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Foreword

ISO/IEC 8613-7:1994(E)

ISO (the International Orgamization for Standardization) and JEC (the Inter-

national Electrotechnical Commission) form the specialized syste

standardization. National bodies that are members of ISO or IEC p
development of International Standards through technical commit
by the respective organization to deal with particular-fields of tec

ISO and IEC technical committees collaborate infields of mutua
international organizations, governmental and non-governmental,
ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have estd
technical committee, ISO/IEC JTC-Praft International Standards

joint technical committee are circtlated to national bodies for vot
as an International Standardrequires approval by at least 75 %
bodies casting a vote.

International Standard” ISO/IEC 8613-7 was prepared by Ji

for worldwide
articipate in the
tees established
hnical activity.
interest. Other
in laison with

blished a joint
adopted by the
ng. Publication
of the national

pint Technical

Committee ISOAEC JITC 1, Information technology, Subcommittee SC 18,

Document processing and related communication, in collaborati
The identical text is published as ITU-T Recommendation T 417.

This ;second edition cancels and replaces the first edition (ISO

which has been technically revised.

ISO/EC 8613 consists of the following parts, under the general t

technology — Open Document Architecture (ODA) and interchang

— Part 1:
— Part 2:
— Part 3:
— Part 4:
— Part 5:
— Part 6:

Introduction and general principles
Document structures

Abstract interface for the manipulation of ODA docun
Document profile

Open document interchange format

Character content architectures

n with ITU-T.

8613-7:1989),

tle Information
e format:

ents

— Part7:
— Part 8
— Part 9:

— Part 10: Formal specifications

Raster graphics content architectures
Geometric graphics content architectures

Audio content architectures

— Part 11: Tabular structures and tabular layout
— Part 12: Identification of document fragments
— Part 13: Spreadsheet

— Part 14: Temporal relationships and non-linear structures
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INTRODUCTION

This ITU-T Recpmmendation | International Standard was prepared as a joint publication by ITU-T Study Group
ISONEC Joint Technical Committee 1.

At present, the ITU-T Recommendation T.410-Series | ISO/IEC 8613 consists of:

Fi
NOTE

Further Specific

Development of

Document Architecture.

This set of ITU
(1988) and ISO

Significant tech
amendments as

T
C

In addition, a nu

This part contair

Introduction and general principles;

Character content architectures;

Rpster graphics content architectures;

cument structures;
cument profile;

en document interchange formats;

ometric graphics content architectures;

rmal Specification of the Open Document Architecture*(FODA)
- The use of FODA is applicable to ISO/IEC only.

itions may be added to this set of ITU-T Recommendations | International Standard.

these Recommendations | International Standard was originally in parallel with ECMA 101:1989

T Recommendations | International Standard replaces the CCITT T.410-Series of Recommend
8613:1989.

hical changes are the inclusion in this Recommendation | International Standard of the foll
greed by ITU-TS anddSO/IEC JTC 1:

led raster graphics;

plour.
ber of téchnical corrigenda have been applied to the Specification.

s thréeannexes:

© ISO/IEC

8 and

Open

ations

owing

nex A (integral) contains a summary of the raster graphics content architecture classes:

raster graphics content architectures.

viil

Annex B (non-integral) lists the ASN.1 object identifiers used by the raster graphics content architecture;

Annex C (integral to ISO/IEC only) contains ODL, the SGML representation of the attributes specific to
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY -

: 1994 (E)

OPEN DOCUMENT ARCHITECTURE (ODA) AND INTERCHANGE FORMAT:

1

The purpose

In the conte
memoranda,

In addition

included in ¢

These Reco
communicat

These Recommendations | International Standards provide(for the interchange of documents for either or b
following py

The compos

These Recommendations | International Standards also provide for the interchange of ODA information strug
for the procg

This ITU-T

So

RASTER GRAPHICS CONTENT ARCHITECTURES

ope

of the ITU-T Rec. T.410-Series | ISO/IEC 8613 is to facilitate the interchange of documenis:

ithin one document.

TE — These Recommendations | International Standards are designed to allow for extensions, including
dsheets and additional types of content such as audio and video.

ocuments.

mmendations | International Standards apply to thel interchange of documents by mean
ons or the exchange of storage media.

rposes:
to allow presentation as intended by the originator;
to allow processing such as editing and reformatting.
tion of a document in interchange can take several forms:
formatted form, allowing presentation of the document;
processable fonm, allowing processing of the document;

formatted-processable form, allowing both presentation and processing.

ssing of interchanged documents.

xt of these Recommendations | International Standards, documents are consideréd to be iten
letters, invoices, forms and reports, which may include pictures and tabular material. The conten
used within the documents may include graphic characters, geometric graphics elements andraster graphics elq
potentially W

NC
features, spred

o the content types defined in these specifications, ODA also-provides for arbitrary content ty

R — oma-Stadard-defimes:

s such as
[ elements
ments, all

nypermedia

pes to be

5 of data

oth of the

tures used

the raster graphics content architectures that can be used in conjunction with the document architecture

defined in ITU-T Rec. T.412 | ISO/IEC 8613-2;

the internal structure of content portions that are structured according to a raster graphics content

architecture;

those aspects of positioning and imaging applicable to the presentation of raster graphics contents in a

basic layout object;

a content layout process which, together with the document layout process defined in ITU-T Rec. T.412 |
ISO/IEC 8613-2, specifies the method for determining the dimensions of basic layout objects for raster

graphics content portions;

the presentation and content portion attributes applicable to raster graphics content architectures.

ITU-T Rec. T.417 (1993 E)

1
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The following ITU-T Recommendations and International Standards contain provisions which, through reference in this
text, constitute provisions of this Recommendation | International Standard. At the time of publication, the editions
indicated were valid. All Recommendations and Standards are subject to revision, and parties to agreements based on
this Recommendation | International Standard are.encouraged to investigate the possibility of applying the most recent
edition of the Recommendations and Standards listed below. Members of IEC and ISO maintain registers of currently
valid International Standards. The ITU-T Secretariat maintains a list of currently valid ITU-T Recommendations/CCITT

Recommendations.

[%%)
i
o
ol
]
>
ol
§
i
s
5
3
S
]
-
1]
2,

-~ ITU-T Recommendation T.411 (1992) | ISO/IEC 8613-1:1994, Information technology — Open Document
Architecture (ODA) and interchange format: Introduction and general principles.

— _ITU-T Recommendation T.412 (1992) | ISO/IEC 8613-2:1994 . Information technology — Open Document

Architecture (ODA) and interchange format: Document structures.
-| ITU-T Recommendation T.414 (1992} | ISO/IEC 8613-4:1994, Information technology ©Oper Document
Architecture (ODA) and interchange format: Document profile.
—-| ITU-T Recommendation T.415 (1992) | ISO/IEC 8613-5:1994, Information technology — Open Document
Architecture (ODA) and interchange format: Open Document Interchange Format.
2.2 Paired Recommendations | International Standards equivalent invtechnical content
—| CCITT Rec. X.208 (1988), Specification of abstract syntax notatiorrone (ASN.1).
ISO/IEC 8824:1990, Information technology — Open Systems Interconnection — Specification|of Abstract
Syntax Notation One (ASN.1).
-| CCITT Rec. X.209 (1988), Specification of basic enédding rules for Abstract Syntax Ndtation One
(ASN.1).
ISO/IEC 8825:1990, Information technology — Open Systems Interconnection — Specification of Basic
Encoding Rules for Abstract Syntax Notation One(ASN.1).
23 Aldditional references
—-| ITU-T Recommendation T.4 (1993),“Standardization of Group 3 facsimile apparatus fof document
transmission.
—-| CCITT Recommendation T.6\(1992), Facsimile coding schemes and coding control functions for Group 4
facsimile apparatus.
—-| ISO 8879:1986, Inforniation processing — Text and office systems ~ Standard Generaliged Markup
Language (SGML).
3 Definitions
For the purposes of.this Recommendation | International Standard, the definitions given in ITU-T Rec. T.41} | ISO/IEC
8613-1 apply. For the purpose of this Specification the definitions in CCITT Recommendations T.4 and T.6 apply.

4 Abbreviations

For the purposes of this Recommendation | International Standard, the abbreviations in ITU-T Rec. T.411 1 ISO 8613-1
apply.

For the purposes of this Recommendation | International Standard, the following additional abbreviations apply.

AAH Horizontal dimension of available area
AAV Vertical dimension of available area
BDH Horizontal block dimension

BDV Vertical block dimension

EOFB End-of-facsimile-block

MSB Most significant bit

2 ITU-T Rec. T.417 (1993 E)
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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
5 Conventions

For the purposes of this Recommendation | International Standard, the conventions given in ITU-T Rec. T.411 | ISO
8613-1 apply.

6 General principles

6.1 Content architecture classes

This Specifi¢ation defines two classes of raster graphics content architectures:

— | Formatted raster graphics content architecture class, which allows for document content to be piesented as
intended by the originator. Formatted form content can only be associated with basic layout components.

- | Formatted processable raster graphics content architecture/class, which allows for document content to be
processed and also to be presented as intended by thedoriginator. Formatted processable content can be
associated with any basic component.

6.1.1 Formatted content architecture class

Formatted rhster graphics content is intended to be laid out, or imaged, by the recipient in accordancg with the
originator’s [intent. It is not intended to be reformatted. This form of content may only be used in formatted form
documents.

For this forjn of content all the necessary-\information for positioning of pels has been specified. The nethod of
positioning ik specified in clause 8.

A particular [feature of this form of Content is that the position of the pel array can be offset relative to the posifion of the
basic layout[object. As a result, (it'is possible that not all of the area of the basic layout object is utilized for gositioning
pels. A portion of the pel array may also be positioned such that it is outside the basic layout object. Such a |portion, if
any, is not ithaged.

6.1.2 Formatted processable content architecture class

Formatted
accordance
processable form documents.

octessable raster graphics content is intended to be laid out, reformatted or imaged by the r¢cipient in
. . . . i - formatted

The originator may, when using this form of content, specify the precise requirements for the layout and imaging of the
pel array. Alternatively, the originator may specify various constraints concerning the intended layout and imaging of the
pel array, i.e. the precise requirements are not specified and the layout is determined by the content layout process
performed by the recipient.

When the precise requirements for the layout are specified, the fixed dimension layout method is used to layout and
image the content. Otherwise, the content is laid out and imaged using the scalable dimension layout method. These
layout methods are defined in clause 12.

A particular feature of these layout methods is that in both cases the content is laid out such that the entire basic layout

object is utilized. In addition it is possible to specify that only a portion of the pel array is to be laid out.
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6.2 Content

There are two modes, named binary and colour, for determining the image of a pel. Each encoding scheme defined in
clause 11 corresponds to just one mode.

6.2.1 Binary mode

In the binary mode, the data which determines the image of a pel specifies one of the two states, named set and unset.
The set state indicates that the colour specified in the attribute “content foreground colour” applying to the object to
which the content is associated is to be used. The unset state indicates that the colour specified in the attribute “content
background colour” applying to the object to which the content is associated is to be used. Both attributes are defined in
ITU-T Rec. T.412 | ISO/IEC 8613-2.

NOTE - According to ITU-T Rec. T.414 | ISO/IEC 8613-4, all of the colour space types RGB, CMY(K), CIELUV, and
CIELAB are permitted.

In the colouyr mode, the colour of the image of a pel is specified in the pel encoding.

The attribufe “content background colour” applying to the object with which the content is associated is ignored. The
attribute “dontent foreground colour” applying to the object with which the content is assoelated is us¢d in some
encoding schemes to derive the reference to the applying colour space and the coléur tolerance specification
(see clause |11).

TE — According to ITU-T Rec. T.414 | ISO/IEC 8613-4, all of the colour space types RGB, CMY(K), QIELUV, and
CIELAB are|permitted.

6.3 esentation attributes

Presentatiop attributes are applicable to basic components and spécify information for laying out and iaging the
content of the basic component, and are defined in clause 7. This_information cannot be modified within thg content of
the basic cdmponent to which it applies.

All raster graphics content presentation attributes are:
—| non-mandatory when specified for presentation styles;

-| non-mandatory when applied to object class descriptions;

defaultable when applied to ebject descriptions.

Presentatiof attributes are classified as(shared attributes, layout attributes or logical attributes:

—| shared attributes are‘applicable to logical and layout components;

layout attributes are applicable only to layout components;

logical attributes are applicable only to logical components.

6.4 (ontent portion attributes

Content poftion” attributes are applicable to content portions and specify information related to the identification and
coding of the content. They are also used in laying out and imaging the content of the content portion. Content portion
attributes are defined in clause 9.

6.5 Coding of content information

The methods of encoding the pel array in a content portion structured according to a raster graphics content architecture
are specified in clause 11.

6.6 Picture element (pel) array

The picture elements in an array have a defined order. The array consists of an ordered sequence of rows of picture
elements. Each row in the array contains the same number of picture elements and consists of an ordered sequence of
picture elements that represents a line of the image.
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6.7 Colour spaces applicable to the raster graphics content architecture

The raster graphics content architecture can employ colour specification in CIELUV, CIELAB, RGB or CMY(K)
(see Figure 1). Colour may be specified in either direct mode or indexed mode.

Raster graphics
RGB CMY(K) CIELUV CIELAB content architecture

. / ,,,,,,,, Optional
transformation

Reterence CIE XYZ
7777777777777777777777777777777777777777777777 Content imaging
transformation
Imaging
system colour space
T0816820-94/d01

Figure 1 — Relationships among the colour spaces for the raster graphics content architecture

In order to $upport colour, the data which determine the image of a pel are separated into colour compongnts. Each
colour comppnent corresponds to one dimension of the’colour space in which the image is specified. For example, for an
image specified in CIELUYV in direct mode, the data for each pel comprise three colour components represenfing , and
L*, u* and vj* values.

NQTE - Additional compression ‘techniques are required for compression of colour images. A basic| run-length
compression is defined in this version of the'FTU-T Rec. T.410-Series | ISO 8613,*and it gks anticipated that further techniques will be
specified in l%r versions. An example ‘might be the use of sub-sampling of the u” and v’ components in CIELUV. Such| techniques
may require pprameters specific to them,in which case it will be necessary to introduce an attribute for this purpose.

to content
 pertain to

the formatted processable form content archltecture class.

The general principles of positioning that apply to both these methods are described in 7.5.1. Subsequently, 7.5.2
and 7.5.3 describe the specific principles that apply to the formatted and formatted processable content architecture class.

A basic logical component with a formatted processable content architecture class must undergo the content layout
process before it can be positioned and imaged. The content layout process (defined in clause 12) determines the block
size into which the content portion is to be imaged. The content is then positioned in accordance with the positioning
rules for content pertaining to the formatted processable content architecture class.

Any parts of a raster graphics content portion which extend beyond the boundaries of the basic layout object are not
imaged.

ITU-T Rec. T.417 (1993 E) 5
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7.1 Basic concepts

7.1.1 Measurement units and directions

For raster graphics content, the unit for positioning pels is the Scaled Measurement Unit (SMU).

The SMU is derived from the Basic Measurement Unit BMU by multiplying the BMU with a factor which is specified
by the attribute “unit scaling” (defined in ITU-T Rec. T.414 | ISO/IEC 8613-4). The BMU and SMU are defined in
ITU-T Recommendation T.412 | ISO/IEC 8613-2.

All directions are expressed as counter clockwise angles of rotation relative to some specified reference direction (as
illustrated in Figure 2).

Y Referencedirection

>
r »

Angle of rotation ———»|
Direction = 270 deg. ¢

TO816880-94/d02

Figure 2 — Example of direction

7.1.2

o

oordinate systems
Two rectangular coordinate systems are used in the positioning of pgls:

One systen] is a dimensionless coordinate system used to identify the pels that constitute a clipped pel array|(defined in
7.3.1). In tqli‘s system, the origin of the coordinate system is(positioned at the first pel in the pel array. One akis is in the

direction off the pels in each row of pels. The second axis is'in the direction of the columns of pels. This systefn uses non-
negative difnensionless integer values. Coordinate pairsiare denoted using upper case letters.

The second system is used for the positioning ©of pels associated with basic layout objects. In this system, [one axis is
parallel to the horizontal axis of the page coordinate system (defined in ITU-T Rec. T.412 | ISO/IEC 8613(2) and the
other axis i} in a direction d270 relative to'the horizontal axis. This system uses rational values in scaled mdasurements
units (SMUs) to identify points or spe€ify lengths within a basic layout object. Coordinate pairs are indicatgd by lower
case letters

7.2 Plel image model

Each pel is|associated-with a reference area. The side of the reference area along the direction of the pel path equals the
pel spacing|and the-side along the direction of line progression equals the line spacing.

Each referdneg.area has a reference point, which is used for positioning the pel. The reference point is defined as the
corner of the Teference area situated in the direction opposite to both pel path and line progression. The position of a pel
in a basic layout object is defined as the position of the reference point of the reference area of that pel.

NOTE - The position of the image of the pel relative to the reference area is implementation dependent, but it is the
intention that the main part of the image of the pel is positioned within the reference area.

7.3 Positioning of pels

In general, when positioning (and subsequently imaging) the content of a content portion in relation to a basic layout
object, only part of the content is considered. Two methods of selecting the required part of the content are provided:

—  specification of a clipped pel array;

—  discarding of pels.
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7.3.1 The clipped pel array

The clipped pel array is a rectangular array of pels defined by two coordinate pairs in the dimensionless coordinate
system. The diagonally opposite pairs of the clipped pel array are identified by the coordinate pairs (X1, Y1) and (X2,
Y2) where X1 <2 and Y1 £ Y2. Figure 3 illustrates the clipping of a content portion.

(0,O) —>e o o o o o o o o o o o o

(X1, Y1) —
L ] L 4 [ ] * L L
[ ] [ ] [ ] L 2 [ 4 L d L L] [ [ ]
Content portion
* L L L L L] [ ] L ] L ] *
L ] ® * e L] ® L] L] * L *
L ] L L L ®
L ] [ ] L ] L [ ] L L L J L ] 07 L] L

Clipped pel array

T0816890-94/d03

X1,Y1) “Clipping” first coordinate pair
X2,Y2) “Clipping” second coordinate pair

Figure 3 — Example of clipping a content portion

7.3.2 Dijscarded pels
In the formatted raster graphics content architecture class, the number of pels to be discarded at the beginning and the
end of each|line of pels can be specified by a coding attribute.
7.4 Tjling

The pel arrgdy may be segmentedninito a two-dimensional array of non-overlapping rectangular regions called tiles. The
content infdrmation of each tile is coded independently of the coding of the content information of the other|tiles of the
same pel arfay.

Tiling facilitates convenient access to, and/or processing of portions of the pel array independent of accesy to, and/or
processing of othec-portions. The capability to encode each tile separately as bitmap, compressed or null maximizes the

possible compression of the tiled pel array.
N] ;TE I — Tiling provides an alternative method for coding of raster graphics content and therefore does npt affect the

positioning of the clipped pel array.

The basic concepts, pel image model and positioning of pels in a basic layout object continue to apply. Furthermore the
attributes for pel array clipping continue to apply to the pel array.

The location of pel array content relative to the tile content is specified by the “tiling offset” attribute. Figure 4 illustrates
the location of the pel array in the set of tiles.

Tiled raster graphics content information consists of a sequence of tiles ordered in the direction of the pel path and line
progression as illustrated in Figure 5.

The content of each tile may be encoded according to ITU-T Recs. T.4, T.6, T.4 — MSB, T.6 — MSB or bitmap encoded
as specified by the coding attributes. Alternatively, it may be omitted if the pels within the tile are either all foreground
or all background.

NOTE 2 - Rec. T.6 encoding — MSB and Rec. T.4 encodings — MSB apply to ITU-TS only.
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Number of pels per line

'f‘

Numbgr of pels Pel array
| pertile ine Content portion
Tiling offset | e o ol o l-e- | -
ele o Number
. of lines
[ ] L ] L ] i
(o O) L [ 2 L 3 T
, ole o Number
e le o ; per tile
L ] L[] .
L ® L ]
o | o o i
[ [ 3 L) . '*‘L
Qlipped pel array
TOB04940-90/d04

Figure 4 — Location of the pel array in the set of tiles

Pel path )

1 2 3 4

s 5 6 7 8
@
8

g 9 10 | 1 12
o
2

- 13 | 14| 15 | 16

v 17 | 18 | 19 | 20

T0804950-90/d05

Figure 5 — Example of tile content ordering
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7.5 Positioning of pels in a basic layout object

7.51 Positioning parameters

As illustrated in Figure 6, the positioning of pels within a basic layout object is determined by the following parameters:

initial point;

—  pel path;

—  line progression;
—  pel spacing;

—  line spacing.

— Reference point of basic layout object Horizontal axis
v —
A
‘ Pel path
Initial point > -

\ Reference point of a pel )
h B T A T T . _
< .J o .§ . . . . . ‘ . ® @ lene spacing

e 0 00006000060000

rogression g ' '
proge ;o;o;o;ooooocooo;o

Vertical axis

| .

I ‘ i N ) ' i

v v ,Q‘C..,.KQKC.Q.QKO‘.K...‘.
’LWL T0816830-94/d06

Pebspacing

v Vertical coordinate of initial peint

h Horizontal coordinate of initial point

Reference area offa pei

Figure 6 — Positioning of pels of the clipped pel array within a basic layeut object

These prope

utlobject.

The general use of these properties when positioning pels is described below and illustrated in Figure 6. The particular
applicability of these parameters to formatted and formatted processable form content is described in 7.5.2 and 7.5.3
respectively.

The initial point is the point relative to which all pels are positioned within a basic layout object.

The value of the initial point is a coordinate pair (h,v), where h and v are the horizontal and vertical distances
respectively, of the initial point from the reference point of the basic layout object.

The pel path is the direction of progression of successive pels along a line and is expressed as a direction relative to the
horizontal axis of the page coordinate system (as defined in ITU-T Rec. T.412 | ISO/IEC 8613-2).

Line progression is the direction of progression of successive lines and is expressed as a direction relative to the pel
path.
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Lines of pels are positioned such that the first pel to be positioned on each line falls on an imaginary line through the
initial point in the direction of line progression.

The pel spacing is the distance between two adjacent pels along a line in the direction of the pel path.

The line spacing is the distance between adjacent pels in the direction of line progression. The line spacing may be less
than, greater than or equal to the pel spacing.

The spacing ratio is defined as the ratio of the line spacing to the pel spacing.

The aspect ratio of a clipped pel array that has been positioned in a basic layout object is defined as the ratio of the
dimension of the pel array in the direction of the pel path to the dimension in the direction of line progression.

The first pel of the clipped pel array is positioned at the initial point.

Each pel on the first line is positioned along a line through the initial point in the direction of the pel path.

The first pe] of each line is positioned along a line through the initial point in the direction of line progression.

7.5.2 Pgsitioning rules for formatted content

For this forjn of content, the positioning parameters are explicitly specified by applicable préséntation attrjbutes (see
clause 8).

It is not pospible to define a clipped pel array when using this form of content. Howeyér, a coding attribute can be used
to indicate that a specified number of pels are to be discarded at the beginning and.énd of each line of the content
portion. In this case, only the remaining pels in the content position are considered for positioning.

The line spacing and pel spacing are both specified by the same presentationattribute, and take the same valde from the
limited set of values specified in 8.2.2.

The initial goint can be positioned anywhere inside or outside the basic'layout object. Its default position (s¢e 8.2.1) is
the corner of the basic layout object in the direction opposite to beth pel path and line progression.

All the pels|within a content portion are to be considered for-positioning (apart from any pels that are to be {liscarded).
However, pgls that would be positioned outside the basic lajout object are not to be imaged by the imaging process.

753 Pgsitioning rules for formatted processable content

For this forpn of content, the positioning parameters are determined from information specified in preserftation and
coding attributes and from the dimensions of\the basic layout object.

The clipped| pel array is specified by a_presentation attribute, which selects the portion of the content poftion to be
positioned.

The pel patlf and line progression.are explicitly specified by presentation attributes. The initial point is determpined from
the pel path fand line progression specified, such that it is situated in the corner of the basic layout object in the direction
opposite to hoth pel path-and line progression (see Table 2); other values for the initial point cannot be specifidd.

The pel spaging is sef-te be equal to the dimension of the basic layout object in the direction of the pel path Hivided by
the number pf pels per line in the clipped pel array. Similarly, the line spacing is set to be equal to the dimengion of the
basic layout|objectin the direction of line progression divided by the number of lines in the clipped pel array.

Thus the clipped pel array is positioned within the basic layout object such that the reference areas of all the pels
completely fill the basic layout object. None of the pels in the clipped pel array may be positioned outside of the basic
layout object.

8 Definition of raster graphics presentation attributes

Presentation attributes specify the initial conditions relating to the layout and imaging of the content of a basic
component. They may be specified for basic logical and layout components and for presentation styles.

There are three categories of raster graphics presentation attributes:

- Logical presentation attributes which take effect during the content layout process, but are ignored during
the content imaging process.
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— Layout presentation attributes which take effect during the content imaging process. Their values are
generated either by the content layout process, or by a process that creates or edits the content.

—  Shared presentation attributes which take effect during either or both the content layout and imaging

processes.

These attributes are listed in Table 1.

Table 1 - Raster graphics presentation attributes

Shared attributes

Layout attributes

Logical attributes

Pel path

Line progression
PLOE

Pel transmission density

Initial offset

Pel spacing

Spacing ratio

Qlipping

Image dimensions

For each presentation attribute a default value is defined. This value is used in the defaulting mechanism as| defined in

ITU-T Rec.|T.412 | ISO/IEC 8613-2.

This clause|also defines values specific to raster graphics content architectures,for the attribute “content grchitecture
class” as defined in ITU-T Rec. T.412 | ISO/IEC 8613-2.

8.1 Shared presentation attributes

8.1.1 Clipping
CATEGORY: Shared
APPLICABILITY: Formatted processable content architecture class
STRUCTURE: Fitst coordinate pair: X coordinate,
Y coordinate
second coordinate pair: X coordinate,
Y coordinate
PERMISSIBLE VALUES: First coordinate pair: non-negative integer,
non-negative integer
second coordinate pair: non-negative integer,
non-negative integer
DFFAULT VALUES: First coordinate pair: 0,0
second coordinate pair: (N-1,L-1)
where:
N is the number of pels per line
L is the number of lines
DEFINITION:

This attribute determines the sub-region of the pel array, as described by the content portion, which is to be considered
by the content layout process and the content imaging process.

This attribute consists of two coordinate pairs. The first pair specifies the first pel that is part of the selected array. The
second pair specifies the last pel that is part of the selected array.

Each coordinate of the first pair shall be less than or equal to the corresponding coordinate of the second pair.
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8.1.2 Line progression
CATEGORY: Shared
APPLICABILITY Formatted and form
content architecture
PERMISSIBLE VALUES d90, d270
DEFAULT VALUE: d270
DEFINITION:

This attribute specifies the direction of the progression of successi

classes

ve lines, relative to the pel path.

8.1.3 Pgl path
CATEGORY: Shared
APPLICABILITY: an
content architecture
PERMISSIBLE VALUES: d0, d90, d180, d270
DEFAULT VALUE: do
DEFINITION:

This attribu

the basic lajout object.

Formatted and formatted processable

e specifies the direction of the progression of successive/péls along a line, relative to the horizor

i

~Alavca
LL1adH>Cd>

ptal axis of

8.2 Layout presentation attributes
8.2.1 Injtial offset
CATEGORY: Layout
APPLICABILITY: Formatted content architecture class
STRUCTURE: Two parameters: “horizontal coordinate”,
“vertical coordinate”
PERMISSIBLE VALUES: horizontal coordinate: any integer
vertical coordinate: any integer
DEFAULT VALUES: The default value of this attribute
depends on the pel path and line
progression as defined in Table 2
DEFINITION:

This attribute specifies the position of the initial point relative to the basic layout object.

The parameters “horizontal coordinate” and “vertical coordinate” specify the horizontal and vertical coordinates, in
SMUs, of the initial point relative to the reference point of the basic layout object. The value of each coordinate should

be positive or zero.

NOTE - The facility to specify negative coordinate values for the initial point is not intended to be used. It was provided
for use with content architectures based on CCITT Recommendation T.73, which is no longer valid.
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Table 2 — Default values of the presentation attribute “initial offset”
(position of initial point)

: 1994 (E)

Pel path Line progression Horizorztsalidcl(j);)rdinatc Vertic?é Ia)l(};dinate
do d270 0 0
doo 0 BDV
d270 d270 BDH 0
ds0 0 0
d180 d270 BDH BDV
490 BDH 0
d90 d270 0 BDV
doo BDH BDV
DV  Vertical dimension of block
ZDH Horizontal dimension of block
8.2.2 Pel transmission density
JATEGORY: Layout
APPLICABILITY: Formatted congent architecture class
PERMISSIBLE VALUES: 1,2,3,4,5,6 BMU
DEFAULT VALUE: 6 BMU
DEFINITION:

This attriby
N

te specifies a single value forboth the pel spacing and the line spacing

OTE - The correspondence between pel spacing, line spacing and resolution is shown in Table 3.

Table,3 - Relation of pel spacing and line spacing to resolution

Pel spacing and line spacing

in BMU

Resolution in number of pels
per 1 200 BMU

6 200
5 240
4 300
3 400
2 600
1 1200

ITU-T Rec. T.417 (1993 E)
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83 Logical presentation attributes

8.3.1 Image dimensions

dth’ shall

ght’ shall

CATEGORY: Logical
APPLICABILITY: Formatted processable content architecture class
STRUCTURE: One of four parameters:
a) “width controlled” with sub-parameters:
“minimum width”
“preferred width”
b) “height controlled” with sub-parameters:
“minimum height”
“preferred height”
¢) “area controlled” with sub-parameters:
“minimum width”
“preferred width”
“minimum height”
“preferred height”
“aspect ratio flag”
d) “automatic” with no sub-parameters
PEHRMISSIBLE VALUES: “minimum width™: non-negative integer
“preferred width”: non-negative integer
“minimum height”: non-negative integer
“preferred height”: nomn,negative integer
“aspect ratio flag”: _<fixed’, ‘variable’
“automatic” with.the value ‘nuil’
DHFAULT VALUE: “automatic”,
DEFINITION:
This attribut¢ specifies the intended dimensions of the basic layout object that is to contain the clipped pel array.
The values df “minimum width” and “preferred ‘width” specify, respectively, the lower limit and the upper limit of the
allowed dimgnsions of the basic layout objéct'in the direction of the pel path. The value of the ‘minimum w
not to be grepter than the value of the ‘preferred width’.
The values (1f “minimum height” and“preferred height” specify, respectively, the lower limit and the upper lmit of the
dimensions ¢f the basic layout-object in the direction of the line progression. The value of the ‘minimum he
not to be grepter than the value-of the ‘preferred height’.
If either or bpth of the values of the preferred parameters are specified, the corresponding dimensions of the bz

object are required tobe’as close to these values as possible.

If only the rqnge-of ‘allowed widths is specified [see case a)], this attribute specifies that the height shall be su

aspect ratio f the r‘hpppr‘l ppl array is maintained

sic layout

h that the

If only the range of allowed heights is specified [see case b)], this attribute specifies that the width shall be such that the
aspect ratio of the clipped pel array is maintained.

If both the ranges of allowed widths and heights are specified [see case c)] the value of ‘aspect ratio flag’ determines
whether or not the aspect ratio of the clipped pel array shall be maintained during the determination of the dimensions of

the basic layout object.

If neither the range of allowed heights nor the range of allowed widths is specified (case d), this attribute specifies that
the aspect ratio of the basic layout object shall be the same as the aspect ratio of the clipped pel array, and also that the
dimension of the basic layout object in the direction of the pel path shall be equal to the dimension of the available area

in that direction.

All parameters specifying a width or height are specified in SMUs.
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CATEGORY: Logical
APPLICABILITY: Formatted processable content architecture class
STRUCTURE: Two parameters: “length”
“pel spaces”
or the value: “null”
PERMISSIBLE VALUES: “length™: positive integer
“pel spaces”: positive integer
“nul]’7
DEFAULT VALUE: “length”:
“‘pel spaces””: 1
DEFINITION:

This attribdte specifies the method for determining the distance between successive pels along\a .ine. T

he attribute

consists of gither the value “null”, or the two parameters “length” (with integer value m) and “pel spaces” (Yith integer

value n).

If the attribpite has a value of “null” the scalable dimension content layout method is followed.

If the attrifute consists of the two parameters, the ratio of the integers m and n~(m/n) specifies the spacinlg in SMUs
between twp successive pels, and the fixed dimension content layout method isfollowed.

8.3.3 Spacing ratio
CGATEGORY:
APPLICABILITY:
STRUCTURE:

a]

ERMISSIBLE VALUES:

)

EFAULT VALUE:

DEFINITION:

NOTE - The scalable and fixed dimension content layout methods are deséribed in clause 12.3 and 12.4.

Logical
Formatted processable content architecture class

Two parameters:” “line spacing value”
“pel spacing value”

“line spacing value™: positive integer
“pel spacing value”: positive integer
“line spacing value™ 1
“pel spacing value”: 1

This attribyte specifies the-ratio between the line spacing and the pel spacing of the image represented by
portion. This ratio is-te‘be observed by the raster graphics content layout process {(defined in clause 12) in determining
the block size, and by the imaging process (defined in clause 13) to avoid image distortion.

This attribyte‘consists of two parameters, the “line spacing value” and the “pel spacing value”, the ratio of v

the content

vhich is the

ratio of the tme aya\.iug to-tire pc; bpabillg.

The attribute “spacing ratio” is only applicable when the value of the parameter “aspect ratio flag” in the attribute

“image dimensions” is set to ‘fixed’.

8.4 Content architecture class attributes

8.4.1 Content architecture class

The value of the attribute “content architecture class” of a basic component description that conforms to this
Specification is an ASN.1 object identifier with one of the following values:

{ 28270 } for the formatted raster graphics content architecture class;

{ 28272 } for the formatted raster graphics processable content architecture class.

ITU-T Rec. T.417 (1993 E)
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9 Definition of raster graphics content portion attributes

According to ITU-T Rec. T.412 | ISO/IEC 8613-2, content portion attributes consist of four categories:

identification attributes;

I

coding attributes;

common coding attributes;

—  content information attributes.

The identification attributes are completely defined in ITU-T Rec. T.412{ ISO/IEC 8613-2.

The common coding attributes are described in ITU-T Rec. T.412 | ISO/IEC 8613-2; attribute values that are specific to

raster graphics content architectures are specified in 9.1.

Other coding attributes are defined in 9.2 and the format of the content information, i.e. the possible_val
attribute “cqntent information”, is specified in 9.3.

9.1 Common coding attributes

9.1.1 Type of coding
CILASSIFICATION:
APPLICABILITY:

STRUCTURE:
PERMISSIBLE VALUES:

Defaultable

Formatted and formatted processable
content architecture class

ASN.1 object identifier or non=negative integer.

The permissible values for'this attribute depend
on the value of the attribute “bits per colour component” as follo)

“bits per colour-component” = 1:

ASN.1 objectidentifier:

{283 70} for ‘Rec. T.6 encoding’,

{28371 } for ‘Rec. T.4 one-dimensional encoding’,

{+283 72 } for ‘Rec. T.4 two-dimensional encoding’,
{28373 } for ‘bitmap encoding’,

{28375 } for ‘tiled encoding’,

{28376 } for ‘Rec. T.6 encoding —- MSB’,

{28377} for ‘Rec. T.4 one-dimensional encoding — MSB’,
{28378} for ‘Rec. T.4 two-dimensional encoding - MSB’,

non-negative integer:
1 for ‘Rec. T.6 encoding’.
“bits per colour component” > 1:

ASN.1 object identifier:

WS:

NOTE - The use of ‘Rec. T.6 encoding — MSB’; ‘Rec. T.4 one-dimensional encoding — MSB’; and ‘Rec. T.4 two-

{28379 }tor “direct value encoding’,
{ 283710} for ‘octet run-length encoding’,
{283 711 } for ‘packed index encoding’.

dimensional encoding — MSB’ is applicable to ITU-T Rec. T.417 only.

DEFAULT VALUE:

16 ITU-T Rec. T.417 (1993 E)
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DEFINITION:

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

An explana

The value *
associated ¢

The value d
ASN.1 obje|

In coding, t
order of bitd

The relatiorl
as for untile]

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

: 1994 (E)

‘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 R

Rec. T.4 and where the first bit of the encoded T.4 data is allocated to the most significafit bit
octet;

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

‘tiled encoding’ for the tiling scheme defined in this Specification/the bitmap encoding schem
dimensional coding scheme defined in CCITT Rec. T.6, or the brig- or two-dimensional codig
defined in ITU-T Rec. T.4, the two-dimensional coding schéme defined in CCITT Rec. T.6
mapping, or the one- or two-dimensional coding schemes defined in ITU-T Rec. T.4 with MSB

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

‘packed index encoding’.
ion of these coding schemes is given inclause 11.

iled encoding’ indicates that the tilés-in the content portion description are each encoded per the
tile types” attribute as defined in 9.2.8.

f the attribute “type of coding” of a content portion description, that conforms to this Specific
Ct identifier or an integer:

he relationship between the order of pels and the order of bits within an octet is such that the firs
is allocated.to:the most significant bit of an octet.

d bitmap, Rec. T.4, Rec. T.4 —MSB, Rec. T.6 and Rec. T.6 —~ MSB encoding.

ec. T.6 and

.t’

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

of the first

din ITU-T
of the first

e, the two-
g schemes
with MSB

mapping;

alue of the

ition, is an

t pel in the

ship between the order of pels, the order of encoded bits and the order of encoded octets is the sange for tiled,

9.2 O

ther coding attributes

These attributes provide information required for encoding and decoding the content information, as well as other

information

that is intrinsic to the content portion and required by the content layout and imaging processes.

9.21 Compression

CLASSIFICATION: Defaultable

APPLICABILITY: Formatted and formatted pfocessable content architecture class
PERMISSIBLE VALUES: ‘compressed’, ‘uncompressed’

DEFAULT VALUE: ‘compressed’

ITU-T Rec. T.417 (1993 E)
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DEFINITION:

This attribute indicates if the code extension technique for uncompressed mode is present in the content portion. This

attribute can have one of two values:

This attribute is only applicable if the value of the attribute “type of coding” is ‘Rec. T.6 encoding’ or ‘Rec. T.4 two-

NOTE - Basic mode (compressed) encoding is used initially for coding all such content portions. The occurrence of the
code extension technique for uncompressed mode coding resuits in subsequent content being coded in uncompressed mode.

‘compressed’ indicates that the code extension technique for uncompressed mode is not used;

‘uncompressed’ indicates that the code extension technique for uncompressed mode may be used.

dimensional encoding’.

9.2.2

Number of lines

CLASSIFICATION:

Non-mandatory

AFPLICABILITY:
PHRMISSIBLE VALUES:

DEFINITION:

Formatted processable content architecture class

Positive integer

This attributg specifies the number of lines of pels within a content portion.

9.2.3

DEFINITIO

This attribut

18

NQTE - This attribute takes effect during the content layout process.

N
Cl

Al

PH

mber of pels per line
ASSIFICATION:

PLICABILITY:

RMISSIBLE VALUES:

DEFAULT VALUE:

N

Defaultable for components of the\formatted
content architecture class;

Mandatory for componerits)of the formatted
processable content architecture class

Formatted and fofmatted processable
content architecfure classes

Non-negative integer

The default value for components of the formatted
content architecture class depends upon the

‘‘pel transmission density” as specified in Table 4.
No default value is specified for components of the
formatted processable content architecture class

e specifies the number of pels in each line within a content portion.

Table 4 - Default value of the presentation attribute

“number of pels per line”

Pel transmission density (BMU) Default number of pels per line

1

10368

2

5184

3456

2592

2074

1728

ITU-T Rec. T.417 (1993 E)
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9.24 Number of discarded pels

CLASSIFICATION: Defaultable

APPLICABILITY: Formatted content architecture class
PERMISSIBLE VALUES: non-negative integer

DEFAULT VALUE: If the number of pels per line exceeds the number

that can be placed within the available area by use of
the reference imaging process specified in clause 13,
then the default value is half the excess number

of pels, otherwise it is 0.

DEFINITION:

This attribute specifies the number of pels that are to be ignored at the beginning of each line within a content portion.
The positioning of each line is started from the next pel in the line.

9.2.5 Npmber of lines per tile

CLASSIFICATION: Defaultable
APPLICABILITY: Formatted processable content architecture class
PERMISSIBLE VALUE: Positive integer
DEFAULT VALUE: 512
DEFINITION:

This attribufe specifies the tile dimension in units of line spaces in the directionof line progression.

This attribule is only applicable if the value of the attribute “type of coding’’is, ‘tiled encoding’.

9.2.6 Npmber of pels per tile line

CLASSIFICATION: Defaultable
PLICABILITY: Formatted processable content architecture class
PERMISSIBLE VALUE: Positive integert
DEFAULT VALUE: 512
DEFINITION:

This attribufe specifies the tile dimension in.units of pel spaces in the pel path direction.

This attribufe is only applicable if the value-of the attribute “type of coding” is ‘tiled encoding’.

9.2.7 Tiling offset

CLASSIFICATION: Defaultable
PLICABILITY: Formatted processable content
architecture class
STRUCTURE: Coordinate pair: X coordinate,
Y coordinate
PERMISSIBLE VALUES: Coordinate pair

non-negatve integer Iess than the value
of the attribute “number of pels per tile line”

non-negative integer less than the value
of the attribute “number of lines per tile”

DEFAULT VALUE: (0,0)
DEFINITION:

This attribute specifies the location of the pel array within the tile space by defining the offset of the first pel of the pel
array from the first pel position of the first tile. The offset is specified in pel spaces in the direction of the pel path and
line spaces in the direction of the line progression.

All tiles cover a portion of the pel array. Portions of the tile space outside the pel array are artifacts of tiling and contain
no information.

This attribute is only applicable if the value of the attribute “type of coding” is ‘tiled encoding’.
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9.2.8 Tile types
CLASSIFICATION: Defaultable
APPLICABILITY: Formatted processable content architecture class
PERMISSIBLE VALUES: A sequence of one or more data clements 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. T4
one-dimensional encoded — MSB’,

M MA trzon Aleme o2 1 1] QN
REC. 1.4 1WO-AIIMiCnsionadi €nCo0aca — Vi b

“‘packed-mdexencoding’
‘direct value encoding’
‘octet run-length encoding’

DEFAULT VALUE: All tiles are Rec. T.6 encoded

DEFINITION:

This attributg 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 conteat portion as follows:

‘null background’, indicating that all pels in the tile are known te-be background and the tile has no

encoded content;

‘null foreground’, indicating that all pels in the tile are known as foreground and the tile has n
content;

‘Rec. T.6 encoded’, indicating that the pels in 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 Reg
dimensional octet string;

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

‘Rec. T.6 encoded’, indicating that the pels in 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
one-dimensional octet string;

o encoded

. T.4 one-

T.4 two-

h Rec. T4

‘Rec. T.4 two-dimensional encoded — MSB’, indicating that the pels in the tile are encoded as p Rec. T.4

two-dimensional Octet string;
‘bitmap encoded’, indicating that the pels in the tile are encoded as a bitmap octet string;
packed.index encoding;

direct value encoding;

PPN 1 o e
VLT 1uu-1cugul Cll\zUUllls.

The number of values is equal to the number of tiles.

This attribute is only applicable if the value of the attribute “type of coding™ is ‘tiled encoding".

9.2.9 Bits per colour component
CLASSIFICATION: Defaultable
APPLICABILITY: Formatted and formatted processable content
architecture class
PERMISSIBLE VALUES: A positive integer, or a sequence of non-negative integers.
DEFAULT VALUE: 1
20 ITU-T Rec. T417 (1993 E)
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DEFINITION:

This attribute defines the number of bits used to represent each colour component of the image. If the value is specified
as a single integer, then that value applies to each component. Otherwise, each integer in the sequence specifies the
number of bits in the corresponding component.

Where a sequence of integers is specified, a zero value indicates that the corresponding colour component is not present
in this image. At least one value in the sequence shall be non-zero.

9.2.10 Interleaving format

CLASSIFICATION: Defaultable
APPLICABILITY: Formatted and formatted processable content architecture class
PERMISSIBLE VALUES: ‘pel’, ‘line’, ‘plane’
IDEFAULT VALUE: ‘plane’
DEFINITIDN:

This attribpite defines the method of interleaving of the components of the image. The values are,defined as fpllows:

¢!

pel’ for each pel, the colour component values are contiguous;

<

line’ for each colour component, all values corresponding to each pel on(a line are contiguous;

¢

plane’ for each colour component, all values corresponding to that component are contiguous.

9.3 Content information attributes

For raster graphics content architectures, the value of the “content information” attribute is an octet string, of a sequence
of octet stfings in the case of tiled encoding, representing a pel array encoded according to the value of fhe attribute
“type of cqding”.

94 Interactions with document architectureattributes

The layou{ directives “indivisibility” and “‘concatenation” are not taken into account during the layout of ragter graphics
content asgociated with a basic logical component:

10 Formal definitions of raster graphics content architecture dependent data types

10.1 Introduction

This claus¢ contains formal definitions in ASN.1 notation (defined in ISO/IEC 8824) of the data types corrg¢sponding to
presentatign and coding attributes that are applicable to raster graphics content architectures:

Normative| Annex C (to ISO/IEC 8613-7) contains the SGML representation of the attributes specific to ragter graphics
content ardhitectures.

These data types are:

— the data type to represent raster graphics content architecture specific presentation attributes in basic
layout components, presentation styles and default value lists;

— the data type to represent raster graphics content architecture specific coding attributes in content
portions;

—  the data type to represent non-basic values of raster graphics content architecture presentation attributes in
the document profile;

— the data type to represent non-basic values of raster graphics content architecture coding attributes in the
document profile;

— the data type to represent non-standard default values of raster graphics content architecture presentation
and coding attributes in the document profile.
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102 R ntation

The data type Raster-Graphics-Attributes contains a set of subordinate data types that specify the raster graphics
presentation attributes. Some of these subordinate data types are elementary but others are structured and are themselves

dat
ua

made un of cubardinat a
5L wa

a tunae The format of thege data tyneg ic agiven halow
aGe up O1 sudldidinai L) oCi0

Y PVO. LU Uiial Ul uilol Uata Ly pus 15 givedd v,

The subset of subordinate data types that may occur within a particular instance of the data type Raster-Graphics-
Attributes depends upon the particular raster graphics content architecture level that is specified.

Raster-Gr-Presentation-Attributes {28172}
DEFINITIONS ::= BEGIN

EXPORTS
Raster-Graphics-Attributes,
Clipping,
Measure-Fair,
One-Of-Four-Angles,
One-Of-Two-Angles,
Pel-Transmission-Density,
Pel-Spacing,
Spacing-Ratio,
Coordinate-Pair;
Raster-Graphics-Attributes 1= SET {
pel-path [0] IMPLICIT One-Of-Four-Angies OPTIONAL,
line-progression [1] IMPLICIT One-Of-Two-Angles OPTIONAL,
pel-transmission-density [2] IMPLICIT Pel-Transmission- Density OPTIONAL,
initial-offget [3] IMPLICIT Measure-Pair OPTIONAL,
clipping [4] IMPLICIT Clipping OPTIONAL,
pel-spacing [5] Pel-Spacing OPTIONAL,
spacing-ratio [6] IMPLICIT Spacing<Ratio OPTIONAL,
image-dimensions [7] Image-Dimensions OPTIONAL }
One-Of-FourrAngles ::= INTEGER {
do (0), - - do
d90 (1),=~ d9o
d180\(2), -~ d180
d270 (3) - - d270
}
One-Of-Two{Angles = INTEGER {
d90 (1), ——doo
d270 (3) ——d270
}
Pel-Transmigsion-Density 1= INTEGER {
p6 (1), —— 6 BMU
p5(2),—-5BMU
p4 (3),- -4 BMU
p3 (4), — — 3 BMU
p2 (5), -—2 BMU
pT(6)—-1BMU
}
Measure-Pair ::= SEQUENCE {
horizontal [0] IMPLICIT INTEGER,
vertical [0] IMPLICIT INTEGER }
Clipping ::= SEQUENCE {
first-coordinate-pair [0] IMPLICIT Coordinate-Pair OPTIONAL,
second-coordinate-pair {1] IMPLICIT Coordinate-Pair OPTIONAL }
Coordinate-Pair ::= SEQUENCE {
x-coordinate INTEGER,
y-coordinate, INTEGER },
Pel-Spacing ::= CHOICE {
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spacing [0] IMPLICIT SEQUENCE {
length INTEGER,
pel-spaces INTEGER },
null [1] IMPLICIT NULL }
Spacing-Ratio ::= SEQUENCE {
line-spacing-value INTEGER,
pel-spacing-value INTEGER },
Image-Dimensions ::= CHOICE {
width-controlled [0] IMPLICIT SEQUENCE {
minimum-width INTEGER,
preferred-width INTEGER},
[11IMPLICIT SEQUENCE {
INTEGER,
INTEGER },
2] IMPLICIT SEQUENCE {
INTEGER,
INTEGER,
INTEGER,
INTEGER,
aspect-ratio-flag INTEGER {
fixed (0),
variable (1) } },
automatic [3] IMPLICIT NULL}

END

Four-Angley’, ‘One-Of-Two-Angles’, ‘Measure-Pair’.

10.3 Representation of coding attributes
Raster-Gr{Coding-Attributes {28173}
DEFINITIONS ::= BEGIN

EXPORTS
Raster-GGr-Coding-Attributes,
Comprgssion,

Tile-Type;

IMPORTS
Coordinate-Pair

FROM

Raster-Gr-Presentation-Attributes;
Raster-GrLed&ag—M«Mes 1w SET{

number-of-pels-er-iine
number-of-lines
compression
number-of-discarded-els
bits-per-colour-omponent
interleaving-format

number-of-pels-er-tile-line
number-of-lines-er-title

[0] IMPLICIT INTEGER OPTIONAL,

[1] IMPLICIT INTEGER OPTIONAL,

[2] IMPLICIT Compression OPTIONAL,

[3] IMPLICIT INTEGER OPTIONAL,

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

[51 IMPLICIT INTEGER

{ pel(0), line(1), plane(2) } OPTIONAL },
(6] IMPLICIT INTEGER OPTIONAL,
[7] IMPLICIT INTEGER OPTIONAL,

tiling-offset [8] IMPLICIT Coordinate-Pair OPTIONAL,
tile-types [9] IMPLICIT SEQUENCE OF Tile-Type
OPTIONAL
Compression ::= INTEGER { uncompressed (0), compressed (1) }

ITU-T Rec. T.417 1993 E)

NOTE - The following types are also defined in other parts of the ITU-T Rec. T.410-Series | ISO/IEC 86|13: ‘One-Of-

23


https://iecnorm.com/api/?name=d4c12f04712c0b4e64d9c42ef3d3df37

ISO/IEC 8613-7 : 1994 (E)

Tile-type ::= INTEGER {
null-background (0},
null-foreground (1),
T.6-encoded (2),
T.4-one-dimensional-encoded (3),
T.4-two-dimensional-encoded (4),
bitmap-encoded (5)
T.6-encoded-msb (6),
T.4-one-dimensional-encoded-msh ),
T.4-two-dimensional-encoded-msb (8),
packed-index-encoding (9),
direct-value-encoding (10),
octet-run-length-encoding (11)}

Bits-Per-Colour-Component 1:= CHOICE {

component—*st single-integer INTEGER,
component-list SEQUENCE OF INTEGER-}

END

104 Representation of non-basic features and non-standard defaults

Raster—Gr-Prﬁle—Attributes {28174}

DEFINITION ::= BEGIN

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

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

Clipping,

Pel-Spacing,
Spacing-Ratio,
fmage-Dimensions,
Coordinate-Pair,
Raster-Graphics-Attributes;

Compression,
Tile-Type,

Ra-Gr-Presgntation-Feature
Initial-offlet
clipping
pel-spacipg
spacing-fatio

FROM Raster-Gr-Presentation-Attributes,

FROM Raster-Gr-Coding-Attributes;

::= CHOICE {
[3] IMPLICIT Measure-Pair,
[4] IMPLICIT Clipping,
[5] Pel-Spacing,
[6] IMPLICIT Spacing-Ratio,

image-dimensions
pel-path
line-progression
pel-transmission-density
-- The tag values used above preserve

[71 Image-Dimensions,

[9] IMPLICIT One-Of-Four-Angles,

[10] IMPLICIT One-Of-Two-Angles,

[11] IMPLICIT Pel-Transmission-Density }
compatibility

-- with Group 4 Class | facsimile data streams.

Ra-Gr-Coding-Attributes
compression
number of pels-per-tile-line
number of lines-per-tile
tiling-offset
tiling-types
-- The tag values used above preserve

:= CHOICE {
[0] IMPLICIT Compression,
[6] IMPLICIT INTEGER,
[71 IMPLICIT INTEGER,
8] IMPLICIT Coordinate-Pair,
[9] IMPLICIT Tile-Type }
compatibility

-- with Group 4 Class | facsimile data streams.

24 ITU-T Rec. T.417 (1993 E)



https://iecnorm.com/api/?name=d4c12f04712c0b4e64d9c42ef3d3df37

ISO/IEC 8613-7 : 1994 (E)

Raster-Gr-Content-Defaults w=S8SET{

COMPONENTS OF Raster-Graphics-Attributes,
compression [81 IMPLICIT Compression OPTIONAL,
number-of-pels-per-tile-line [11] IMPLICIT INTEGER OPTIONAL,
number-of-lines-per-tile [12] IMPLICIT INTEGER OPTIONAL,
tiling-offset [13] IMPLICIT Coordinate-Pair

MNDTINAIAL
WE HINTSAL,

tiling-type [14] IMPLICIT Tile-Type OPTIONAL }

END

A pel array| may be represented within a text unit by means of one of the following encoding schemes:
- CCITT Rec. T.6 encoding scheme;

- CCITT Rec. T.4 encoding schemes;

- CCITT Rec. T.6 encoding scheme — MSB;

- CCITT Rec. T.4 encoding schemes — MSB;

-] bitmap encoding scheme;

- direct value encoding scheme;

—{ octet run-length encoding scheme;

—| packed index encoding scheme.

11.1 (CITT Rec. T.6 encoding scheme

In this encqding scheme, a pel array is encoded according to CCITT Rec. T.6. The colours black and white réferred to in
that Recommendation should be interpreted as foreground and background, or set and unset, respectively.

This part of the ITU-T Rec. T.417 | ISO/IEC 86137 allows the encoding scheme in CCITT Rec. T.6 to be extended to
allow the epcoding of run lengths greater than2623. That is, this extension allows run lengths of greater thar 2623 to be
encoded by allowing the concatenation of two or more Make-up codewords. Thus, when horizontal mode encoding is
used in th¢ Rec. T.6 encoding algorithmi; run lengths of 64 or greater are encoded first by one or mofe Make-up
codewords|representing the run lengths equal to or shorter than the run required. The minimum number ¢f Make-up
codewords|shall be used. This is.then followed by a single Terminating codeword (as defined in Rec. T.6) fepresenting
the differerjce between the required run lengths and the run lengths represented by the Make-up codeword or fodewords.

In addition| the encoded.data belonging to each content portion shall be terminated by an EOFB (end-of-facsimile-
block), the fformat of which is defined in CCITT Rec. T.6.

The bits infthe bit'string defined by CCITT Rec. T.6, commencing with the first bit, and proceeding to the|trailing bit,
shall be plgced in-bits 1 to 8 of the first octet, followed by bits 1 to 8 of each octet in turn, followed by as many bits as

are needed| of ‘the final octet, commencing with bit 1. For the purposes of this definition, the bits of dn octet are

numbered from 8 to 1, where bit 8 is the most significant bit, and bit 1 is the least significant bit.

For Rec. T.6 — MSB encoding, the bits in the bit string defined by CCITT Rec. T.6, commencing with the trailing bit,
and proceeding to the first bit, shall be placed in bits 1 to 8 of the first octet, followed by bits 1 to 8 of each octet in turn,
followed by as many bits are needed of the final octet, commencing with bit 1. For the purposes of this definition, the
bits of an octet are numbered from 8 to 1, where bit 8 is the most significant bit, and bit 1 is the least significant bit.

NOTE — The use of Rec. T.6 encoding — MSB is applicable to ITU-T Rec. T.417 only.

11.2 CCITT Rec. T.4 encoding schemes

In these encoding schemes, a pel array is encoded according the one or two-dimensional encoding schemes defined in
CCITT Rec. T.4. The colours black and white referred to in that Recommendation should be interpreted as foreground
and background, or set and unset, respectively.
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Thig

This p
allow the encoding of run lengths greater than 2623. That is, this extension allows run lengths of greater than 2623 to be
encoded by allowing the concatenation of two or more Make-up codewords. Thus, run lengths of 64 or greater are
encoded first by one or more Make-up codewords representing the run lengths equal to or shorter than the run required.
The minimum number of Make-up codewords shall be used. This is then followed by a single Terminating codeword
representing the difference between the required run lengths and the run lengths represented by the Make-up codeword
or codewords.
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When using the T.4 one- or two-dimensional encoding scheme, the use of EOL is required to indicate the end of the
encoding of each line of pels. In addition, the encoded data belonging to each content portion shall be terminated by an
RTC (return to control), the format of which is defined in CCITT Rec. T .4. If the total number of bits belonging to a
content portion is not a multiple of eight (i.e. an integral number of octets), then the RTC must be followed by the
minimum number of ‘0’ bits such that the last bit aligns on an octet boundary.

The bits in the bit string defined by CCITT Rec. T.4, commencing with the first bit, and proceeding to.the tfailing bit,

shall be pla(‘?d in bhits 1 to R of the first octet. followed bv bits 1 to R of each octet in turn followed b ad mahv hite ara

Ly U0 UL LD REI0L ULALE, SUBRWRAL U VIO LU O UL BALAL UL 1 tuli, IULUWOL OY\as Hialiy Ol alc

needed of the final octet, commencing with bit 1. For the purposes of this definition, the bits of an\octet are|numbered
from 8 to 1, where bit 8 is the most significant bit, and bit 1 is the least significant bit.

For Rec. T.4 — MSB encodings, the bits in the bit string defined by CCITT Rec. T.4, comfiiencing with the tfailing bit,
and proceed]ng to the first bit, shall be placed in bits 1 to 8 of the first octet, followed by(bits 1 to 8 of each ocfet in turn,
followed by [as many bits as are needed of the final octet, commencing with bit 1. Forthe purposes of this deffnition, the
bits of an ocfet are numbered from 8 to 1, where bit 8 is the most significant bit, andbit' 1 is the least signiﬁcarJt bit.

NOTE — The use of Rec. T.4 encodings — MSB is applicable to ITU-T Rec. T.417 only.

11.3 Bitmap encoding scheme

Each elemet in a pel array may have one of two distinct states.. THese are the set state, corresponding to foreground
colour and the unset state, corresponding to background colour. For the purpose of representing such an array within a
content portjon, each pel may be represented by a single bit which has the value ‘0’ or ‘1’ depending on the sfate of that
pel. If the pell has the unset state, the value of the bit is ‘0’; etherwise the value of the bit is 1°.

In the bitmap encoding scheme, each row of the resulting array of bits is encoded, within a content portion, by [a string of
octets. If thg number of bits in each row of the pel array is not a muttiple of eight, then it is extended by the{minimum
number of ‘" bits such that the last bit aligns on an octet boundary.

When the cqntent portion is decoded, the coding attribute “number of pels per line” is used to determine the humber of
bits in each line that are significant, the rémaining bits being ignored.

The relationghip between the order ‘of the pels and the order of the bits within an octet is such that the first|pel in the
order of bits|is allocated to the most'significant bit of an octet.

NQTE - This encoding)scheme is distinct from the uncompressed mode of the CCITT Recs. T.4 and T.p encoding
schemes.

114 Tiled encoding scheme

Tiled content mformauon is coded asa sequence of octet strmgs representmg a sequence of independently cpded tiles.
Each tile is necede : g

All the pels of a tile may be coded according to one of the following coding schemes:
—  CCITT Rec. T.6 encoding scheme;
~  CCITT Rec. T 4 encoding schemes;
—  CCITT Rec. T.6 encoding scheme — MSB;
—  CCITT Rec. T4 encoding schemes — MSB;
—  bitmap encoding scheme;
- octet run-length encoding scheme;

~  packed index encoding scheme.

Alternatively the pels of a tile may be all background or all foreground, and not be coded.
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11.5 Direct value encoding scheme

In this encoding the colour of each pel is directly specified in the content. The method of interleaving of the components
is specified by the coding attribute “interleaving format”. The number of bits allocated for each component is specified
by the coding attribute “bits per colour component”. The component values are integers. They may be scaled and offset
by the colour scaling data. The scale, offset and interchange colour space are defined through the “colour spaces lists”
attribute within the document profile.

The component values are integers and are interpreted as the sub-components of the “colour specification” parameter of
a direct colour expression (as defined in ITU-T Rec. T.412 | ISO/IEC 8613-2). The “colour space id” and “colour
tolerance” parameters of the resulting direct colour expression are derived from the corresponding parameters of the
attribute “content foreground colour” applying to the object with which the raster content is associated. For this purpose,
the attribute value applying is required to be a direct colour expression.

NOTE ~ The colour space id component will refer to the applvi iption i rofile which

may contairf colour scaling data that describe the scale and offset to be applied to the specified colour components |in the raster
content. Appropriate use of scaling and offsets may be required to map all colour values desired into the integér’én¢oding space
provided.

For direct yalue encoding, the relationship between the order of the pels and the order of the bits.ithin an dctet is such
that successive pels are allocated in the order of the most significant to least significant bit.

11.6

o

pctet run-length encoding scheme

In this encqding scheme, an image is encoded as a sequence of runs, each run.éonsisting of a code octet followed by one
or more dat[:l octets. Each line is encoded independently. The code octet is interpreted as a binary integer in|the range 0
to 255, with the most significant bit of the integer aligned to the most/significant bit of the octet, and is inferpreted as
follows:

O<=code<=128: the next n octets;where n is given by the code, are
used to directly- encode pel color components as
defined inthedirect value encoding scheme;

129<=code<=235: the-néxt octet is replicated (code — 128) times to
obtain pel colour components encoded as defined
in the direct value encoding scheme.

NOTES
i The value O can be used as padding for alignment on multiple octet boundaries.

2| To understand how)this scheme works, suppose an image employs ‘line’ or ‘plane’ as the interleaying format.
Further, for|this explanation, sippose the value of the parameter “bits per colour component” is equal to 8 and thdt during the
compression| of an image a point is reached where N consecutive/adjacent pels have the same value (KK) for the colour component
being proceslsed. The encoded data stream would then contain a code octet, with (in this example) the value (N+128). The next octet
would contajn the commen colour component data value (KK in this example). For N between 2 and 128, this saves N-2|octets in the
compressed fata streani:

This/encoding scheme is best applied in applications that use colour as an accent, for example, a blue borfler around a

printed chargctertext page. This encoding scheme is also most optimal when plane interleaving or line interleaving formaf is used. For

applications that use images containing many colours and shades of colours, other encoding schemes are more appropriate.

11.7 Packed index encoding scheme

In this encoding the pel values are indices to the colour table specified in the attribute “content colour table” applying to
the object with which the content is associated. This attribute is defined in ITU-T Rec. 412 | ISO 8613-2. Each index
value is in the range from zero to 2**(bits-per-colour-component)-1 and occupies “bits-per-colour-component-bits”. The
pel values are packed sequentially independent of the octet boundaries.

NOTE - A method of specifying colour tables in the content may be developed in a future version of this Specification.

For packed index encoding, the relationship between the order of the pels and the order of the bits within an octet is such
that successive pels are allocated in the order of the most significant to least significant bit.
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12 Content layout process

This clause describes a content layout process for basic logical objects associated with raster graphics content
architectures.

Its purpose is to aid understanding of the semantics of the presentation attributes and coding attributes by describing the

required results of such a process. However, it is not intended to specify any process that might be carried out in a
particular implementation to achieve these results.

12.1 Introduction

12.1.1 Purpose

The content layout process describes the process of laying out raster graphics content into an allocated area. This area is
referred to as the available area and is determined by the document layout process defined in ITU-T Refr. T.412 |
ISO/IEC 8613-2.

The purposd of the content layout process is to convert content associated with basic logical components info content
associated wfith basic layout objects.

The content [layout process results in the creation of a basic layout object(s) into which thé)content is to be positioned.
The dimensions of each basic layout object are returned to the document layout process, which determines the precise
position of that basic layout object within the available area.

One of two methods can be followed for laying out the content of a basic logicallebject. These methods are:
—~ | the fixed dimension content layout method;

— | the scalable dimension content layout method.

The choice qf method depends on the particular presentation attributes associated with the basic logical object.

12.1.2  Available area

The content [layout process is constrained by the available area. The maximum dimensions that a basic layout pbject can
take are congtrained by the dimensions of the available area.

During the layout of the content associated with a basic logical object into a basic layout object, the following cases can
occur:

— | the formatted processable content fits into the available area;

— | the formatted processable content does not fit into the dimensions of the available area. In this chse, a new
available area is-required.

12.1.3 Presentatiomattributes

The content(layott process takes into account the presentation attributes applying to the basic logical object with which
the content iF associated.

The presentation attributes applying to the content layout process may be specified in the generic layout structure and
presentation styles. The values of these presentation attributes are determined according to the defaulting rules specified
in ITU-T Rec. T.412 | ISO/IEC 8613-2.

12.14 Coding attributes
The content layout process takes into account the coding attributes applying to the content portion.

12.1.5 Raster graphics content architecture classes

The content layout process is only specified for basic logical objects associated with the formatted processable raster
graphics content architecture class. The content layout process does not modify the value of the attribute “content
information”.

28 ITU-T Rec. T.417 (1993 E)


https://iecnorm.com/api/?name=d4c12f04712c0b4e64d9c42ef3d3df37

ISO/IEC 8613-7 : 1994 (E)
12.1.6  Layout of the content

For the raster graphics formatted processable content architecture class, one case of laying cut the content into basic
objects is possible:

—  Single basic logical to single basic layout object — The content of a single basic logical object may be
laid out into a single basic layout object and is the only content associated with this basic layout object.

12.2 Notation

The abbreviations used in the description of the determination of block dimensions are defined in clause 4.

123 The fixed dimension content layout method

If the valult‘O'f'MmDute perspacing 1S specitied as other than null’, the fixed dimension content layjout method
shall be folfowed.

The fixed fimension content layout method creates a block with dimensions that satisfy the values' of thg following
attributes:

- the presentation attributes (defined in clause 8):
- “clipping”,

- “pel path”,

—  “pel spacing”,

—  “spacing ratio”,

- the coding attributes (defined in 9.2):

—  “number of lines”,

—  “number of pels per line”.

The fixed |dimension content layout process creatés' a block of the minimum dimensions that are fequired to
accommodate the clipped pel array in accordance with the pel spacing and line spacing. Note that the pel spacing is
explicitly specified by the attribute “pel spacing”, whereas the line spacing is determined from the pel spacfng and the
attribute “spacing ratio”.

The horizoptal and vertical block dimenisions are determined, such that the reference areas of all the pels of [the clipped
pel array completely fill the basic layout object. The block dimensions depend on the pel path, pel spacing, spacing ratio,
number of pels per line and number of lines as defined in Table 5.

If one of thg following conditions occurs:

BDH > AAHor BDV > AAV

then the blgck wilknet fit into the available area. It is then the responsibility of the document layout process tp determine
whether or hot the’/content layout process is to be repeated for an alternative available area.

Table 5 - Dimensions of basic layout object

Pel path Horizontal block dimension Vertical block dimension
clpa (BDH in SMUs) (BDV in SMUs)
do, d180 NPC * PS NLC *PS * SR
d9o0, d270 NLC * PS * SR NPC * PS

NOTE - The notation used in this table is described in 12.2.

ITU-T Rec. T.417 (1993 E)
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124 The scalable dimension content layout method

I the value of the attribute “pel spacing” is specified as ‘null’, the scalable content layout method is followed. In this
case the pel spacing will depend upon the value of the attribute “image dimensions” and the available area provided by
the document layout process.

The aim of the content layout process for scalable dimension content portions is to lay out the content, within the
available area, in a basic layout object with the maximum dimensions possible, considering the image dimensions and
the spacing ratio specified.

The block dimensions are determined by

—  the presentation attributes (defined in clause 8):

—  ‘clipping’,

~  ‘pel path’,
~  ‘image dimensions’,

—  ‘spacing ratio’,

— | the coding attributes (defined in 9.2):

—  “number of lines”,

~  “number of pels per line”.

The scalable]dimension content layout method first determines the aspeef ratio of the clipped pel array, from
of the attribfites “number of pels per line” and “number of lines”, taking into consideration the value of th

“spacing ratip”:

t3]

. NPC
aspect ratio =\ ¢ * SR

Determinatign of the dimensions of the basic layout object depends on the value of the presentation attribu
dimensions”| The four possible cases are illustrated in Figures 7 to 10, and are described below:

a

)| The attribute “image dimgnsions” specifies a value for the parameter “width controlled”. In th
width of the basic layout object will be within the range specified by the originator.

The determination of basic layout dimensions is constrained by the range of allowed widths gi
value of the parameter “width controlled”, the dimensions of the available area and the aspect r
clipped array.

The dimensions of the basic layout object shall be determined such that the basic layout obje
the-available area; the aspect ratio of the basic layout object is the same as that of the clipped
and-the width of the basic layout object has a value that is within the range of allowed widths

the values
e attribute

(12-1)

te “image

s case the

en by the
htio of the

t fits into
pel array;
Also, the

width of the basic layvout nhjpr‘t is determined such that the deviation from-the value of the sub.

of “preferred width”, of the parameter “width controlled”, is as small as possible.

parameter

b) The presentation attribute “image dimensions” specifies a value for the parameter “height controlled”. In

30

this case the height of the basic layout object will be within the range specified by the originator

The determination of basic layout object dimensions is constrained by the range of allowed heights given
by the value of the parameter “height controlled”, the dimensions of the available area and the aspect ratio

of the clipped pel array.

The dimensions of the basic layout object shall be determined such that the basic layout object fits into

the available area; the aspect ratio of the basic layout object is the same as that of the clipped

and the height of the basic layout object has a value that is within the range of allowed heights.

height of the basic layout object is determined such that the deviation from the value of the sub-
“preferred height”, of the parameter “height controlled”, is as small as possible.
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1 ta 4 Az 1 1ad v enn b s S
The attribute “image dimensions

specifies a value for the parameter “area controlled”. In this case the
dimensions of the basic layout object will be within the range specified by the originator. In particular
this can be used to ensure that the basic layout object will have a fixed size.

«
~—

The determination of basic layout object dimensions is constrained by the range of allowed heights and
widths given by the value of the parameter “area controlled”, the dimensions of the available area and,
depending upon the value of the “aspect ratio flag” of the parameter “area controlled”, by the aspect ratio
of the clipped pel array.

The dimensions of the basic layout object shall be determined such that the basic layout object fits into
the available area; the width of the basic layout object has a value that is within the range of allowed
widths; and the height of the basic layout object has a value that is within the range of allowed heights. If
the value of the attribute “aspect ratio flag” is ‘fixed’ there is the further constraint to the basic layout
object dimensions, that the aspect ratio of the basic layout object must be the same as that of the clipped
petarray Also botr the widthand heightof the basic tayout object shall be chosen such, that their
deviations from their preferred values, of the parameter ‘area controlled’, are both as small-as possible.

d} The attribute “image dimensions” specifies a value for the parameter “automatic™ In this case the
dimensions of the basic layout object will be automatically adjusted to the page layout.

The determination of basic layout object dimensions is constrained by the dimensions of tHe available
area and the aspect ratio of the clipped pel array.

The dimensions of the basic layout object have to be determined-such that the basic layout objgct fits into
the available area; the width of the basic layout object is given -the same value as the dimersion of the
available area in the same direction; and the height of the basic layout object is determined such, that the
aspect ratio of the basic layout object is the same as that 6f the clipped pel array.

If the given constraints cannot be met, then the documefit’layout process (defined in ITU-T Ref. T.412 |
ISO/IEC 8413-2) is responsible for determining if the content layout method is to be repeated for an alternatiye available
area.

The dimengions of a basic layout object are restricted4o integral multiples of 1 SMU.

13 (Jontent imaging process

This clausq describes a content imaging process for basic layout objects associated with raster graphjcs content
architecturds.

Its purpose fis to aid understanding of the semantics of the shared and layout presentation attributes and codinlg attributes
by describipg the required results of such a process. However, it is not intended to specify any process that might be
carried out n a particular implementation to achieve these results.
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The raster graphics content

«——— Clipped pel array

Assumed page layout A

Alternate assumed page layout B

Title

Title

Paragraph

Paragraph

Available area

TO816840-94/d07

Figure 7 — Diagrams used to illustrate the process of determining the basic layout object dimensions
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Value of presentation attribute “image dimensions™ automatic

o Initial constraints

(Page layout A)

ED Available area

N

Dimensions of
available area

Aspect ratio of Width of
clipped pel array available area

e Allowable dmensions of basic layout object '— - ——— _I 'y

————— . ¥

Width = width of available area

i Height = width of available area/aspect ratio

s Basic Ayout object dimensions determined

<———— Dimensions of the basic layout object

L

<1

———————— - Dimensions of the available area

e Basic objects laid out, positioned and imaged

for next base object

T0816860-94/d08

NOTE - In this example, the positioning of these basic layout objects assumes normal fill order, the attribute
“block alignment” has value “centered” and a certain separation between two consecutive blocks.

Figure 8 — Layout process for the presentation attribute “image dimensions”
when a value is specified for the parameter “automatic”
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Value of “image dimensions”: width controlied

e Initial constraints

Preferred width «———————————»
Minimum width «———»

Value of “image dimensions”: height controlled

O

T

¢ Minimum height

A

Preferred height

+ Alowableldimensions of basic layout object

» Preferred width
Minimum width

NOTE — The hatched areas show a range of allowable dimensions of basic layout object:

e  Basic layput object dimensions determined

(Page layout A)

Aspect ratio of
clipped pel array

N\

4+ Minimum height =
minimum width/aspect ratio

{ Minimum height
: j v
i Preferréd height

Minimum width = minimum height x aspect ratio

(Page layout B)

Dimensions ©f
available.area

A

-«

Deviation

NOTES

1 The basic layout object is indicated by the dashed-dotted boundary.

v

fiation

2 Fot specifying range of allowed image widths and layout A the preferred width cannot be satisfied due to the available width.

3 Fof specifying range of allowed image heigths and layout B the major constraint is the height of the available area.

e  Basic objects laidoit, positioned and imaged

1

0O O
7

NOTE - In this example, the positioning of these
basic layout objects assumes normal fill order, the
attribute “block alignment” has value “centered”

and a certain separation between two consecutive
blocks.

T0816870-94/d09

Figure 9 - Layout process for the presentation attribute “image dimensions”
when a value is specified for the paramater “width controlled” or “heigth controlled”
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Value of presentation attribute “image dimensions”: area controlied

o Initial constraints

Preferred width «——————»
Minimum width <————»

i Minimum height
Preferred height
v on

NOTE — The hatched area shows a range of allowable picture dimensions.

*  Alowalyle picture dimensions

The aligwable picture dimensions are completely determined by the initial constraints.

«  Basic layout dimensions determined (page layout A is used)

Value of aspect ratio flag Value of aspgct ratio flag
| |
i
“fixed” “varigble”
v v

7r

D
\ = \

Dimensions of
the available area

Dimensions of )
the available area Aspect ratio of

\ region of interest

Y

.

Deviation Deviation
NOTE(- The basic layout objeetis indicated by the dashed-dotted boundary.
Basic opjects positionéd, aid out and imaged
] O
| C— 1
NOTE - In this example, the positioning of these EC ;
basic layout objects assumes normal fill order, the = L
attribute “block alignment” has value “centered”
and a certain separation between two consecutive
blocks.
T0816850-94/d10

Figure 10 — Layout process for the presentation attribute “picture dimensions”
when a value is specified for the parameter “area controlled”
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13.1

Introduction

The content imaging process is only concerned with the layout structures, the presentation styles and the content of basic
layout components conforming to this Specification.

The content imaging process is applicable to basic layout objects associated with the formatied and formatted

processable

13.2 C

raster graphics content architecture classes.

ontent imaging process for formatted form

This clause describes how the image of the content is influenced by the various presentation and coding attributes

applying to

the formatted raster graphics content architecture class.

The array o
beginning o)
this array is

The initial p

Only the pe

13.3 C

This clause
applying to

The clipped

The initial
defined in T

The pel spal
pel array.

The line sp

array.

14

This clause

Definition of raster graphics content architecture classes

pels to be imaged consists only of those pels of the interchanged pel array which remain after the
f each line, specified by coding attribute “number of discarded pels”, have been subtracted:yThe
[positioned at the initial point.

oint is determined by the attribute “initial offset”.

s which are positioned completely within the basic layout object are imaged!

pntent imaging process for formatted processable form

describes how the image of the content is influenced by(the various presentation and coding
the formatted processable raster graphics content architecture class.

pel array is imaged in the basic layout object with thefirst pel at the initial point.

boint is determined by the pel path, line progression and by the dimensions of the basic layout
able 2.

Cing is defined as the width of the basic layout object divided by the number of pels in a line of

hcing is defined as the height of the basic layout object divided by the number of lines in the

definies)the two classes of raster graphics content architectures described in clause 6:

pels at the
first pel of

attributes

object, as

he clipped

Clipped pel

formatted Taster grapnics COmcEIt arCnneciure class,

formatted processable raster graphics content architecture class.

Tables 6 and 7 specify the categories of presentation and content portion attributes that pertain to these content
architecture classes. Content architecture levels for use in application profiles can be defined from these classes using the
rules specified in ITU-T Rec. T.411 | ISO/IEC 8613-1.

14.1

Summary of raster graphics presentation attributes

Table 6 contains a list of raster graphics presentation attributes, and identifies, for each content architecture class, those
which are defaultable and those which are not applicable.
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