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FOREWORD

ITU (International Telecommunication Union) is the United Nations Specialized Agency in the field of telecommuni-
cations. The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of the ITU. The ITU-T is
responsible for studying technical, operating and tariff questions and issuing Recommendations on them with a view to
standardizing telecommunications on aworldwide basis.

The World Telecommunication Standardization Conference (WTSC), which meets every four years, establishes the
topicsfor study by the ITU-T Study Groups which, in their turn, produce Recommendations on these topics.

The approval of Recommendations by the Members of the ITU-T is covered by the procedure laid down in WTSC
Resolution No. 1.

In some areas of information technology which fall within ITU-T’s purview, the necessary standards are prepared on a
collaborative basis with SO and |EC.

NOTE

In this Recommendation, the expression “Administration” is used for conciseness to indicate both a telecommunication
administration and a recognized operating agency.

INTELLECTUAL PROPERTY RIGHTS

The ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve the
use of a claimed Intellectual Property Right. The ITU takes no position concerning the evidence, validity or applicability
of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of the Recommendation
development process.

As of the date of approval of this Recommendation, the ITU had not received notice of intellectual property, protected by
patents, which may be required to implement this Recommendation. However, implementors are cautioned that this may
not represent the latest information and are therefore strongly urged to consult the TSB patent database.

0 ITU 1998

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the ITU.
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ISO/IEC 8613-7 : 1994/Amd.1 : 1998 (E)
INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY -
OPEN DOCUMENT ARCHITECTURE (ODA) AND INTERCHANGE FORMAT:
RASTER GRAPHICS CONTENT ARCHITECTURES

AMENDMENT 1

1) Subclause 2.1

Add by numerical order:

— CCITT Recommendation T.81 (1992) | ISO/IEC 10918-1:1993, Information technology — Digital
compression and coding of continuous-tone still images — Requirements and guidelines.

— ITU-T Recommendation T.82 (1993) | ISO/IEC 11544:1993, Information technology — Coded
representation of picture and audio information — Progressive bi-level image compression.

2) Subclause 2.3

Add at the end of this subclause:
— ITU-T Recommendation T.42 (1994), Continuous-tone colour representation method for facsimile.

3) Clause 3
Replace the paragraph by:

For the purpose of this Recommendation | International Standard, the definitions given in ITU-T Rec. T.411 |
ISO/IEC 8613-1 apply.

For the purposes of this Recommendation | International Standard, the following definitions also apply.

31 JPEG definitions
The terms defined in CCITT Rec. T.81 | ISO/IEC 10918-1 apply.

3.2 JBI G definitions
Thetermsdefined in ITU-T Rec. T.82 | 1SO/IEC 11544 apply.

3.3 Additional definitions
The following terms are defined in this Specification.

331 (adaptive) (binary) arithmetic decoding: An entropy decoding procedure which recovers the sequence of
symbols from the sequence of bits produced by the arithmetic encoder.

332 (adaptive) (binary) arithmetic encoding: An entropy encoding procedure which codes by means of a
recursive subdivision of the probability of the sequence of symbols coded up to that point.

333 baseline (sequential): A particular sequential DCT-based encoding and decoding process specified in
CCITT Rec. T.81 | ISO/IEC 10918-1, and which isrequired for all DCT-based decoding processes.

334 block-interleaved: The descriptive term applied to the repetitive multiplexing in a specific order of small
groups of 8 x 8 blocks from each component in a scan.

335 component: One of the two-dimensional arrays which comprise an image.
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3.3.6 entropy decoding: A lossless procedure which recovers the sequence of symbols from the sequence of bits
produced by the entropy encoder.

3.37 entropy encoding: A lossless procedure which converts a sequence of input symbols into a sequence of bits
such that the average number of bits per symbol approaches the entropy of the input symbols.

3.38 hierarchical: A mode of operation for coding an image in which the first frame for a given component is
followed by frames which code the differences between the source data and the reconstructed data from the preceding
frame for that component. Resolution changes are allowed between frames.

3.3.9 Huffman encoding: An entropy encoding procedure which assigns a variable length code to each input
symbol. The more probable symbols are assigned shorter codes.

3.3.10 Huffman table: The set of variableslength codes required in a Huffman encoder and Huffman decoder.

3.3.11 interleaved: The descriptive term applied to the repetitive multiplexing of small groups of data units from each
component in a scan in a specific order.

3.3.12 JBIG: The abbreviation of Joint Bi-level Image Experts Group. It is used as the synonym for ITU-T Rec. T.82 |
ISO/IEC 11544.

3.3.13 JPEG: JPEG is the abbreviation of Joint Photographic Experts Group. It is used as a synonym for CCITT
Rec. T.81 | ISO/IEC 10918-1.

3.3.14 lossless: A descriptive term for encoding and decoding processes and procedures in which the output of the
decoding procedure(s) isidentical to the input to the encoding procedure(s).

3.3.15 lossy: A descriptive term for encoding and decoding processes which are not lossless.
3.3.16 non-information preserving: Seelossy.

3.3.17 non-interleaved: The descriptive term applied to the data unit processing sequence when the scan has only one
component.

3.3.18 progressive (coding):

a) One of the DCT-based processes defined in CCITT Rec. T.81 | ISO/IEC 10918-1 in which each scan
typically improves the quality of the reconstructed image. [T.81 | ISO/IEC 10918-1].

b) A method of coding an image in which the image may be segmented into stripes, and then the entire image
is first coded as a lowest resolution layer image and then is successively increased in resolution by means
of differential layer images. This is compatible, by stripe/layer data reordering with progressive coding.
[T.82|1SO/IEC 11544].

3.3.19 quantization (uniform): The procedure by which Discrete Cosine Transform (DCT) coefficients are linearly
scaled in order to achieve compression.

3.3.20 quantization table: The set of 64 quantization values used to quantize the DCT coefficients.
3.3.21 sample: One element in the two-dimensional array which comprises a component.

3.3.22 sequential coding: One of the lossless or DCT-based coding processes defined in the JPEG standard in which
each component of the image is encoded within a single scan.

3.3.23 dripe: A fixed vertical size region of an image which encompasses the entire horizontal width of that image.

4) Clause 4
Replace the existing abbreviations by:

AAH Horizontal dimension of available area
AAV Vertical Dimension of available area
BDH Horizontal Block Dimension

BDV Vertical Block Dimension

DL Differential Layer

DP Deterministic Prediction

EOFB End-of-Facsimile-Block

JBIG Joint Bi-level Image experts Group
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JPEG Joint Photographic Experts Group

MSB Most Significant Bit

NLC Number of Lines of the Clipped array

NPC Number of Pels per line of the Clipped array
PS Pel Spacing

RTC Return-to-Control

SR Spacing Ratio

TP Typical Prediction

5) Subclause 7.4
Change last paragraph to read:

The content of each tile may be encoded according to ITU-T Recs. T.4, T.6, T.4—-MSB, T.6 — MSB, JPEG, JBIG with
bits per colour component = 1, JBIG with bits per colour component > 1 or bitmap encoded as specified by the coding
attributes. Alternatively, it may be omitted if the pels within the tile are either al foreground or all background.

6) Subclause 9.1.1

Replace this subclause by:

9.1.1 Type of coding

CLASSIFICATION: Defaultable
APPLICABILITY: Formatted and formatted processable content architecture class.
STRUCTURE: ASN.1 object identifier or non-negative integer.

PERMISSIBLE VALUES: The permissible values for this attribute depend on the value of the attribute
"bits per colour component” as follows:

"bits per colour component" = 1.

ASN.1 object identifier:

{2837 0} for 'Rec. T.6 encoding',

{28 37 1} for 'Rec. T.4 one-dimensional encoding',

{28 37 2} for 'Rec. T.4 two-dimensional encoding/,

{2 8 3 7 3} for 'bitmap encoding,

{28 37 5} for 'tiled encoding',

{2837 6} for 'Rec. T.6 encoding— MSB',

{28 37 7} for 'Rec. T.4 one-dimensional encoding—MSB',
{28 37 8} for 'Rec. T.4 two-dimensional encoding —MSB',
{28 37 12} for 'IBIG encoding with bits per colour component = 1,
non-negative integer:

1 for 'Rec. T.6 encoding'.

"bits per colour component" > 1.

ASN.1 object identifier:

{2837 9} for 'direct value encoding',

{2 8 3 7 10} for 'octet run-length encoding,

{28 3 7 11} for 'packed index encoding/,

{28 3 7 13} for 'IPEG encoding/,

{28 37 14} for 'IBIG encoding with bits per colour component > 1'.

NOTE — The use of 'Rec. T.6 encoding — MSB'; 'Rec. T.4 one-dimensiona encoding — MSB'; and 'Rec. T.4
two-dimensional encoding — MSB' is applicableto ITU-T Rec. T.417 only.

ITU-T Rec. T.417 (1993)/Amd.1 (1997 E) 3



| SO/IEC 8613-7 : 1994/Amd.1 : 1998 (E)

DEFAULT VALUE: The default value for this attribute depends on the value of the attribute "bits

DEFINITION:

per colour component” as follows:
"bits per colour component” = 1.
'Rec. T.6 encoding’,

"bits per colour component” > 1.

'JPEG encoding’

For the raster graphics content architectures, the possible values of this attribute are:

'Rec. T.6 encoding', for the two-dimensional encoding scheme defined in CCITT Rec. T.6;

'Rec. T.4 one-dimensional encoding’, for the one-dimensional encoding scheme defined in ITU-T
Rec. T .4,

'Rec. T.4 two-dimensional encoding’, for the two-dimensional encoding scheme defined in ITU-T
Rec. T.4;

'bitmap encoding’;

'Rec. T.6 encoding — MSB', for the two-dimensional encoding scheme defined in CCITT Rec. T.6 and
where thefirst bit of the encoded T.6 datais allocated to the most significant bit of the first octet;

'Rec. T.4 one-dimensional encoding — MSB', for the one-dimensional encoding scheme defined in ITU-T
Rec. T.4 and where the first bit of the encoded T.4 data is allocated to the most significant bit of the first
octet;

'Rec. T.4 two-dimensional encoding — MSB', for the two-dimensional encoding scheme defined in ITU-T
Rec. T.4 and where the first bit of the encoded T.4 data is allocated to the most significant bit of the first
octet;

'JPEG encoding' for the encoding scheme defined in CCITT Rec. T.81 | ISO/IEC 10918-1;

'‘JBIG encoding with bits per colour component = 1' for the encoding scheme defined in ITU-T Rec. T.82 |
ISO/IEC 11544,

'JBIG encoding with bits per colour component > 1' for the encoding scheme defined in ITU-T Rec. T.82 |
ISO/IEC 11544,

'tiled encoding' for the tiling scheme defined in this Specification, the bitmap encoding scheme, the two-
dimensional coding scheme defined in CCITT Rec. T.6, or the one- or two-dimensional coding schemes
defined in ITU-T Rec. T.4, the two-dimensional coding scheme defined in CCITT Rec. T.6 with MSB
mapping, the one- or two-dimensional coding schemes defined in ITU-T Rec. T.4 with MSB mapping, the
JPEG coding scheme defined in CCITT Rec. T.81 | ISO/IEC 10918-1, or the JBIG encoding schemes
defined in ITU-T Rec. T.82 | ISO/IEC 11544;

'direct value encoding’;
‘octet run-length encoding’;

'packed index encoding'.

An explanation of these coding schemesis givenin clause 11.

The value 'tiled encoding' indicates that the tiles in the content portion description are each encoded per the value of the
associated "tile types" attribute as defined in 9.2.8.

The value of t
ASN.1 object i

In coding, the
order of bitsis

The relationshi

he attribute "type of coding" of a content portion description, that conforms to this Specification, is an
dentifier or an integer.

relationship between the order of pels and the order of bits within an octet is such that the first pel in the
allocated to the most significant bit of an octet.

p between the order of pels, the order of encoded bits and the order of encoded octets is the same for tiled,

as for untiled bitmap, Rec. T.4, Rec. T.4 - MSB, Rec. T.6, Rec. T.6 — MSB, JPEG, JBIG with bits per colour component
= 1 and JBIG with bits per colour component > 1 encoding.

4 ITU-T Rec. T.417 (1993)/Amd.1 (1997 E)
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7) Subclause 9.2.8
Replace this subclause by:
9.2.8 Tiletypes
CLASSIFICATION: Defaultable
APPLICABILITY: Formatted processable content architecture class
PERMISSIBLE VALUES: A sequence of one or more data elements with one of the following values:
'null background’, 'null foreground’, 'bitmap encoded’, 'Rec. T.6 encoded,
'Rec. T.4 one-dimensional encoded’, 'Rec. T.4 two-dimensional encoded’, 'Rec.
T.6 encoded — MSB', 'Rec. T.4 one-dimensional encoded — MSB', 'Rec. T .4
two-dimensional encoded — MSB', 'JPEG', 'IBIG'.
DEFAULT VALUE: All tiles are Rec. T.6 encoded
DEFINITION:

This attribute indicates the type of coding of tiles in the content portion as a sequence of values. Each value specifies the
type of coding of the corresponding tile (see Figure 6) in the content portion as follows:

‘null background', indicating that all pels in the tile are known to be background and the tile has no
encoded content;

'null foreground', indicating that al pels in the tile are known as foreground and the tile has no encoded
content;

'Rec. T.6 encoded', indicating that the pelsin the tile are encoded as a Rec. T.6 octet string;

'Rec. T.4 one-dimensional encoded', indicating that the pels in the tile are encoded as a Rec. T.4
one-dimensional octet string;

'Rec. T.4 two-dimensional encoded', indicating that the pels in the tile are encoded as a Rec. T.4
two-dimensional octet string;

'Rec. T.6 encoded — MSB', indicating that the pelsin the tile are encoded as a Rec. T.6 octet string;

'Rec. T.4 one-dimensional encoded — MSB', indicating that the pels in the tile are encoded as a Rec. T.4
one-dimensional octet string;

'Rec. T.4 two-dimensional encoded — MSB', indicating that the pels in the tile are encoded as a Rec. T.4
two-dimensional octet string;

'bitmap encoded', indicating that the pelsin the tile are encoded as a bitmap octet string;
'JPEG', indicating that the pelsin thetile are encoded as a JPEG octet string;

'JBIG with bits per component = 1', indicating that the pelsin the tile are encoded as a JBIG with bits per
component = 1 octet string

'JBIG with bits per component > 1' indicating that the pels in the tile are encoded as a JBIG with bits per
component > 1 octet string.

The number of valuesis equal to the number of tiles.

This attribute is only applicableif the value of the attribute "type of coding" is 'tiled encoding'.

8)

Subclause 9.2.10

Replace this subclause by:

9.2.10

Interleaving format

CLASSIFICATION: Defaultable

APPLICABILITY: Formatted and formatted processable content architecture class
PERMISSIBLE VALUES: 'pel’, 'lin€, 'plane, 'stripe

DEFAULT VALUE: 'plane’

ITU-T Rec. T.417 (1993)/Amd.1 (1997 E) 5
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DEFINITION:

This attribute defines the method of interleaving of the components of the image. The values are defined as follows:
‘pel’ for each pel, the colour component values are contiguous (all);
line for each colour component, all values corresponding to each pel on aline are contiguous (all);

‘plane  for each colour component, all values corresponding to that component are contiguous; (JPEG,
JBIG);

'stripe’ for each colour component, all values corresponding to each pel on a stripe are contiguous (JBIG).

For JPEG coding, the interleaving format called block interleave shall use the value ‘pel’ and non-
interleaved case shall use the value 'block’.

9) New subclauses9.2.11t09.2.17
Add new subclauses 9.2.11 t0 9.2.17:

9.2.11 Subsampling

CLASSIFICATION: Defaultable

APPLICABILITY: Formatted and formatted processable content architecture class

PERMISSIBLE VALUES: Octet strings chosen from the following table:

Semantic Meaning JPEG notations Octet strings

4:1:1 ((2,2),(1,1),(1,2)) 221111'H
2:1:1or4:2:2 ((2,2),(1,1),(1,2)) 211111H
1:1:1 ((1,2),(1,1),(1,2)) "111111H

DEFAULT VALUE: '111111'H

DEFINITION:

This JPEG and JBIG attribute defines the horizontal and vertical subsampling ratio for each colour component.

9.212 JPEG coding mode
CLASSIFICATION: Defaultable
APPLICABILITY: Formatted and formatted processable content architecture class
PERMISSIBLE VALUES: One of two parameters. "Huffman coding’ and 'arithmetic coding’
The permissible values of "Huffman coding’ are:
'baseling, 'extended sequential DCT’, 'progressive DCT’, 'spatial lossless;;
The permissible values of "arithmetic coding’ are:
'extended sequential DCT’, "progressive DCT’, 'spatial lossless.
DEFAULT VALUE: The parameter 'Huffman coding’ with value 'baseline’
DEFINITION:

This attribute defines the particular JPEG coding scheme used.

9.213 JPEG quantization table

CLASSIFICATION: Defaultable
APPLICABILITY: Formatted and formatted processable content architecture class
PERMISSIBLE VALUES: ‘associated’, 'default’
DEFAULT VALUE: 'associated’
DEFINITION:

This attribute defines the type of quantization table to be used by the JPEG coding scheme.

6 ITU-T Rec. T.417 (1993)/Amd.1 (1997 E)
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9.2.14 JPEG Huffman table

CLASSIFICATION: Defaultable
APPLICABILITY: Formatted and formatted processable content architecture class
PERMISSIBLE VALUES: ‘associated’, 'preferred’
DEFAULT VALUE: 'associated’
DEFINITION:

This attribute defines the type of Huffman code table to be used by the JPEG coding scheme.

9.215 JBIG tp for baselayer

CLASSIFICATION: Defaultable
APPLICABILITY: Formatted and formatted processable content architecture class
PERMISSIBLE VALUES: ‘not-used’, 'used’
DEFAULT VALUE: 'not-used’
DEFINITION:

This attribute indicates the use of typical prediction.

9.2.16 JBIG differential layer
CLASSIFICATION: Defaultable
APPLICABILITY: Formatted and formatted processable content architecture class

PERMISSIBLE VALUES: ‘DL not present’, 'DL encoded without TP and DP', 'DL encoded with TP, 'DL
encoded with DP', ‘DL encoded with DP and private DP table, 'DL encoded
with TP and DP, 'DL encoded with TP, DP and private DP tabl€e’

DEFAULT VALUE: ‘DL not present’
DEFINITION:
This attribute indicates the type of differential layer coding to be used by the JBIG coding scheme.
9.2.17 Number of linesper stripe

CLASSIFICATION: Non-mandatory

APPLICABILITY: Formatted and formatted processable content architecture class
PERMISSIBLE VALUES: Positive integer

DEFINITION:

This attribute specifies the number of linesin a stripe in the JPEG and JBIG encoding schemes.

10) Subclause 10.3

Replace this subclause by:

10.3 Representation of coding attributes

Raster-Gr-Coding-Attributes{ 28173}

DEFINITIONS ::=BEGIN
EXPORTS

Raster-Gr-Coding-Attributes,
Compression,

Tile-type,

Subsampling;

ITU-T Rec. T.417 (1993)/Amd.1 (1997 E) 7
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IMPORTS
Coordinate-Pair
FROM
Raster -Gr-Presentation-Attributes;

Raster-Gr-Coding-Attributes
number -of-pels-per-line
number -of-lines
compression

number -of-discar ded-pels
bits-per-colour-component
interleaving-for mat

number -of-pels-per -tile-line
number -of-lines-per -tile
tiling-offset

tile-types

subsampling

jpeg-coding-mode

jpeg-quantization-table

jpeg-huffman-table

jbig-differential-layer

=SET {

[0] IMPLICIT INTEGER OPTIONAL,

[1] IMPLICIT INTEGER OPTIONAL,

[2] IMPLICIT Compression OPTIONAL,

[3] IMPLICIT INTEGER OPTIONAL,

[4] Bits-Per-Colour-Component OPTIONAL,

[5] IMPLICIT INTEGER

{ pel(0), line(1), plane(2), stripe(3),

OPTIONAL }

[6] IMPLICIT INTEGER OPTIONAL,

[71 IMPLICIT INTEGER OPTIONAL,

[8] IMPLICIT Coordinate-Pair OPTIONAL,

[9] IMPLICIT SEQUENCE OF Tile-type

OPTIONAL,
[10] IMPLICIT Subsampling OPTIONAL,

[11] IMPLICIT INTEGER {

-- Huffman coding

baseline (0),
huffman-extended-sequential-DCT (D),
huffman-progressive-DCT (2),
huffman-spatial-lossless 3),

-- arithmetic coding
arithmetic-extended-sequential-DCT  (9),
arithmetic-progressive-DCT (20),
arithmetic-spatial-lossless (11

[12] IMPLICIT INTEGER {
associated  (0),
default (@)
OPTIONAL,

[13] IMPLICIT INTEGER {
associated  (0),
preferred (1)
b

-- basic and default value is "associated".

[17] IMPLICIT INTEGER {

dI-not-present (0),
dl-encoded-without-tp-and-dp 1),
dl-encoded-with-tp 2),
dl-encoded-with-dp 3),
dl-encoded-with-dp-and-private-dp-table (4),
dl-encoded-with-tp-and-dp 5),

number -of-lines-per-stripe
Compression

tile-type

dl-encoded-with-tp-dp-and-private-dp-table (6)}
OPTIONAL,

[18] IMPLICIT INTEGER OPTIONAL}

::=INTEGER { uncompressed (0), compressed (1)}

:=INTEGER {
null-background 0),
null-foreground (D),
t6-encoded (2),
t4-one-dimensional-encoded 3),
t4-two-dimensional-encoded (4),
bitmap-encoded (5),

8 ITU-T Rec. T.417 (1993)/Amd.1 (1997 E)



Bits-Per-Colour-Component

singleinteger
component-list

Subsampling

END

ISO/IEC 8613-7 : 1994/Amd.1 : 1998 (E)

t6-encoded-msb (6),
t4-one-dimensional-encoded-msb (7),
t4-two-dimensional-encoded-msb (8),
jbig-bits-per-component-eg-1 (9),
ipeg (10),
jbig-bits-per-component-gr-1 (11)
}
::= CHOICE {
INTEGER,

SEQUENCE OF INTEGER }
::=OCTET STRING

-- The value OCTET STRING shall be chosen from the
-- following table:

-- Semantic Meaning JPEG notations Octet strings
- 411 ((2,2),(1,1),(1,2)) '221111'H
- 2Llor 422 ((2,1),(1,1),(1,2)) '211111°H
- 111 ((1,1),(1,1),(1,2)) "111111°H

11) Subclause 10.4

Replace this subclause by:

104  Representation

of non-basic featur es and non-standar d defaults

Raster-Gr-Profile-Attributes{ 28174}

DEFINITIONS
EXPORTS

::=BEGIN

Ra-Gr-Presentation-Feature, Ra-Gr-Coding-Attribute,
Raster -Gr-Content-Defaults;

IMPORTS

One-Of-Four-Angles,
One-Of-Two-Angles,
Pel-Transmission-Density,

M easur e-Pair,
Clipping,
Pel-Spacing,
Spacing-Ratio,
Image-Dimensions,
Coordinate-Pair,

Raster-Graphics-Attributes,
FROM Raster-Gr-Presentation-Attributes,

Compression,
Tile-Type,
Subsampling

FROM Raster-Gr-Coding-Attributes;

Ra-Gr-Coding-Attribute
compression
bit-per -colour -component

interleaving-for mat

number of pels-per-tile-line
number of lines-per-tile
tiling-offset

tiling-types

::=CHOICE {
[O] IMPLICIT Compression
[4] Bit-Per-Colour-Component,
[5] IMPLICIT INTEGER

{pel(0), line(1), plane(2), stripe(3)},
[6] IMPLICIT INTEGER,
[71 IMPLICIT INTEGER,
[8] IMPLICIT Coordinate-Pair,
[9] IMPLICIT Tile-Type}

ITU-T Rec. T.417 (1993)/Amd.1 (1997 E) 9
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subsampling [10] IMPLICIT Subsampling,
jpeg-coding-mode [12] IMPLICIT INTEGER {
-- Huffman coding
huffman-baseline 0),
huffman-extended-sequential-DCT D),
huffman-progressive-DCT (2),
huffman-spatial-lossless (3),
-- arithmetic coding
arithmetic-progressive-DCT (10),
arithmetic-spatial-lossless (11
}
OPTIONAL,
jpeg-quantization-table [12] IMPLICIT INTEGER { associated (0),
default (1)},
jpeg-huffman-table [13] IMPLICIT INTEGER { associated (0),
preferred (1)},
jbig-tp-for-base-layer [14] IMPLICIT INTEGER {
not-used (0),
used M}
OPTIONAL,
jbig-differential-layer [15] IMPLICIT INTEGER {
dI-not-present 0),
dl-encoded-without-tp-and-dp (2),
dl-encoded-with-tp (2),
dl-encoded-with-dp 3,
dl-encoded-with-dp-and-private-dp-table (4),
dl-encoded-with-tp-and-dp (5),
dl-encoded-with-tp-dp-and-private-dp-table (6)
h
number -of-lines-per-stripe [16] IMPLICIT INTEGER }
END

12) New subclauses 11.8 and 11.9

Add the following new subclauses:

11.8  JPEG encoding schemes

The JPEG encoding schemes defined in CCITT Rec. T.81 | ISO/IEC 10918-1 specify two classes of coding processes:
lossy (not information preserving) and lossless (information preserving). The lossy procedures are al based on the
Discrete Cosine Transform (DCT) and the lossless are based on a predictive technique. Four modes of encoding are
defined: the sequential DCT-based mode, the progressive DCT-based mode, the sequential lossless mode, and the
hierarchical mode.

In the sequential DCT-based mode 8 x 8 blocks of pels are transformed. The resulting coefficients are quantized and then
entropy coded (losslessly) by Huffman or arithmetic coding. The pel blocks are typically formed by scanning the image
(or image component) from left to right, and then block row by block row from top to bottom. The alowed sample
precisions are 8 and 12 bits per component sample. Of the DCT-based methods, the sequential DCT-based mode requires
the least amount of storage as afile.

For the progressive DCT-based mode, the quantized coefficients for the complete image component are determined,
stored, and processed by either spectral selection or successive approximation. These two techniques may be used sepa-
rately or may be combined in various ways.

The sequential lossless mode is not based on DCT bhut is a predictive coding technique. The predicted value of each pel
position is calculated from up to three of its nearest neighbours above and to the left, and the difference between the
predicted value and the actual value is entropy encoded losslessly. For the lossless mode of operation, sample precisions
from 2 bits per sample to 16 bits per sample are allowed.
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In the hierarchica mode, an image (or image component) is transmitted with increasing spatial resolution between
progressive stages by first downsampling the image a number of times to produce a reference stage, which is transmitted
by one of the other three modes of operation. The output of each hierarchical stage is used as the prediction for the next
stage and the difference is coded. The coding of the differences may be done using only DCT-based processes, only
lossless processes or DCT-based processes with afinal lossless process for each component.

All decoders that include any DCT-based mode of operation shall provide a default decoding capability, referred to as the
baseline sequential DCT process. Thisis arestricted form of the sequential DCT-based mode, using Huffman coding and
8 bits per sample precision for the source image.

11.9  JBIG encoding schemes

The JBIG encoding schemes defined in ITU-T Rec. T.82 | ISO/IEC 11544 consist of repeatedly reducing the resolution
of a bi-level image, Ry creating images Ry, Ry, ..., Ry. Each image R; has one-half the number of pels per line and one-
half the number of lines of the previous image. The lowest resolution image, R, caled the base layer, is transmitted
losslesdly (free of distortion) by binary arithmetic coding. The previous image (R-1), is transmitted losslessly, using pels
in Ry, and previously transmitted pelsin R, as predictors in an attempt to predict the next R,_; pel to be transmitted. If
prediction is possible (rules exist to tell whether this is the case) the predicted pel value is not transmitted. This
progressive buildup is repeated until image Ry has been losslessly transmitted. A sequential mode of transmission also
exigts. It consists of performing the entire progressive transmission on successive horizontal stripes of the original image.
The algorithm performs image reduction, typical prediction, deterministic prediction, and binary arithmetic encoding and
decoding.

When a difference layer is being encoded or decoded, much of the compression is achieved by predicting new pel values
from the values of pelsin a predictor template. The predictor template contains pels from the reference layer and pels
already predicted or encoded from the difference layer. When the predictor state is such that the prediction is known to be
correct, the predicted pel value need not be encoded or decoded. The JBIG a gorithm employs two prediction methods:
typical prediction and deterministic prediction.

Typical Prediction (TP) refers to prediction in which the predicted value is amost aways correct. Since, in bi-level
imagery, each pel carries only one bit of information, it would be wasteful for the transmitter to inform the receiver of
whether the prediction is correct for each pel predicted. Instead. the transmitter looks ahead for and reports TP errors
(exceptions). Deterministic Prediction (DP) refers to prediction in which the predicted value is always correct.
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13) Subclause 14.2

Replace the existing Table 7 by:

Table 7 — Raster graphics content portion attributes

Presentation attribute Content architecture class
Formatted form Formatted processable form

Number of pels per line D M
Type of coding D D
Compression D D3
Number of discarded pels D -
Number of lines - NM
Number of pels per tileline - DD
Number of lines per tile - Db
Tiling offset - Do
Tiletypes D -
Bits per colour component NM NM
Interleaving format NM NM
Subsampling D D
JPEG coding mode D D
JPEG quantization table D D
JPEG code table D D
JPEG interleaving format D D
JBIG base layer template D D
JBIG Differentia layer D D
Number of lines per stripe D D
- Not applicable
D  Applicable and Defaultable
M Applicable and Mandatory
NM  Applicable and Non-mandatory
3 This attribute is only applicable if the value of the attribute "type of coding" is'Rec. T.6 encoding or Rec. T.4

two-dimensional encoding'
b) This attribute is only applicable if the value of the attribute "type of coding" is 'tiled encoding'.

14) Annex A
) Annex A
Replace Table A.2 by:
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Attribute Permissible values Default value
Number of pels per line Any positive integer Note 1
Number of discarded pels Any non-negative integer Note 2
9.1.1 9.1.1

Type of coding

Compression

‘compressed’, 'uncompressed’ as

inRec. T.6

‘compressed’ asin Rec. T.6

NOTE 1 — The default number of pels per line depends upon the pel transmission density as defined in Table 4.
NOTE 2 — If the number of pels per line exceeds the image line length, the default number of discarded pelsis half

the excess number of pels, otherwiseit is zero.

ITU-T Rec. T.417 (1993)/Amd.1 (1997 E)
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Replace Table A.4 by:

Table A.4 — Formatted processableraster graphics content ar chitecture class content portion attributes

‘'uncompressed’ asin Rec. T.6

Attribute Permissible values Default value
Number of pels per line Any positive integer None
Number of lines Any positive integer None
Type of coding 911 911
Compression ‘compressed’ ‘compressed’ asin Rec. T.6

Note

Number of pels per tileline Any positive integer 512
Number of lines per tile Any positive integer 512
Tiling offset (Any non-negative integer, less than | (0,0)
"number of pels per tile line",
Any non-negative integer less than
"number of lines per tile")
Tiletypes Sequence of positive integers ‘compressed’ asin Rec. T.6

Bits per colour component A positive integer or a sequence of | 1

non-negative integers

Interleaving format ‘pel’, 'lin€, 'plane’, 'stripe ‘plane’

NOTE — The attribute "compression” is only applicable if the value of the attribute "type of coding” is 'Rec. T.6
encoding, 'Rec. T.4 two-dimensional encoding', 'Rec. T.6 encoding — MSB', 'Rec. T.4 two-dimensional encoding —
MSB', or 'tiled encoding'.

15) Annex B

Replace Table B.1 by:
TableB.1—Summary of ASN.1 object identifiers

|§e?’1|t\:flle? t\)/jaleite Description Subclause
{28172} Raster-Gr-Presentation-Attributes 10.2
{28173} Raster-Gr-Coding-Attributes 10.3
{28174} Raster-Gr-Profile-Attributes 104
{28270} Formatted raster graphics content architecture class 84.1
{28272} Formatted processable raster graphics content architecture class 841
{28370} Identifies 'Rec. T.6 encoding' 911
{28371} Identifies 'Rec. T.4 one-dimensional encoding' 911
{28372} Identifies 'Rec. T.4 two-dimensiona encoding' 9.1.1
{28373} Identifies 'bitmap encoding’ 911
{28375} Identifies 'tiled encoding' 911
{28376} Identifies 'Rec. T.6 encoding — M SB' 911
{28377} Identifies 'Rec. T.4 one-dimensiona encoding — M SB' 911
{28378} Identifies 'Rec. T.4 two-dimensional encoding—MSB' 911
{28379} Identifies 'direct value encoding' 911
{283710} Identifies 'octet run-length encoding' 911
{283711} Identifies 'packed index encoding' 911
(283712) Identifies 'IBIG encoding with bits per colour component = 1' 911
(283713) Identifies 'JPEG encoding' 911
(283714) Identifies 'IBIG encoding with bits per colour component > 1' 911
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SeriesA
SeriesB
SeriesC
SeriesD
SeriesE
SeriesF
Series G
SeriesH
Series|

Series J
SeriesK
SeriesL

SeriesM

SeriesN
Series O
SeriesP
Series Q
SeriesR
Series S
SeriesT
SeriesU
SeriesV
Series X
SeriesZ

I TU-T RECOMMENDATIONS SERIES

Organization of the work of the ITU-T

Means of expression: definitions, symbols, classification

General telecommunication statistics

General tariff principles

Overal network operation, telephone service, service operation and human factors
Non-tel ephone telecommunication services

Transmission systems and media, digital systems and networks
Audiovisual and multimedia systems

Integrated services digital network

Transmission of television, sound programme and other multimedia signals
Protection against interference

Construction, installation and protection of cables and other elements of outside
plant

TMN and network maintenance: international transmission systems, telephone
circuits, telegraphy, facsimile and leased circuits

Maintenance: international sound programme and television transmission circuits
Specifications of measuring equipment

Telephone transmission quality, telephone installations, local line networks
Switching and signalling

Telegraph transmission

Telegraph services terminal equipment

Terminalsfor telematic services

Telegraph switching

Data communication over the telephone network

Data networks and open systemm communication

Programming languages
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