONNEG implementation to be optiond.

This document is a draft of an IEEE-1STO PWG Proposed Standard and is in full conformance with al
provisions of the PWG Process (see: ftp//ftp.pwg.org/pub/pwg/generd/pwg- process.pdf). PWG
Proposed Standards are working documents of the IEEE-1STO PWG and itsworking groups. Thelist
of current PWG projects and drafts can be obtained at http://www.pwg.org

When approved as a PWG standard, this document will be available from:
ftp://ftp.pwg.org/pub/pwg/standards/pwg510x.y.pdf, .doc, .rtf
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This document may be copied and furnished to others, and derivative works that comment on, or
otherwise explain it or assst in its implementation may be prepared, copied, published and distributed,
in whole or in part, without restriction of any kind, provided that the above copyright notice, this
paragraph and the title of the Document as referenced below are included on al such copies and
derivative works. However, this document itsalf may not be modified in any way, such asby
removing the copyright notice or references to the IEEE-ISTO and the Printer Working Group, a
program of the IEEE-ISTO.

Title Universal Image Format

The IEEE-1STO and the Printer Working Group DISCLAIM ANY AND ALL WARRANTIES,
WHETHER EXPRESS OR IMPLIED INCLUDING (WITHOUT LIMITATION) ANY IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

The Printer Working Group, a program of the IEEE-ISTO, reserves the right to make changesto the
document without further notice. The document may be updated, replaced or made obsolete by other
documents at any time.

The IEEE-ISTO takes no position regarding the vaidity or scope of any intellectua property or other
rights that might be claimed to pertain to the implementation or use of the technology described in this
document or the extent to which any license under such rights might or might not be available; neither

does it represent that it has made any effort to identify any such rights.

The IEEE-ISTO invites any interested party to bring to its attention any copyrights, patents, or patent
applications, or other proprietary rights which may cover technology that may be required to
implement the contents of this document. The IEEE-1STO and its programs shall not be respongible for
identifying patents for which alicense may be required by a document and/or IEEE-1STO Industry
Group Standard or for conducting inquiries into the legd vdidity or scope of those patents that are
brought to its attention. Inquiries may be submitted to the IEEE-ISTO by e-mail &:

ieee-ito@ieee.org.

The Printer Working Group acknowledges that the IEEE-1STO (acting itsdf or through its designees)
is, and shdl at dl times, be the sole entity that may authorize the use of certification marks,
trademarks, or other specia designations to indicate compliance with these materids.

Use of this document iswholly voluntary. The existence of this document does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services
related to its scope.
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1 Introduction

This document specifies hew-an an image data format based on TIFF-FX [4] especidly suited for use

with synchronous protocols (e.g., |PPFAX][10]).-HRR2:3}Hprnter-supperts the FHER-FX[4HHAternet
Fax-Hmageformat: Theincreased conformance requirements found in this UIF specification reflect the
need for adata format where qudity document transmissonisthe primary concern. The complete
support for TIFF-FX inthisway is caled Universa Image Format (UIF). There are severd piecesto
this support:

» A specification of precisely what parts of the TIFF-FX specification is-are to be supported

» How the UIF-capable Sender uses CONNEG printeaHlowsiertsto discover sthe UIF
characterigtics (resolution, drawing surface, etc.) of apotential UIF Receiver.

» How the dientSender specifies options for the tranamission (ssaing-reducing for example).

2 Terminology
This section defines the following additiona terms that are used throughout this standard.

2.1 Conformance Terminology

Thekey wordsMUST, MUST NOT, REQUIRED, SHOULD, SHOULD NOT,
RECOMMENDED, MAY, and OPTIONAL in this document are to be interpreted as described in
RFC 2119[18].

2.2 Model

The following terms are introduced and capitaized in order to indicate their specific meaning:
Baseline Field — One of the core set of TIFF fidds introduced by the TIFF specification [19]
Device — A Sender or Recelver

Document — The eectronic representation of a set of one or more pages that the Sender sends to the
Recaver.

Extension Field — One of the TIFF extension fields introduced by the current TIFF specification [19],
specification, the set of Pagemaker TIFF Technical Notes[20], or TIFF Technica Note 2 [21].

New Field — One of the new TIFF fiddsintroduced by the TIFF-FX specification [4]. Note that the
UIF specification does not introduce any new TIFF tags.

Receiver — Thisisthe agent (software, hardware or some combination) that receives the Document
sent by the Sender.
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Sender — Thisisthe agent (software, hardware or some combination) that is used to transmit a
Document to a Receiver.

23 Indicating Supportusing MIME

[22] describes the regigtration of the MIME content-type imageltiff to refer to TIFF encoded image
data. In addition, an optiond "application” parameter is defined for imageltiff to identify a particular
application's subset of TIFF and TIFF extensons for the encoded image data, if it isknown. Typicaly,
thiswould be used to assgt the recipient in digpatching a suitable rendering package to handle the
display or processing of theimagefile.

3.1 MIME content type type

When transported by MIME, the TIFF content defined by this document MUST be encoded within an
‘imegeftiff’ content type.

3.2 MIME application parameter

The two vaues of the imageltiff goplication parameter as defined for UIF are ‘uifow and ‘ufcolor’.

The "ufbw" gpplication parameter is suitable for use by Senders that can process one or more UIF
profiles used for the encoding of black and white facamile data.

The"uifcolor" application parameter is suitable for use by Senders that can process one or more UIF
profiles or subsets that can be used for the encoding of black and white, AND color facsmile data.

Since this document defines severd UIF profiles, the following rules MUST be followed when setting
the gpplication parameter vaue. Senders that use UIF Profiles S, F, or J, MUST st the vaue of the
application parameter to “ufow”. Senders which use UIF ProfilesC, L, or M, MUST st the vaue of
the application parameter to “ufcolor”.

An example of the use of the imageltiff MIME Content-type with the gpplication parameter set with
the vaue 'uifbw’ follows:

Content-type: imegeltiff; gpplication=ufbw

In this example, use of this parameter vaue will enable a Receiver to identify the content asbeing
within aprofile or subset of UIF that is suitable for encoding black and white image data, before
attempting to process the image data.

Inasmilar repect, an example of the imageltiff MIME Content-type with the application parameter
setting suitable for handling acolor subset or profile of TIFF for facsmile is shown below:

Content-type: imegeltiff; gpplication=ufcolor
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34 TIFF-FX support

A profileis based on acollection of ITU-T facamile coding methods. The UIF profiles listed below
have been derived from TIFF-FX [45]. The reader is referred to this document for a complete
description of each profile, as the subsections below briefly summarize each profile and list only the
differences between the UIF verson of the profile and TIFF-FX profile on which it is based.

A printer that supports UIF must support at least UIF Profile SU.

4.1 UIF Profile Relationships

The following tree diagram, which is adgpted from TIFF-FX[4] shows the relationship among UIF
profiles and between UIF profiles and coding methods.

/ F (M, MR MR C (JPEG
/ I\
J (JBIQ s\
/ \
L (JBIG \
\
M ( MRC)

All implementations of UIF MUST implement UIF Profile US, which is the root node of the tree. All
color implementations of UIF MUST implement UIF Profile C. The implementation of a particular
profile MUST aso implement those profiles on the path that connect it to the root node, and MAY
optiondly implement profiles not on the path connecting it to the root node. For example, an
implementation of UIF Profile M must dso implement UIF Profiles C and US, and may optiondly
implement UIF Profile F, Jor L. For another example, an implementation of UIF Profile C mugt aso
implement UIF Prafile US, and may optiondly implement UIF Profile F or J.

324.2 UIF Profile S Y

UIF Profile SU ismodeled after Profile S of TIFFFX[45], which describes the minima black-and-
white subset of TIFF for facsmile UIF Profile SU uses 1-dimensona Modified Huffman (MH)
compression as defined in ITU-T T.4 [11] and sha-MUST adopt the same requirements and
restrictions for basaine Basdine FHEFFidds, eExtenson HHHR{Fields, byte order, bit order, and
imagefile directory (IFD) placement as sated in Section 3 of TIFF-FX[4] with the exception of the
fallowing:
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1) ImageWidth is not congtrained
2) XResolution isnot congtrained, but 200, 300, and 600dpi MUST be supported
3) YResolution isnot constrained, but 200, 300, and 600dpi MUST be supported

Note that ‘ XResolution’” and * Y Resolution’ values refer to the resolutions that the Receiver is capable
of processing, not necessarily the resolutions that the Receiver is physicaly capable of producing (eg.,
printer engine ddivery).
The following Basdine and Extension Fields and field values MUST be supported by dl UIF
implementations. For a complete description of the Basdine and Extension Fieds shown below, see
the TIFF-FX specification [4].

Table1l. UIFProfile SBaseline Fields

BitsPerSample 1
Compression 3. 1D Modified Huffman coding
set T4Options=0or 4
FillOrder 2. leadt Sgnificant bit firgt
ImageWidth m: width of imagein pixds
Imagelength n: length of imegein pixes (tota number of
scanlines)
NewSubFieType 2. Bit 1 identifies angle page of amulti-page
Document
Photometriclnterpretation 0: pixd vaue 1 means black
ResolutionUnit 2:inch
RowsPerStrip number of scanlines per dtrip = Imagelength, with one
grip
SamplesPerPixe 1
StripByteCounts number of bytesin TIFF drip
StripOffsets offsat from beginning of fileto angle TIFF drip
XResolution 200, 300, 600, other resolutions are optiond (writtenin
pixels per inch)
Y Resolution 200, 300, 600, other resolutions are optiona (written in
pixes per inch)
Table2. UIFProfile SExtension Fields
PageNumber n,m: page number n followed by totd page count m
T40ptions 0: MH coding, EOLs not byte digned
4: MH coding, EOL s byte digned




324.3 UIF Profile F OtherUlProfies

This section defines UIF Profile F, which uses Modified Read and Modified Modified Read (MMR)
compression (described in ITU-T T.4[11] and ITU-T T.6[12]) in addition to the Modified Huffman
compression used for UIF Profile S. UIF Profile F is based on TIFF-FX Profile F. The table that
follows summarizes fields and field vaues that are REQUIRED / RECOMMENDED for UIF Profile
F. For acomplete description of the Basdine, Extension, and New Fields shown below, seethe TIFF-
FX specification [4]. A Deviceimplementing this profileis REQUIRED to dso implement UIF Profile
S.

Here are the differences between TIFF-FX Profile F and UIF Profile F. For UIF Profile F,
1) ImageWidth isnot congtrained
2) XResolutionisnot congtrained, but 200, 300, and 600dpi MUST be supported
3) YResolution isnot constrained, but 200, 300, and 600dpi MUST be supported
4) MMR coding (Compression=4) MUST be supported, while MH (Compression=3) is optiond

5) Thefdlowing TIFF-FX RECOMMENDED fields have been ommitted: ‘ BadFaxLines,
‘CleanFaxData, * ConsecutiveBadFaxLines , ‘ ProfileType’, and ‘ FaxProfile

Recommended fields are shown with an asterisk *.

REQUIRED fields or vaues are shown with a double asterisk **. If the double agterisk ison thefield
name, then dl the listed vaues are REQUIRED of implementations; if the double asterisks arein the
Vaues column, then only the vaues suffixed with a double asterisk are REQUIRED of
implementations.

Optiond fields have no agterisks in either the field name or the Vaues column, however, the Vaues
field may contain a condition which REQUIRES the fidd.

Table3. UIF ProfileF Baseline Fidds

Baseline Fields VNS
BitsPerSample 1**
Compression 3. 1D Modified Huffman and 2D Modified Read
coding




4**: 2D Modified Modified Read coding

DateTime* {ASCIl}: dateltimein 24-hour format
"YYYY:MM:DD HH:MM:SS'

FillOrder** 1. mogt dgnificant bit first
2. least Sgnificant bit first

I mageDescription* {ASCII}: A string describing the contents of the image

Imagewidth** n: width of imege in pixds

ImageLength** n: length of imagein pixes (totad number of
scanlines)

NewSubFileType 2**: Bit 1 identifies Sngle page of amulti-page
Document

Orientation 1**-8, Defaultis1

Photometri cl nterpretation™*

0: pixd vaue 1 means black
1: pixel vdue 1 means white

ResolutionUnit** 2:inch
3. centimeter
RowsPer Strip* * n: number of scanlines per TIFF Srip
SamplesPerPixe 1**
Software* {ASCII}: name & release number of creator software
StripByteCounts** n: number of bytesin TIFF grip
StripOffsetst* n: offset from beginning of file to each TIFF Srip
XResolution 200**, 300**, 600**, other resolutions are optiona
(written in pixels per inch)
Y Resolution 200**, 300**, 600**, other resolutions are optiona
(written in pixels per inch)
Table4. UIF ProfileF Extension Fields
T40ptions 0**: REQUIRED if Compressonis Modified
Huffman, EOL s are not byte digned
1: REQUIRED if Compression is 2D Modified Reed,
EOLsare not byte digned
4**: REQUIRED if Compression is Modified
Huffman, EOLs are byte digned
5: REQUIRED if Compression is 2D Modified Read,
EOLs are byte digned
T6Options 0: REQUIRED if Compression is 2D Modified
Modified Read
DocumentName* {ASCII}: name of UIF Document
PageNumber** n,m: page number followed by total page count
Table5. UIF ProfileF New Fields

10
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Global ParametersiFD* IFD: globa parameters IFD
CodingM ethods* n: compresson agorithms used infile

4.4 UIF Profile J

This section defines Profile J for UIF, which uses losdess BIG compression asit isdefined in ITU-T
T.82[16] subject to the gpplication rulesgiven in ITU-T T.85[17]. UIF Profile Jis based on TIFF-FX
Profile J. The following table summarizes fidds and fidd vaues that are REQUIRED /
RECOMMENDED. For acomplete description of the Basdline, Extension, and New Fieds shown
below, see the TIFF-FX specification [4]. A Deviceimplementing this profile is REQUIRED to also
implement UIF Profile S,

Here are the differences between TIFF-FX Profile J as defined in [4] and UIF Profile J. For UIF Profile
J,

1) ImageWidth is not congtrained
2) XResolutionisnot congtrained, but 200, 300, and 600dpi MUST be supported
3) YResolution is not constrained, but 200, 300, and 600dpi MUST be supported

4) Thefollowing TIFF-FX RECOMMENDED fidds have been ommitted: ‘ ProfileType and
‘FaxProfile

Recommended fidlds are shown with an asterisk *.

REQUIRED fidlds or vaues are shown with a double asterisk **. If the double asterisk ison thefield
name, then dl the listed vaues are REQUIRED of implementations; if the double agterisks arein the
Vaues column, then the atribute and only the vaues suffixed with a double asterisk are REQUIRED
of implementations.

Optiond fields have no agterisks in either the field name or the VVaues column, however, the Vaues
field may contain a condition which REQUIRES the field.

Table6. UIF ProfileJ BasdineFields

BitsPerSample 1**

Compression 9**: BIG coding

DateTime* {ASCII}: dateltimein 24-hour format
"YYYY:MM:DD HH:MM:SS'

FillOrder** 1. most sgnificant bit first
2. least Sgnificant bit first

ImageDescription* {ASCII}: A string describing the contents of the image

ImageWidth** n: width of image in pixes

Imagelength** n: length of imegein pixes (tota number of
scanlines)

NewSubFileType** 2. Bit 1 identifies Sngle page of amulti-page
Document

Orientation 1**-8, Defaultis 1

11



Photometriclnterpretation** | O: pixd vaue 1 means black
1: pixd vaue 1 means white
ResolutionUnit** 2:inch
3: centimeter
RowsPerStrip* * n: number of scanlines per TIFF Srip
SamplesPerPixel** 1
Software* {ASCII}: name & release number of creator software
StripByteCounts** n: number of bytesin TIFF Strip
StripOffsetst* n: offset from beginning of file to each TIFF drip
XResolution 200**, 300**, 600**, other resolutions are optiona
(written in pixels per inch)
Y Resolution 200**, 300**, 600**, other resolutions are optiona
(written in pixels per inch)
Table7. UIF ProfileJ Extension Fields
DocumentName* {ASCII}: name of UIF Document
PageNumber** n,m: page number followed by totd page count
Table8. UIF ProfileJ New Fields
Global ParametersiFD* IFD: globa parameters IFD
T820ptions** 0: T.85 profile of T.82
CodingMethods* n: compression dgorithms used infile

45 UIF Profile C

This section defines Profile C for UIF, which useslossy JPEG compression asit isdefined in ITU-T
T.81[15]. UIF Profile C isbased on TIFF-FX Profile C. The following table summarizes fidds and
fiedd vaues that are REQUIRED / RECOMMENDED. For a complete description of the Basdline,
Extenson, and New Fields shown below, see the TIFF-FX specification [4]. A Device that implements

this profile is REQUIRED to aso implement UIF Profile S,

Here are the differences between TIFF-FX Profile C as defined in [4] and UIF Profile C. For UIF

Profile C,

1) ImageWidth is not congtrained
2) XResolution is not congtrained, but 200 and 300dpi MUST be supported
3) YResolution isnot constrained, but 200 and 300dpi MUST be supported

4) Thefollowing TIF-FX RECOMMENDED fidds have been ommitted: ‘ ProfileType and

‘FaxProfile

Recommended fields are shown with an asterisk *.

12
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REQUIRED fidlds or vaues are shown with adouble asterisk **. If the double asterisk is on the field
name, then dl the listed vaues are REQUIRED of implementations; if the double agterisks arein the
Vaues column, then only the values suffixed with a double asterisk are REQUIRED of
implementations.

Optiond fidds have no agterisks in ether the field name or the Vadues column, however, the Vaues
field may contain a condition which REQUIRES the fidd.

Table9. UIF ProfileC Baseline Fields

BitsPerSample 8**: 8 bits per color sample
12: optiond 12 bitssample
Compression** 7. PEG
DateTime* {ASCII}: dateltime in 24-hour format
"YYYY:MM:DD HH:MM:SS'
FillOrder** 1. mogt dgnificant bit first
2. least Sgnificant hit first
ImageDescription* {ASCII}: A string describing the contents of the image
Imagewidth** n: width of imege in pixds
Imegelength** n: length of image in pixes (tota number of
scanlines)
NewSubFileType** 2. Bit 1 identifies Sngle page of amulti-page
Document
Orientation 1**-8, Default is1
Photometriclnterpretation 10**: ITULAB
ResolutionUnit** 2:inch
3: centimeter
RowsPerStrip* * n: number of scanlines per TIFF Srip
SamplesPerPixd** 1¥*: L* (lightness)
3. LAB
Software* {ASCII}: name & release number of creator software
StripByteCounts** n: number of bytesin TIFF grip
StripOffsatst* n: offset from beginning of file to each TIFF gSrip
XResolution 200**, 300** other resolutions are optiond (writtenin
pixels per inch)
Y Resolution 200**, 300** other resolutions are optiond (writtenin
pixes per inch)

Table10. UIF Profile C Extension Fields

DocumentName* {ASCII}: name of UIF Document
PageNumber** n,m: page number followed by tota page count
ChromaSubSampling (1,2), (2, 2)**
(1, 1): equa numbers of lightness and chroma samples
horizontally and verticaly

13



(2, 2): twice as many lightness samples as chroma
samples horizontaly and verticaly

ChromaPositioning 1**: centered
Table11. UIF ProfileC New Fields
New Fields VNS
Decode* * minL, maxL, mina, maxa, minb, maxb: minimum and
maximum vaues for L* a*b*
Globa Parametersl FD* IFD: globa parameters IFD
CodingM ethods* n: compresson dgorithms used infile
VersonY ear* byte sequence: year of ITU std

4.6 UIF ProfileL

This profile is modeled after TIFF-FX Profile L. It uses JBIG compression (see[16]), subject to the
gpplication rules specified in ITU-T Recommendation T.43 [13] to losdesdy code three types of color
and grayscale images: one bit per color CMY, CMYK and RGB images; a palettized (i.e. mapped)
color image; and continuous tone color and grayscale images.

Here are the differences between TIFF-FX Profile L as defined in[4] and UIF Profile L. For UIF

ProfileL,

1) ImageWidth isnot congtrained
2) XResolution is not constrained, but 300dpi MUST be supported

3) YResolution must match XResolution, but it is not otherwise congtrained; 300dpi MUST be

supported

4) Thefollowing TIFF-FX RECOMMENDED fidds have been ommitted: ‘ ProfileType and

‘FaxProfile

The table that follows summarizes fields and fidd vaues that are REQUIRED / RECOMMENDED for
implementation of UIF Profile L. For a complete description of the Basdline, Extenson, and New
Fields shown below, seethe TIFF-FX specification [4]. A Device that chooses to implement this

profile is REQUIRED to dso implement UIF Profile S, and UIF Profile C.
Recommended fields are shown with an asterisk *.

REQUIRED fidds or vaues are shown with adouble asterisk **. If the double asterisk is on the fidd
name, then all the lisged vaues are REQUIRED of implementations; if the double asterisks are in the

Vaues column, then only the vaues suffixed with a double asterisk are REQUIRED of

implementations.

Optiond fields have no asterisks in ether the field name or the Vaues column, however, the Vaues

field may contain a condition which REQUIRES the fidd.

Table12. UIF ProfileL Basdline Fields



Basdline Fields

Values

BitsPerSample 1: Binary RGB, CMY (K)
8**: 8 bits per color sample
9-16: optiona
Compression** 10**: JBIG, per T.43
DateTime* {ASCII}: dateltimein 24-hour formeat
"YYYY:MM:DD HH:MM:SS'
FillOrder** 1. most sgnificant bit first
2. least Sgnificant bit firgt
ImageDescription* {ASCII}: A string describing the contents of the image
ImageWidth** n: width of image in pixds
Imagelength** n: length of imagein pixels (tota number of

scanlines)

NewSubFileType**

2. Bit 1 identifies Sngle page of amulti-page
Document

Orientation 1**-8, Default is 1
Photometricl nterpretation 2. RGB
5: CMYK
10**: ITULAB
ResolutionUnit** 2:inch
RowsPerStrip* * n: number of scanlines per TIFF Srip
SamplesPerPixd** 1¥*: L* (lightness)
3. LAB, RGB, CMY
4: CMYK
Software* {ASCII}: name & release number of creator software
StripByteCounts** n: number of bytesin TIFF Strip
StripOffsetst* n: offset from beginning of file to each TIFF grip
XResolution 200**, 300** other resolutions are optiond (writtenin
pixels per inch)
Y Resolution equal to XResolution (pixels MUST be square)
Table13. UIF ProfileL Extension Fidds
DocumentName* {ASCII}: name of UIF Document
PageNumber** n,m: page number followed by total page count
Indexed 0: not a paette-color image
1: pdette-color image

New Fidlds

[ Decode* *

Table14. UIF ProfileL NewFidds

_ Values
minL, maxL, mina, maxa, minb, maxb: minimum and
maximum values for L*a*b*

Globa Parametersl FD*

IFD: globa parameters IFD

15
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CodingMethods* n: compression dgorithms used infile
VersonY ear* byte sequence: year of ITU std

4.7 UIF Profile M

This profile is modeled after TIFF-FX Profile M, which uses Mixed Raster Content (MRC), defined in
ITU-T Recommendation T.44 [14]. MRC enables different coding methods and resolutions within a
single page. For amore detailed description of MRC and the Basdline, Extension, and New Fidds
shown below, see[4] and [14].

Here are the differences between TIFF-FX Profile M as defined in [4] and UIF Profile M. For UIF
Profile M,

1) ImageWidth isnot congtrained

2) XResolution is not constrained, but 200 and 300dpi MUST be supported for the bi-level mask,
foreground, and background layers.

3) YResolution must match XResolution, but it is not otherwise constrained; 200 and 300 dpi
MUST be supported for the bi-level mask, foreground, and background layers.

4) Thefollowing TIFF-FX RECOMMENDED fidds have been ommitted: ‘ ProfileType and
‘FaxProfile

The table that follows summarizes fidds and field values that are REQUIRED / RECOMMENDED for
implementation of UIF Profile M.. A device that chooses to implement this profile is REQUIRED to
adso implement UIF Profile S, and UIF Profile C.

Recommended fidlds are shown with an asterisk *.

REQUIRED fields or vaues are shown with adouble agterisk **. If the double agterisk ison thefield
name, then dl the listed vaues are REQUIRED of implementations; if the double asterisks are in the
Vaues column, then only the vaues suffixed with a double asterisk are REQUIRED of
implementations.

Optiond fields have no agterisksin ether the field name or the Vaues column, however, the Vaues
field may contain a condition which REQUIRES the field.

Table15. UIF ProfileM BasdineFields

Basdine Fields Values
BitsPerSample 1**: binary mask, RGB, CMY (K)
2-8**: hits per color sample
9-16: optiond 12 bitssample
Compression** 1. None (ImageBaseColor IFD only)
3**: Modified Huffman and Modified Read
4: Modified Modified Read
7**: PEG
9: BIG, per [16]

16



10: JBIG, per [13]

DateTime* {ASCIl}: dateltimein 24-hour format
"YYYY:MM:DD HH:MM:SS'
FillOrder** 1. mogt dgnificant bit first
2. least Sgnificant bit first
ImageDescription* {ASCII}: A string describing the contents of the image
Imagewidth** n: width of imege in pixds
ImageLength** n: length of imagein pixes (totad number of
scanlines)
NewSubFileType** 16, 18: |
Bit 1 indicates Sngle page of a multi- page Document
on Primary IFD

Bit 4 indicates MRC modd

Orientation 1**-8, Defaultis 1
Photometricl nterpretation 0**. WhitelsZero (Mask Layer)
2. RGB
5. CMYK
10**: ITULAB
ResolutionUnit** 2. inch
RowsPerStrip n: number of scanlines per TIFF Srip
SamplesPerPixel** I¥*: L* (lightness)
3. LAB, RGB, CMY
4: CMYK
Software* {ASCII}: name & release number of creator software
StripByteCounts** n: number of bytesin TIFF rip
StripOffsetst* n: offset from beginning of file to each TIFF Srip
XResolution 300**: background & foreground layers,
600**: binary mask layer;
other resolutions are optional
Y Resolution 300**: background & foreground layers,

600**: binary mask layer;
other resolutions are optiond,;
must be equa to XResolution (pixels MUST be square)

Extension Fields
T4Options

Table16. UIF ProfileM Extension Fields

Values

0**: REQUIRED if Compresson is Modified
Huffman, EOL s not byte digned

1: REQUIRED if Compression 2D Modified Reed,
EOLs are not byte aigned

4**; REQUIRED if Compresson Modified Huffman,
EOLs byte digned

5. REQUIRED if Compression 2D Modified Read,
EOL s are byte aligned

T6Options

0: REQUIRED if Compression is 2D Modified

17



Modified Read
DocumentName* {ASCII}: name of scanned Document
PageNumber** n,m: page number followed by total page count
ChromaSubSampling (1,2), (2, 2)**
(1, 1): equa numbers of lightness and chroma samples
horizontaly & verticdly|
(2, 2): twice as many lightness samples as chroma
horizontaly and verticaly
ChromaPogtioning 1. centered
Indexed 0: not a palette-color image
1: paette-color image
SublFDs <IFD>: byte offset to FG/BG IFDs
XPosition horizontal offset in primary IFD resolution units
Y Pogtion vertica offset in primary IFD resolution units
Table17. UIF ProfileM New Fields
_ New Fields _ Values
Decode* * minL, maxL, mina, maxa, minb, maxb: minimum and
maximum vauesfor L* a* b*
ImageBaseColor ab,c: background color in ITULAB
StripRowCounts n: number of scanlinesin eech gtrip
ImageL ayer n, m: layer number, imaging sequence (e.g., Srip
number)
T820ptions 0: T.85 prafile of T.82 coding
Globa Parametersl FD* IFD: globa parameters IFD
CodingMethods* n: compresson dgorithmsused in file
ModeNumber* n: verson of T.44 standard
VersonY ear* byte sequence: year of ITU std

5 Capabilities communication

A diertSender needsto discover what theprintera potentia UlF-compatible Recalver supportsin
terms of resolution, encoding, drawing surface etc. To do this, the printe-a UIF Sender MUST usea
protocol-specific means of communication to determine a Receiver cgpabilities string usng CONNEG
[5], the UIF profiles supported, the media that is supported, and the media that is not only supported
but ready. The latter three parameters are excluded from the Receiver capabilities string so that a full
Sender-side implementation of CONNEG is unnecessary if a UIF Sender decides to support only the
mlnlmum cqoabllltlesfor aglven proflle(seesectlon Sectlon 5 1.2). -GQN-N-EG{LE»]— lheG@NNEGdata
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5.1 Receiver capabilities string

A vdid Receiver capabilitiesstring MUST be any wel-formed CONNEG string obeying the syntax of
RFC2879 [5]. A UIF Sender MAY request the Receiver cagpabilities string. A UIF Receiver MUST
return a Receiver capabilities string if a Sender requests it.

This giring is not expected to be more than 32Kb in length. The cgpabilities announced by the
printerReceiver sheuld- SHOULD indicate those things thet it can do without operator intervention. For
exampleif the Recealver isa Device that has amanually interchangesble print cartridge with only the
black cartridge loaded, it SHOULD only indicate support for “color=binary”. The method of transport
is protocol-dependent and beyond the scope of this document.

5.1.1 New CONNEG Tags

Section 3.7 of CONNEG[5] describes the feature tag names that have to do with image coding. The
“imege-file-structure” CenregCONNEG tag describes how the coded image data is wrapped and
formatted. In addition to the legd vauesfor the “image-file-structure” tag presented in CONNEG[5],
UIF formatted data maay-MAY dso use “tiff-limited-uif”. The “tiff-limited-uif” tag SHALEMUST be
interpreted as “tiff-limited”, except the requirement for one TIFF strip per page is relaxed.

5.1.2 Minimum Receiver capabilities

Requiring aminimum set of Receiver capabilities on a profile-specific basisis useful because it
guarantees a basdline leve of compatability between a Sender and a Recever.

The CONNEG expressons ligted in the following subsections summarize the minimum st of
capabilities that a Receiver MUST support before advertisng support for a given profile. See the
CONNEG specification [5] for acomplete description of the feature tags tokens.

5.1.2.1 Minimum capabilities for UIF Profile S
(& (image-file-structure=TIFF-m ninal)

(i mage- codi ng=MH)

(col or =Bi nary)

(dpi =[ 200, 300, 600])

(dpi -xyratio=1)

( MRC- node=0) )

5.1.2.2 Minimum capabilities for UIF Profile F
(| (& (image-file-structure=TIFF-m nimal)

(i mage- codi ng=IH)

(col or=Bi nary)

(dpi =[ 200, 300, 600])
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41
42
43
44
45
46
47

48

49
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51
52

(&

(dpi -xyratio=1)

( MRC- nnde=0) )
(image-file-structure=TIFF-1imted-uif)
(i mge- codi ng=MVR)

(col or =Bi nary)

(dpi =[ 200, 300, 600])

(dpi -xyratio=1)

(MRC- nnde=0) ) )

5.1.2.3 Minimum capabilities for UIF Profile J

(1

(&

(&

(image-file-structure=TIFF-m nimal)
(i mage- codi ng=MH)

(col or =Bi nary)

(dpi =[ 200, 300, 600])

(dpi -xyratio=1)

( MRC- nnde=0) )
(image-file-structure=TIFF-1imted-uif)
(i mage- codi ng=JBI G

(i mage- codi ng-constrai nt =JBlI G T85)
(col or =Bi nary)

(JBI G stripe-size=128)

(dpi =[ 200, 300, 600])

(dpi-xyratio=1)

(MRC-nmode=0) ) )

5.1.2.4 Minimum capabilities for UIF Profile C

(1

(&

(&

(image-file-structure=TIFF-m nimal)
(i mage- codi ng=MH)

(col or =Bi nary)

(dpi =[ 200, 300, 600])
(dpi-xyratio=1)

( MRC- nnde=0) )
(image-file-structure=TIFF-1imted-uif)
(color=full)

(i mage- codi ng=JPEG)

(i mage- codi ng- constrai nt =JPEG T4E)
(col or-subsanpling="4:1:1")

(col or-1evel s<=16777216)

(col or - space=Cl ELAB)

(color-illum nant=D50)

( Cl ELAB- L- mi n>=0)

(Cl ELAB- L- max<=100)

(Cl ELAB- a- m n>=- 85)

( Cl ELAB- a- max<=85)

(Cl ELAB- b- ni n>=-75)

( Cl ELAB- b- max<=125)

(dpi =[ 200, 300])

(dpi-xyratio=1)

( MRC- nnde=0) )

5.1.2.5 Minimum capabilities for UIF Profile L

(1

(&

(image-file-structure=TIFF-m nimal)
(col or =Bi nary)

(i mage- codi ng=MH)

(dpi =[ 200, 300, 600])

20



OCoOO~NOUITRWNEF

(dpi -xyratio=1)
( MRC- nnde=0) )
(& (image-file-structure=TIFF-1imted-uif)
(& (col or=grey)
(| (& (image-codi ng=JPEQG)
(i mage- codi ng- constrai nt =JPEG T4E) )
(& (i mage-codi ng=JBI G
(i mage- codi ng-constrai nt =JBlI G T43)
(JBI G stripe-size=128)
(i mage-interl eave=stripe) ) )
(col or - space=Cl ELAB)
(col or-1 evel s<=256)
(color-illum nant =D50)
(Cl ELAB- L- mi n>=0)
(Cl ELAB- L- max<=100)
(dpi =[ 200, 300]) (dpi-xyratio=1) )
(MRC- nnde=0) ) )

5.1.2.6 Minimum capabilities for UIF Profile M

(| (& (image-file-structure=TIFF-m nimal)

(col or =Bi nary)
(i mage- codi ng=MH)
( MRC- nnde=0)
(dpi =[ 200, 300, 600])
(dpi-xyratio=1) )

(& (image-file-structure=TIFF-limted-uif)
(color=full)
(i mage- codi ng=JPEG)
(i mage- codi ng- constrai nt =JPEG T4E)
(col or-subsanpling="4:1:1")
(color-1level s<=16777216)
(col or - space=Cl ELAB)
(color-illum nant =D50)
( Cl ELAB- L- mi n>=0)
(Cl ELAB- L- max<=100)
(Cl ELAB- a- ni n>=- 85)
( Cl ELAB- a- max<=85)
(Cl ELAB- b- ni n>=-75)
( Cl ELAB- b- max<=125)
(dpi =[ 200, 300]) (dpi - xyratio=1)
( MRC- nnde=0)

(& (image-file-structure=TIFF-MRC-1imted)
( MRC- nnde=1)
(MRC- max- stri pe-si ze<=256) ) )

5.2 UIF profiles supported

A UIF Sender MUST query the potentia UIF Receiver for the UIF profiles supported by the Receiver.

A UIF Receiver MUST respond with the UIF profiles that it supports. Possible values MUST be
among the UIF profiles described in this document, namely, UIF Profile S, F, J, C, L, and M. The
Sender MUST interpret amissing or otherwise invalid response as an indication that the Receiver does
not support UIF. The method of transport and the actua data values used to indicate supported UIF
profiles are protocol-specific and beyond the scope of this document.
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5.3 Media supported

A UIF Sender MUST query the potentid UIF Receiver for media supported. A UIF Recelver MUST
respond with the media supported by the Receiver (e.g., letter, legal, A4, etc.). The method of
transport, the vadid range of media, and the actual data values used to indicate supported media are
protocol-specific and beyond the scope of this document; however, the Sender MUST be able to infer
actud dimensons from the media values used.

54 Mediaready

A UIF Sender MUST query the potential UIF Receiver for mediaready. A UIF Receiver MUST
respond with the subset of media supported that is ready to print with no user intervention The method
of transport, the vaid range of media, and the actua data values used to indicate ready mediaare
protocol-specific and beyond the scope of this document; however, the Sender MUST be able to infer
actud dimensons from the media values used.

5.5 Image reduction supported

A UIF Sender MAY query the potential UIF Recelver to determine whether or not image reduction is
supported. A Receiver MUST be capable of indicating whether or not it supports image reduction. The
method by which this query occurs is protocol- specific and beyond the scope of this document.

6 SenderC&hent requirements

6.1 Image-SeahlngReduction

It is possible that a eientSender might send an image that does not match the announced drawing
surface of the printer-Receiver (for example a Sender it may have an image that it cannot change). In
thlscese the ehentSender neeelsieeMAY indi cate to the printerwhat-should-happen—For-thispurpose a

e.Recelver in a protocol-specific manner

whether or not the RECEIVER |sto reduce thei |mage For-this purpose a-new-optional-HPR{ob

If %@n@t—used{ui@ede—fdee)-the Receiver does not support image reduction (see section
4.1.5) and the received image dimensions are larger than what is alowed by the supported media, then
the pr:mter—Recever must—M UST flow extra datato the next page -(l-n-theeeeeuef—aq-evet:szamege)-er
beed-(u#&de—tme)-the Recelver does support |mage reduction, then the Sender MAY request ina
protocol- gpecific manner that the Receiver use image-reduction if necessary. If the Receiver receives
such arequest, and the received image dimensions are larger than what is allowed by the supported
media, then the printer-Recaver MUST mus-shrink-er-expand-reduce theimage so astofit it to the
page while maintaining the agpect retio. If the Receiver uses image reductionscalingHsused, the

printer Recalver mudt determineif reduction is necessary for each page and if so, gpply reduction.
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. Thescding is

cdculated separately for eech page

The scaling appliesto dl pages of the job {unless the eliertprotocol used by the Sender and Receiver
supports ameans of specifying image reduction on a page- by-page basis (e.g., IPPFAX’s potentid use

of -and-device suppertspage level overrideq 6]).
6.2 Intra-job media selection

When the image dimensions are different on a page-by- page basis such that use of asingle type of
mediais not possible without scaing, the Sender / Receiver protocol MUST arbitrate media selection
The Irmge\Nldth and Imagel_ewgth TIFF tags MUST NOT select the media QLSSIOLELWhat—QqeuLeLbe

7 Conformance Requirements

For the listed operations, Table 18 below shows conformance requirements that apply to the protocol
used to transport UIF data.

Table18. Underlying Protocol Conformance.

Operation Ul F-capable Sender | UlF-capable Receiver Section
Recelver capabilities sring MAY MUST 51.1
UIF profiles supported MUST MUST 51.2
Media supported MUST MUST 5.1.3
Media ready MUST MUST 5.14
Image reduction supported MAY MUST 5.15
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Issues

Outstanding Issues

Should the MIME types be-“imegettiff; gpplication=uif” and “imageltiff; application=uifcolor”
be changed to the following?

image/tiff; application=uif-s

image/tiff; application=uif-f

image/tiff; application=uif-j

imge/tiff; application=uif-c

imge/tiff; application=uif-I

imge/tiff; application=uif-m

Resolved Issues

Add description of new SernegCONNEG tag used to indicate capabilities that are available
*with* user intervention? We re going to use media ready.

What should be done concerning media selection when the TIFF image Sizes are different on a
page by page basis? Either determine media size by media size attribute or |et the Receiver
determine for itself the media to be used on each page

26



OCoo~NoOOolhhWNPE

[ Y
wN kRO

el
oo b

2
0 ~

NDN
= O ©

NDNDNNDN
OO WDN

N DN N
O 00~

W ww
NP~ O

R

w w
o

At the May 30 telecon, We agreed that for now, the TIFF “ImageWidth” and “Imagelength”
tags do NOT select the media, but that the IPPFAX “media’ Job Template attribute does. This
decison works fine for documents where the image Sze isthe same for dl pagesin the
document. For documents that have differing image sizes within the same document, we'll

wait for a future requirement/extension to see whether to add another Job Template attribute so
that the Sender can request that the TIFF image tags be used to select media (or not). We aso
agreed NOT to bring in the IPP “page-overrides’ attribute to alow the protocol to select media
on a page by page bass (though an PP Printer implementation might support such athing).
Incorporate this information into the IPPFAX spec.

. Should the I PP attribute descriptions be moved to the IFX spec so that UIF can be made

independent of the IPPFAX protocol in case other protocols would liketo useit? Yes.
Definitions of 1PP attributes have been removed from the UIF spec, and requirements have
been restated in a non protocol-specific manner.

Now the IPPFAX document will include two levels of conformance: * uif-only’ and
‘authenticated’. The level being used needsto be reflected in a Printer Description attribute.
Make the appropriate changes to the IFX document.

. Change “uif-scde’ attribute name to “uif-reduce’™? Yes. The IFX spec should be changed to

reflect this. The UIF spec has been changed using more generic terminology to reflect this.

. Rename*“uif-conneg” I PP attribute to “uif-receiver-capabilities’? Yes. The IFX spec should be

changed to reflect this. The UIF spec has been changed using more generic terminology to
reflect this,

. Should additiond resolutions be made mandatory? Yes. X & Y Resolution values of 200 &

300 (in addition to 600dpi) are now aso REQUIRED for UIF ProfilesS, F,and J. X & Y
Resolution values of 200dpi (in addition to 300 dpi) are now REQUIRED for UIF ProfilesC
and L. For UIF ProfileM, REQUIRED binary, foreground, and background X &Y resolutions
have been changed to indude only 200 and 300 dpi.

. Should we change the minimum required compression for Profile F from MH to MMR? Yes,

this has been done to reflect industry practice. The minimum CONNEG expressions have been
changed to reflect this.

. Should we change the minimum required color space for Profile C from grayscade to color?

Y es, this has been done to reflect industry practice. The minimum CONNEG expressions have
been changed to reflect this.

. Theterm “default conney” is a different meaning for “default”, than used in IPP. In IPP,

“default” means what the Printer doesif the Sender doesn’'t supply some attribute. The “ default
conneg” iswhat the implementation MUST support for a given profile if the implementer
doesn’t choose do to more.

Resolution: the spec has been changed so “Minimum” is used ingstead of “default”.
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10 Actions

11

1. Teeconference scheduled on May-June 3027, 2001 for 10:00am — 12:00pm (Pecific Time) to
review updated spec.resolve some-of-the-aboveissdes:

Next meeting: Toronto. Wednesday, August 1, 2001.

Ne*HneeHng'—'Fe%en%e—Da%&&nd—Hme—ye{—te—b&deeidedeevision

History (to be removed when standard is approved)

Revision ‘ Date

‘ Author

Notes

1 1/16/01 | Paul Moore, Netreon Initid verson

2 1/28/01 | Gail Songer, Netreon Added formd definition of new
attributes

3 4/11/01 | John Pulera, Minolta Added UIF-specific Profile U and
described UIF support for other
TIFF-FX profiles

4 5/07/01 | John Pulera, Minolta Modifications made at Portland
mesting.

5 6/14/01 | John Pulera, Minolta Added description of UIF profiles
and minima cgpabilities Srings;
generdized document so thereis
no dependence on | PP.
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