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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
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Cuuuumonuu; form the bpcuauz,cu b_yblelu for worldwide standardization. National bodies that are members
of ISO or IEC participate in the development of International Standards through technical committees,
established by the respective organization, to deal with partlcular fields of technical act1v1ty ISO and IEC
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1 the field of international technology, ISO and IEC have established a joint technical committee, ISO/IEC
[C 1 Draft Intematlonal Standards adopted by the joint technical committee are circulated to natiohal
pdies for voting. Publication as an International Standard requires approval by at least 757%. of the

hitional bodies casting a vote.

B o —

International Standard ISO/IEC 12087-3 was prepared by the Joint Technical Committee’ ISO/IEC JTC 1,

i

Information technology.

I$O/IEC 12087 initially consists of three parts, under the general title-Information technology —

Gomputer graphics and image processing — Image Processing and{nterchange (IPI) — Functional
pecification:

©

- Part 1: Common architecture for imaging
- Part2: Programmer's imaging kernel system applicgtion program interface

- Part 3: Image Interchange Facility (IIF)

Alnnex A forms an integral part of this part of ISO/IEC 12087. Annexes B to G are for information only.
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Introduction

ISO/IEC 12087-1 establishes the conceptual and architectural framework for ISO/IEC 12087. In particular,
it defines the types of all image data objects, image-related data objects, and attributes that may be
interchanged by means of the IPI-IIF.

ISO/IEC 12087-2 establishes the specification of the Programmer's Imaging Kernel System (IPL-PIKS)

The IIF data format may be used for image data interchange in open, heterogeneous environments. It mal
also serve as a local file format for imaging applications, especially in conjunciion with ISOAEC 12087-1.
In future, the IIF data format could be used by telecommunication standards. Examples are-future versior

of File Transfer, Access, and Management (FTAM), ISO/IEC 8571; the Message Oriented Te)

I“"“‘"‘"““"" q"““m° (MOTIS), ISO/IEC 10021 (also known as Message Hauduus System (MHS), CCIT]

Recommendatton X.400). Thus the IIF data format could become part of<application-oriented OS
communications protocols.

ISO/IEC 12087-3 provides a data format specification and an application program interface specificatim[y.

"11—9‘”

»—1

Within the IIF data format (IIF-DF), compressed images may be §pecified and interchanged. For th
purpose, the following standards are referenced:

- CCITT Recs. T.4 and T.6 (Facsimile)
ISO/IEC 11544 (JBIG)

ISO/IEC 10918 (JPEG)

ISO/IEC 11172 (MPEG-1)

w»

Image data streams that conform to theé‘encoded representation of compressed image data specified bly
these standards may be included in. the TIF-DF. For instance, a time series image can be represented as ap
array of time slices, each of whiCh,is encoded according to the JPEG Standard. Furthermore, the ITF-DF
allows images to be represented through the combination of compressed parts with uncompressed parts. [t
is also possible to use miiltiple compression methods within a single IIF-DF-conformant image. Fqgr
instance, a colour image tan be represented as tiled images whereby some tiles are encoded according fo
the lossy mode of the,JPEG Standard and others according to the lossless mode. For detailed information
concerning compfesseéd data streams and compression/decompression functionality, refer to 5.3.3 and
7.1.6, respectively:

There are’various possibilities for interaction and data exchange between the IPI-PIKS domain and the IP
IIE. demain. Both domains are controlled by the application via application program interfaces (APIs). Fq
a detailed description of the interworking between the IPI-PIKS and the IPI-IIF refer to clause 4 (the IP
ITF archttecture) and clause 7 (the IPI-TIF Gateway functlonahty) For a descrtptlon of the relatlon betweepn
CType C : ay
be processed by the IPI PIKS refer to clause 6 (the proflles for the IIF data format). Refer also to ISO/IEC
12087-1.

—
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Information technology — Computer graphics and image
processing — Image Processing and Interchange (IPI) —
Functional specification —

Part 3:

Image Interchange Facility (IIF)

1 Scope

This part of ISO/IEC 12087 facilitates the interchange of digital images. For this,_purpose, conceptuall,
architectural, and functional definitions of the Image Interchange Facility (IPI-IIF) are established.
ISO/IEC 12087-3 consists of two major parts, the:

[

a) IIF data format (IIF-DF) definition (by means of a formal syntax)‘described according to th
Abstract Syntax Notation One (ASN.1) -- refer to clause 5), and\the

b) IIF Gateway definition (by means of a manual page description of the functionality of 3
Application Program Interface (API) -- refer to clause 7):

=

7]

An IPI-IIF-conformant implementation has to fulfill the functionality specification of the IIF Gateway, §
outlined in clause 7. Besides the IIF Gateway, there maycbeyinformation processing systems (software sud
as parsers, generators, etc.) which read and/or write the IIF-DF.

=

The IPI-IIF is based on the definitions described in ISO/IEC 12087-1, the "Common Architecture for
Imaging". The IPI-IIF, as a whole, may be characterized briefly as follows:

¢) By means of the IIF data format and Gateway, image data objects and image-related data objec
are transported to and from application environments.

%}

d) By means of the full PIKS-profile of the IPI-IIF data format (i.e., a format for data interchang
between IPI-IIF and IPI-PIKS), image data objects and image-related data objects are imported {
and exported from:the Programmer's Imaging Kernel System (IPI-PIKS), defined in ISO/IE
12087-2.

() O o

e) The IPI-1IK facilitates the storage of image data objects and image-related data objects in a variefy
of pre-defined storage modalities, including different periodicity organizations, such as pixe]
interleaving or band-interleaving.

f) THhis part of ISO/IEC 12087 defines syntax of image data (and image-related data) streams. T}
encoding of IIF data types is defined in ISO/IEC 12089. See also 5.3.3.

o

2) The IPI-IIF supports a concept of standardized conformance profiles. Initially, three conformande
profiles are defined within ISO/IEC 12087.

h) An IIF data stream may be stored in devices such as file systems. An IIF data stream may be
interchanged and communicated in data networks (e.g., LANs and WANS) or in other data
communication facilities. All low-level data storage and transfer is delegated, for instance, to the
operating system of the target hardware.

i) The IIF Gateway performs compression and decompression of image data objects using
standardized compression and decompression techniques. These techniques are referenced in this
part of ISO/IEC 12087. See 1.4.5 and 5.3.3 and 7.5 for further definition.
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J)  The IIF Gateway is accessible via an API to perform image interchange functions. See clause 7 for

a definition of IIF Uatewav Iunctlonahtv

Reference shall be made to this part of ISO/IEC 12087, and its definitions shail be employed, whenever
images are inierchanged, according to the IPI-I
1

F, among different 1mag1ng appllcatlons environments or
1caoie

among imaging devices. The IPI-IiF is app to scenarios requiring the interchange of digital images,

nnnnn 10a A S A
ad OuLlICd 11 AIIICX U
The usc of the IIF data format as a superset of the functionality of most of the existing image inierchange
formats solves the problem of application-independent syntactical and semantical interpretation amd
upderstanding of image data.
The IPL-IIF is applicable to image interchange in and among different application domains. The following
application areas have been considered
- Medical imaging
- Remote sensing
- Publishing
- Industrial vision
is a matter of profiling. This is treated in
clause 6.
NOTE - Whether an image interchange format may"aiso be regarded as a device format, depends on the (iocal)
processing power of the device itself. Thus a’spriceptually "high-level" format which has become an industrial
standard page description language for desktop-electronic publishing, can be rega.ded as a device format. The IPI-
IIF may well be considered a device format if, for instance, there is an IPI-IIF-compatible printer which is able to
receive, process, and hardcopy an image-according to the IPI-IIF. In the same sense, it is reasonable to design IPI-
ITF-compatible image sources, e.g \IPI:IIF camera systems

S}
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2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of
this part of ISO/IEC 12087. At the time of publication, the editions indicated were valid. All standards are
subject to revision, and parties to agreements based on this part of ISO/IEC 12087 are encouraged to
investigate the possibility of applying the most recent editions of the standards indicated below. Members
of IEC and ISO maintain registers of currently valid International Standards.

ISO 2022:1986, Information processing - ISO 7-bit and 8-bit coded character sets - Code extensiopn
techniques.

ISO/IEC 8613:1994, Information processing systems - Text and office systems - Open Document
Architecture (ODA) and Interchange Format (ODIF).

ISO/IEC 8632:1992, Information processing systems - Computer graphics - Metafile for the storage an
transfer of picture description information.

~

~

ISO/IEC 8824:1990, Information technology - Open Systems Interconnection - Specification of Abstra
Syntax Notation One (ASN.1).

[3)

ISO/IEC 8825:1990, Information technology - Open Systems Interconnection - Specification of Basi
Encoding Rules for Abstract Syntax Notation One (ASN. )

ISO/IEC 8879:1986, Information processing systemis - Text and office systems - Standard Generalize
Markup Language (SGML).

N

ISO/IEC 9069:1988, Information processing systems - SGML support facilities - SGML Documer
Interchange Format (SDIF ).

-~

ISO/IEC TR 10000-1:1990;\Information technology - Framework and taxonomy of Internationgl
Standardized Profiles - Part 1: Framework.

ISO/IEC TR 100002:1994, Information technology - Framework and taxonomy of Internationgl
Standardized Profiles - Part 2: Principles and taxonomy for OSI Profiles.

ISO/IEC/10031-1:1991, Information technology - Text and office systems - Distributed office applicatign
model~Part 1: General model.

S

ISO/IEC 10031-2:1991, Information technology - Text and office systems - Distributed office applicati

model - Part 2: Distinguished object reference and associated procedures.

ISO/IEC 10918-1:1994, Information technology - Digital compression and coding of continuous-tone still
images - Part 1: Requirements and guidelines.

ISO/IEC 10918-2: To be published., Information technology - Digital compression and coding of
continuous-tone still images - Part 2: Compliance testing.
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ISO/IEC 11172-1:1993, Information technology - Coding of moving pictures and associated audio for
digital storage media up to about 1,5 Mbitls - Part I: Systems.

ISO/IEC 11172-2:1993, Information technology - Coding of moving pictures and associated audio for
digital storage media up to about 1,5 Mbitls - Part 2: Video.

IJO/IEC 11172-3:1993, Information technology - Coding of moving pictures and associated audio for
dlgital storage media up to about 1,5 Mbitls - Part 3: Audio.

ol

qO/IEC 11544:1993, Information technology - Coded representation of picture and audio information -
Plogressive bi-level image compression.

I$O/IEC 12087-1:1995, Information technology - Computer graphics and image processing - Image
Processing and Interchange (IPI) - Functional specification - Part 1: Common architécture for imaging.

L]

SO/EC 12089:—1V), Information technology - Computer graphics and image processing - Encoding for
the Image Processing and Interchange Standard (IPI) - Encoding for the Image Interchange Facility (IIF).

dCITT Rec. G.711(1984), Coding of analogue signals by pulse codesmodulation.
ACITT Rec. G.721(1984), 32 Kbitls Adaptive Differential Pulse Code Modulation (ADPCM ).

(CITT Rec. T.4(1988), Standardization of Group 3 Facsimile Apparatus for Document Transmission.

o

PCITT Rec. T.6(1988), Facsimile Coding Schemes and Coding Control Functions for Group 4 Facsimile
pparatus.

N

(¢CITT Rec. T.30(1988), Procedures for Document Facsimile Transmission in the General Switched
Telephone Network.

NOTES

1 All normative references which are common to Parts 1 to 3 of ISO/IEC 12087 are included in ISO/IEC
12087-1. In ISO/IEC 12087-3, only the IIF-specific references are listed.

2 <Reférences to documents which are neither ISO/IEC Standards nor CCITT Recommendations are given in
Annex G.

] R a
a

3 Sore A aty—attgned—wi o dations; particular—the—ASN-
Standard (ISO Standards 8824/8825 and CCITT Recs. X.208/X.209). The differences between the International
Standard definitions and the CCITT definitions are quite small, and should not affect interoperability between

implementations written against either document. Within this part of ISO/IEC 12087, the ISO Standards are
referenced whenever possible.

1) To be published.
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3 Definitions and Abbreviations

3.1. Definitions
For the purpose of this part of ISO/IEC 12087, the definitions given in ISO/IEC 12087-1 apply.

3.2. Abbreviations
API Application Program Interface
ASN.1 Abstract Syntax Notation One

BER Basic Encoding Rules

CCITT Comité Consultatif International Télégraphique et Téléphonique
CGM Computer Graphics Metafile

DCT Discrete Cosine Transform

DOAM Distributed Office Application Model

DOR Distinguished Object Reference

FOD Interchange Format and Representation Profile 6f Office Documents
FTAM File Transfer, Access and Management

IIF-DF Image Interchange Facility - Data Format

IPI Image Processing and Interchange

IPI-CAl IPI - Common Architecture fordmaging

IPI-IIF IPI - Image Interchange Facility

IPI-PIKS  IPI - Programmer's Imaging Kernel System

JBIG Joint Bi-level Image Experts Group
JPEG Joint Photographic Experts Group
LAN Local(Ayrea Network

MHS Message Handling System

MOTIS Message-Oriented Text Interchange Systems
MPEG Moving Pictures Experts Group

ODA Open Document Architecture

OSI Open Systems Interconnection

PER Packed Encoding Rules

SDIF SGML Document Interchange Format

SGML Standard Generalized Markup Language
WAN Wide Area Network
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4 The IPI-IIF Architecture

4.1 The IPI-IIF Data Format and the IPI-IIF Gateway

As outlined in clause 1, the IPI-IIF consists of the specification of a data format and the specification of
functionality. The data format is called Image Interchange Facility Data Format (IIF-DF). It is described in

clause S_Clause 6 describes conformance. prnf'ilpc for the IIE-DE

The functional component of the IPI-IIF is called IPI-IIF Gateway. It is described in clause 7. The IPI-IIR
(hateway functions are called by an application program via a specific API (Application Program
Interface). Concerning data interchange, it provides functionality for

a) the import of image data to and export of image data from application, as well as
b) the import of image data to and export of image data from the IPI-PIKS.

Hart of the IPI-IIF Gateway functionality deals with the differing complexity of the\IPI-IIF data types
(Flause 6 of ISO/IEC 12087-1) and the IPI-PIKS data types (clause 5 of ISO/IEC,12087-1). The IPI-IIF
data types are defined according to the (generic) IPI data types that are introduced/in clause 4 and form a
quperset of the IPI-PIKS data types. The IPI-IIF data types support compoeund~and heterogeneous image
structures of arbitrary hierarchical organization whereas the IPI-PIKS data(types support five-dimensional
images with limited heterogeneity. The IPI-IIF Gateway provides{a general mechanism - called
dttach/detach functionality - to combine simpler IIF structures into4poré complex ones, and extract simpler
structures from more complex ones. Hence, this functionality répresents the interface between the IPI-IIF
data types (that are interchangeable by means of the IPI-IIF).and the IPI-PIKS data types (that can be
processed by the IPI-PIKS, but also interchanged by the IPI-HF).

The IPI-IIF Gateway function classes are:

¢) Gateway control functionality: These*functions are used to open and close the IPI-IIF Gateway, to
inquire about its status, and to handle-errors.

d) Import and export functionalityt These functions allow for the import and export of image and
image-related data to and from the IPI-IIF Gateway via the application program.

e) Parse and generate filnctionality: These functions allow for the translation between IPI-IIF data
streams (according te‘the IPI-IIF data format) and IPI-IIF gateway-internal data structures that are
accessible and-manipulable via IPI-IIF Gateway functions of category f) and g), respectively.

f) Data structure access functionality: These functions allow for the access of parsed image data
structure$»This includes tree traverse, inquiry, put value, and get value functions.

g) Data'structure manipulation functionality: These functions allow for the manipulation of image
structures. Create, delete, attach, and detach functions are provided.

h).* Compression and decompression functionality: Functions are provided for the compression and

decompression-of-pixel fields-accordine to the standards listed in-section-1 4.3
GECOMPreSSoR-0+P &

i) Application-oriented functionality: This category encompasses functions which perform at the
same time multiple functional steps according to categories c) to h). Seen from the application,
these functions are located on a higher (and thus more application-oriented) level.

The specification of the functions is given in clause 7.
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4.2 Interworking between IPI-IIF Gateway and IPI-PIKS

The interworking (i.e. data flow and function calls) of the IIF Gateway and the IPI-PIKS for image data
interchange is depicted in Figure 1. The diagram shows three domains, called the "application domain," the
"[IF Gateway domain," and the "IPI-PIKS domain." These "domains'" indicate whether a certain function or
data structure is part of the IPI-PIKS, the IIF Gateway, or the application program, respectively. The
arrows between (squeezed) ovals indicate the data flow. Possible interworking situations include:

a) The imaging application program uses only an IIF Gateway, but no IPI-PIKS: The applieatid
program may import and export image data which is interchanged using the IIF data stréant. Qn
the other hand, the application program has the capability to process image data by means ¢f
application-private imaging functions.

=

b) The imaging application program uses a non-IIF-capable IPI-PIKS and no HE Gateway: In thiis
case, the IPI-PIKS conformance profiles defined in ISO/IEC 12087-2 deSeribe the import ard
export functionality of the IPI-PIKS.

W

¢) The imaging application program uses an IIF-capable IPI-PIKS and.no IIF Gateway: In this cas|
the standardized import and export functions of the IPI-PIKS, if €alled by the application prograrp,
produce image data according to the full PIKS profile or the foundation profile of the IPI-IIF data
format. The application program will be able to read data streams that conform to the profile of the
IPI-IIF data format. The application program, as well asthe import and export function of the IP[l-
PIKS implementation, will have a parser and a genefator for the IPI-IIF data format.

’

d) The imaging application program uses both\an IPI-IIF Gateway and an IPI-PIKS: The
import/export, parse/generate and data stfucture access and manipulation functions work
according to a) and b), above. Further detdils are provided by the manual pages for these functign
descriptions (see clause 7).

Besides, it is possible that the application~program does not use the standardized import and export
functions, but explicitly ("manually') controls the interworking of the IPI-IIF Gateway and the IPI-PIKS By
using only the import and export functions of the IPI-IIF Gateway and the IPI-PIKS utility functions. In
this case, image data is transfefred by the get_pixel and put_pixel functions from the IPI-PIKS to the
application domain, and vice, versa.

If both the IPI-IIF Gateway and the IPI-PIKS are developed and supplied as one software unit, the IPI-I[F
Gateway and IPI-PIKS_APIs may be linked together. In this case, the internal interworking between the
IPI-IIF Gateway ahnd)the IPI-PIKS may be designed to be more efficient. In either case, private, nop-
standardized image’data input and output may take place as shown by the dashed arrows in Figure 1. It|is
up to the applieation program to manage the reading and writing of private image file formats and convdrt
the data 4nto” the IPI-IIF data format. See also 7.1.2 for the specification of low-level data exchange
mechanisms of the IPI-IIF Gateway.

The IPI-PIKS functions relevant for the interworking of the IPI-PIKS with the IPI-IIF Gateway (defined jn
[SO/IEC 12087-2) are:

€) imput_object data wansfer from e 1P-IF Gateway o the IPI-PIKS:
f) output_object: data transfer from the IPI-PIKS to the IPI-IIF Gateway.

The IPI-PIKS can write and read image data streams only by means of the above-mentioned
input_object/output_object functions. However, an application program may feed data to and from the IPI-
PIKS with other utility functions, such as get_pixel, put_pixel, and import/export. For further details, see
ISO/IEC 12087-2.
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The functionality of both the IPI-IIF Gateway and the IPI-PIKS, as indicated above, is accessible via two

separate APIs from the application program.
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Figure 1 - Interworking of the IPI-IIF Gateway and the IPI-PIKS for image data interchange
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5 The IIF data format (IIF-DF)

5.1 Basic features of the IIF-DF

This Clause gives an overview of:

- the kind of data objects which may be expressed by the IIF-DF,

- the kind of formal description method which has been chosen, and
</ ,which encoding rules shall apply, in order to produce IIF-DF-conformant data streams.

Clause’ 5.3 defines the full IIF-DF syntax by giving the production rules for all data entities. Within thfis
part of ISO/IEC 12087, the rules of the IIF-DF syntax are arranged in preorder traversal (depth-first) wifh
the exceptionjof image attributes, which are described after the non-image data types.

5.1.1 Objects that are expressed in the IIF-DF

The IIF-DF syntax allows description of a sequential format for all data objects that are structur¢d
according to the IPI-IIF data types, as defined in ISO/IEC 12087-1, clause 6. Since the IPI-PIKS data typgs
(ISO/IEC 12087-1, clause 5) form a proper subset of the IPI-IIF data types, they are covered by the IIF-OF
too. The names of the syntax entities correspond to the names of the data types of ISO/IEC 12087-1. The
structure and semantics of these data entities are defined with reference to ISO/IEC 12087-1.

NOTE - ISO/IEC 12087-1 provides IPI-IIF data types and IPI-PIKS data types. Both are derived from the
(generic) IPI data types. The IPI-IIF data typés represent a very broad approach to image data modelling. The IHI-
PIKS data types are oriented by the needs of image processing as defined in ISO/IEC 12087-1.

In addition to the data types defined in ISO/IEC"12087-1, the IIF-DF contains some data entities thht
specify the placement of pixel data, the ordering of elefhents of multi-dimensional arrays, and the coddd
representation of elementary data types, including compression algorithms.

5.1.2 Syntax notation

The syntax is expressed in ASN.1 (Abstract Syntax Notation One), according to ISO/IEC Standard 882,
"Specification of Abstract Syntax Notation One (ASN.1)." ASN.1 is‘a/formal description language. [It
defines a set of primitive data types, such as INTEGER, ENUMERATED, and REAL and provides a facilify
to construct new elements with their own typing inherent in the structure~using the constructofs
SEQUENCE, SEQUENCE OF and CHOICE. This allows for new data types to be defined which afe
uniquely recognizable within an application. To make these definitions more readable;textual labels mgy
be associated with the elements in a constructor type. In order to distinguish different ¢6éurrences of the
same type within one constructor, various types of tags are provided that may be associated with the
constructor's elements.

Within the semantical description of the IPI-IIF data format, each element (which is either a primitive.dafa

1 1 1 £ ¢ t fiti
typeora-constructed-type)-is-called syntax entity—Accordingto-ASNIthe-names—-of thesyntax—entitiés

Iy

begin with capital letters. An example for a syntax entity is BandRecord. Syntax entities consist of a
number of components. According to ASN.1, the component labels begin with lower case letters. For
example the BandRecord entity consists of the number-of-bands component, the data-placement
component, and the record-components component. The type of each component is defined by reference to
another syntax entity which is either described elsewhere in the IIF-DF syntax or within the ASN.]
standard. For example, the data-placement component is represented by the DataPlacement entity, which
is described within the IIF-DF syntax. The number-of-bands component is represented by the INTEGER
entity, which is an elementary syntax entity. For its definition, refer to ISO/IEC 8824. From the viewpoint

9


https://standardsiso.com/api/?name=9a21d62f3f0209a4d441aa8765cb7d32

ISO/IEC 12087-3:1995(E)

of the BandRecord entity, the DataPlacement entity is called subentity.

-

o Bl — NNV ) |

513E i £ .
he encoding of IIF syntax entities is defined in ISO/IEC 12089.

NOTE - Only those constructed ASN.1 data types for which a sequential order is defined are used within ISO/IEC
12087. Thus the IIF syntax always describes an unambiguously ordered data stream. However, concerning the
placement and periodicity organization of pixel fields, the IIF-DF provides a maximum degree of flexibility.

NOTES

1 The encoding of IIF syntax entities as defined in ISO/IEC 12089 employs the Basic Encoding)Rules for
ASN.1 (BER), that are defined in ISO/IEC 8825. The encoding of a large pixel data field according’to the BER
can produce considerable space and processing time overhead when every pixel is expressed as an elementary
ASN.1 data entity, consisting of a "tag" and a "length" field that precedes the "value'vfield. For this reason,
ISO/IEC 12089 provides some methods on how to encode fields of pixel values as singlé entities in terms of
ASN.1. This refers to the ExternallyDefinedDataUnit entity.

2 The BER provide a definite form and an indefinite form for the encoding. 6f sequences of entities. Both are
indicated by the keyword "SEQUENCE OF." In the definite form the number of content octets is given at the
beginning of the sequence. In the indefinite form the number of content Octets shall be calculated by parsing the
whole sequence until the end-of-sequence token. Within the IIF<DF“syntax, for some "SEQUENCE OF"
constructs, a "number-of-..." component is provided. It specifies théshumber of entities (e.g., pixel values) that are
present in the following sequence. This allows implementations’to-make use of the number of entities in advance
(e.g., for memory allocation), regardless of what encoding method has been chosen.

1.4 Rules that are not formally expressed within the IIF syntax

here are rules and constraints within 5.3 that ate needed in addition to the IIF syntax to define a proper
F-DF. These rules and constraints are givenlby an accompanying text. They need to be checked within the
arse and generate functions of the IPI-IIF\Gateway, as illustrated in Figure 2.

IIF Gateway IIF Gateway

Parser & | ASNI ASN.1 Parser &
Constraint Checker Protocol"Decoder Protocol Decoder Constraint Checker

Application | Application 2

Figure2-- IIF-DF parser and constraint checker within the IPI-IIF Gateway

NOTE --The TIF syntax is expressed using formal ASN.1 notation, but not all rules or constraints that determine
the desired "correctness" of an IIF-DF-conformant data stream can be expressed in terms of this syntax. For
example, there is no way to define a syntax that prevents the production of pixel arrays that contain more or fewer
pixels than defined in the array's type definition. This deficiency, which is a result of the context-free grammar, is
only one example. Other examples of constraints that need to be defined "on top" of the IIF syntax result from the

10

desire for maximum flexibility in pixel data placement. In general, the number of constraints that need to be
defined in addition to the syntax is a result of the tradeoff between flexibility and formal elegance. Furthermore,
one may distinguish between various levels of constraints. Those constraints that determine, for instance, the
completeness of pixel fields, are of a different nature as compared to constraints that deal with inconsistent colour
attributes.



https://standardsiso.com/api/?name=9a21d62f3f0209a4d441aa8765cb7d32

ISO/IEC 12087-3:1995(E)

5.2 Structure of the IIF-DF syntax

This clause gives an overview of the structure of the IIF-DF syntax. The reader may study the following
description of major IIF-DF syntax entities in conjunction with the three example images provided in
Annex D and th DF syntax diagrams provided in Annex F

—5231-Overall-strueture

The FullDataFormat entity is the top-most entity of the IIF-DF syntax tree. All other entities branch-from
there. There are two types of information contained in the FullDataFormat entity. First, “there is
information identifying the data as conforming to a particular version, conformance level, and applicatioh
profile of the IIF. This information is contained in the FormatDescriptor, Version, andcProfile entitieg.

There is also a place to store some application-specific header information in the ContentsHeader entity.
Second, there is the data content.

NOTE - Compound syntax entities may consist of an arbitrarily deep tree of'(sub-entities. Thus the terfn
"something is contained (or stored) in a given syntax entity" does not imply thatthe\information is contained in th
named entity directly. It rather means that it is contained in either the entity or-one of its subentities.

(¢

The data stored in the ContentsBody element can be images, image-related data, attributes, annotations, 1:
basic data objects, as defined in ISO/IEC 12087-1. The overall stricture of the IIF-DF syntax is shown i
Figure 3.

NOTE - Figure 3 does not represent a complete syntax didgram. It is an abstract view of the IIF-DF syntax. Man
details are left out. The solid boxes and arrows representone possible instance of a syntax tree. The dashed boxd
and arrows indicate potential alternatives according:to, the choices provided by the respective syntax entities. F
an exact description of the IIF-DF syntax, refer to+3,3.

FullDataFormat

n <

=

FormatDescriptor' ‘ ContentsHeader I I Contents I

ImageStructure l l ReferencedUnit [---> E
format identification, title, owner, description of the fields of pixel values; represented further images or other optional
version, profile time, etc. image structure within one or more data units data (e.g., attributes, annotations)

Figure 3 - Overall structure of the IIF-DF syntax.
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5.2.2 Image structures

Images are stored in the Image entity and are split into structural information and data, called image-
structure and image-data, respectively. As specified in the ImageStructure entity, an image can be either a
compound image (such as arrays, records, lists or sets of other images) or a fundamental image. A
fundamental image is an n-dimensional array of pixels which may consist of one or more bands. Images
can have attributes and annotations associated with them.

e CompoundImageArray entity is used to specify an n-dimensional array of images; component images

sp ens
e accessed via an n- d1mens1onal mdex All the images stored in an array must have 1dent1cal structures

ctures. The CompoundImageList entity is used to specify a list of images of identical structure which
e accessed via their position in the list. The CompoundImageSet entity is used to specify a'set of images
of identical structure. The syntax of the ImageStructure entity is recursive, i.e., the artay-elements, record
components etc. are again of ImageStructure type.

The FundamentallmageStructure entity specifies the structure and sequential-Organization of an n-dimen-
sfonal multiband array of pixels, along with associated image-related data, such as look-up tables,
h|stograms, etc. It and its sub-entities provide enough flexibility to specify a wide range of pixel periodicity
afrangements (e.g. pixel interleaved, band interleaved, tiled images, efc.). This is specified primarily by the
BlandRecord and MetricArray entities as described below.

T

a

he BandRecord entity is used to specify pixel arrays on a band-by-band basis; this entity is used to specify
band-interleaved image. The MetricArray entity is used.to.Specify arrays of pixels or tiles. Pixels can be
r¢presented as a collection of bands in the PixelStructure entity. Thus, pixel-interleaved images are
becified using a MetricArray of PixelStructures. The Syntax of the MetricArray and BandRecord entities
allow for arbitrary recursions. Thus, tiled images may be specified by constructing an array of arrays using
the MetricArray entity for both hierarchical levels. Band-interleaved tiles are specified by a MetricArray
cpntaining BandRecords. Pixel-interleaved-tiles are specified by a MetricArray containing MetricArrays.
e recursive organization within the FundamentallmageStructure entity is illustrated in Annex F.

(2]

ntities specifying the structure of\arrays in the IIF, such as MetricArrays and CompoundlmageArrays,
cpntain components specifying-the number of dimensions of the array, the size of the array along each
imension, and a unique idedtifier for every dimension. The Serialization entity which is also part of every
fray description, indicateS Which axis varies fastest, second fastest, and so on within the sequence of pixel
vialues.

jo)

The various hierarChical levels of an image structure described by the IIF-DF syntax are shown in Figure 4.

NOTE ~Figure 4 does not represent a complete syntax diagram. It is an abstract view of the IIF-DF syntax. Many
details are’ left out. The solid boxes and arrows represent one possible instance of a syntax tree. The dashed boxes
and arrows indicate potential alternatives according to the choices provided by the respective syntax entities. For
antexact description of the IIF-DF syntax, refer to 5.3.

12
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Figure 4 - Representation of image structures within the IIF-DF syntax.
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5.2.3 Placement of pixel fields

As described above, the image-structure component of the /mage entity and its subentities only contain
information describing the image structure. The associated fields of pixel values are stored in the image-
data component. Various modes of data placement and various pixel field encodings are permitted. The
""atomic portion" of pixel data (a set of data that is always stored as one unit) is called a ReferencedUnit

see Fioure 3)
=}

(

The DataPlacement entity associated with each of the image structure entities is used to indicate whethef
the pixel values associated with the image structure are stored together in a single entity, called
ReferencedUnit, or whether they are distributed into multiple entities. There are three cases that must be
delineated.

a) The data associated with the structure is divided into multiple ReferencedUnit entiti€s.

b) The data associated with the structure is completely contained in a single ReferencedUnit entity;
additionally this entity does not contain any data from other structures.

¢) The data associated with this structure is contained in a single ReferencedUnit entity along with
data from other structures.

In either case, the pixel fields of an image are placed at an arbitrary position behind the image structure
tfee. All of these data sets are modelled in the syntax as a SEQUENCE OF ReferencedUnit.

HBach ReferencedUnit starts with a label that indicates what portion of the pixel values of the image it
dontains. In principle, the label specifies the path from the root of the image structure tree down to the
gubentity which describes the structure of the pixel data contained in the referenced unit. For a definition of
the ReferencedUnit entity and the construction of labels refer to 5.3.3.

NOTE - The labelling of referenced units and -all*other labellings within the IIF-DF as well are based on
semantical identifiers. Using ASN.l as syntdX) notation, the syntactical definition of the IIF-DF becomes
independent of encoding rules. Thus, mechanisnis such as byte counts or byte offsets are excluded.

$.2.4 Encoding of pixel fields
For the encoded representation/of| pixel fields, four choices are provided within the SingleDataUnit entity:

1) The BuiltinEncodedDataUnit entity uses elementary ASN.1 syntax entities, such as INTEGER and
REAL to encodeevery pixel value.

2) The ExternallyDefinedDataUnit entity uses techniques defined in ISO/IEC 12089 to store the
pixelsdn.a-single ASN.1 OCTET STRING.

3) The CompressedDataUnit entity allows standard compression techniques, such as JBIG and JPEG
to'be used to encode the pixel information.

4) The RegisteredDataUnit entity permits the transportation of registered encodings through the use

ACQNL 1 ANV ¢

£
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Refer to 5.3.3 for detailed information on each of the above-mentioned encoding alternatives.

5.2.5 Attributes, annotations, and image-related data

The IIF-DF supports the representation of all image attributes and image-related data types that are defined
in ISO/IEC 12087-1.

ImageAttribute entities can be attached to image structures or can be represented independently.

14
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MetricDescription entities are used to specify the size and type of coordinate systems from which the
image was sampled. ChannelCharacteristics entities are used to specify the transfer characteristics,
precision, and semantics of the pixel values. The ColourRepresentation entity is used to specify colour
spaces, both standard and non-standard. Finally, a freeform attribute is provided to allow application
specific attributes to be represented.

)

Within the MetricDescription entities identifiers are used to refer to specific image dimensions which ar

defined within the image structure declaration. Within the ChannelCharacteristics <an
ColourRepresentation entities, the same identifier-based mechanism is used to refer to specific-imag
bands. The former identifiers are called dimension-identifiers, the latter band-identifiers.

Ay 2

ImageRelatedData entities can also be attached to images or represented independently. Types of imag
related data include look up tables, histograms, regions of interest, neighbourhoods, stati¢-arrays, featur
lists, and value bounds collections. These data types are used by ISO/IEC 12087-2.

W™

ImageAnnotation entities can also be attached to images or represented indgpendently. Types of pre
registered image annotations include: plain text, structured text according to,.SGML and ODA, graphid
contents according to CGM, and audio data streams according to CCITT\Recommendations G.711 an|
G.721. The exact references are given in 5.3.6. Additional application;speeific annotation types supporte
by the ASN.1 type ANY are subject to registration as defined in 6.2.

- L »n
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5.3 Syntax entities of the IIF-DF

In the following, ASN.1 code is indicated by courier font. All syntax rules are preceded by a
semantics statement. Some rules are succeeded by constraints statements. The rules are ordered in prefix
form, with the exception of image attributes, which are described after the non-image data types. The
syntax rules, as well as the related semantics and constraints, are divided into the following subclauses:

Entities for the description of the entire IIF-DF

IIF module declarati
IIF syntax entity No

IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
ITF syntax entity No.
IIF syntax entity No.

on IIFDataFormat

. 001 FullDataFormat
002 FormatDescriptor
003 Version

004 Profile

005 ContentsHeader
006 CharacterString
007 SpecialCharacterString
008 Contents

009 ContentsElement
010 ContentsBody

Entities for the description of images

IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No,
IIF syntax entity No:
IIF syntax entity\NO.
IIF syntax entity No.
IIF syntaX entity No.
IIF syntax entity No.
ITFsyntax entity No.
IIF syntax entity No.
ITF syntax entity No.
IIF syntax entity No.

101 Image

102 ImageStructiure

103 CompoundlmageStructure
104 CompoundlmageArray
105 Dimensionality
106.DimensionDescription
107 Identifier

108 Serialization

109 DataPlacement

110 CompoundImageRecord
111 RecordComponent

112 CompoundImageList

113 CompoundImageSet

114 FundamentallmageStructure
115 BandRecord

116 BandRecordComponent

16

IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.

117 MetricArray

118 MetricArrayElement

119 PixelStructure

120 ElementaryPixelStructure
121 PixelBandRecord

122 PixelBandRecordComponent
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Entities for the description of the representation of pixel values

IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.

201 ReferencedUnit
202 DataUnit

203 SubdividedDataUnit
204 SingleDataUnit

ISO/IEC 12087-3:1995(E)

5.3.4

53.5

TIF Syntax entity INO.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.

20> BuiltinkncodedDataU nit
206 BuiltinValue

207 ComplexValue

208 ExternallyDefinedDataUnit

.209 CompressedDataUnit

210 RegisteredDataUnit
211 ExternalReference
212 ExternalAddress

Entities for the description of image-related data

IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
ITF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity. No.
IIF syntax entity-No.
IIF syntax-entity No.
IIF syntaxentity No.
IIF syntax entity No.
IIF syntax entity No.
ITF syntax entity No.

301 ImageRelatedData
302 Histogram

303 PartitionClass

304 LookUpTable

305 RegionOfinterest

306 BooleanArray

307 Ellipse

308 IntervalND

309 Intervall B

310 CoordinateND

311 SetOf€oordinates
312-NeighbourhoodArray
313 TndexND

314 StaticArray

315 FeatureList

316 CoordinateAndFeature
317 ValueBoundsCollection
318 TransformationMatrix
319 PixelRecord

320 PixelRecordComponent
321 Tuple

Entities for the description of image attributes

IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.

401 ImageAttribute

402 MetricDescription

403 DimensionMapping
404 MeasurementUnit

405 DeltaVector

406 MetricTransformation
407 Domain

408 ChannelCharacteristics

17
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IIF syntax entity No.

IIF syntax entity No

ITF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.

409 CompandorDescription
. 410 ColourRepresentation
411 StandardizedSpace
412 CIEXYZSpace

413 CIEYxySpace

414 CIEUVWSpace

TIFSyntax entity INO.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
ITF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.
IIF syntax entity No.

4TS CIEYuvSpace

416 CIELabSpace

417 CIELuvSpace

418 CIEXYZCoordinate
419 LinearRGBSpace

420 GammaRGBSpace

421 YIQColourSpace

422 YUVColourSpace

423 YCbCrColourSpace
424 NonStandardizedSpace
425 NonStandardizedRGB
426 NonStandardizedlHS
427 Primaries

428 CIExyCoordinate

429 NonStandardizedCMY
430 NonStandardizedCMYK
431 NonStandardizedNBand
432 ColourBand

433 TestColour

434 PIKSControl

Entities for the description of imageannotations

IIF syntax entity No
IIF syntax entity No

. 501 ImageAnnotation
. 502 Location

Entities for the(description of basic data objects

IIF syntax‘entity No
IIF syntax entity No
IIF\syntax entity No
IIF syntax entity No
IIF syntax entity No

IE cyntav pnﬁty No

.601 BasicDataObject

. 602 BasicDataType
.603 CompoundDataType
. 604 BasicArray

. 605 BasicRecord
ﬁnﬁ Rnefﬁpp/‘nrﬂpnmpnnont
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5.3.1 Entities for the description of the entire IIF-DF

ITF module declaration HHFDataFormat

Semantics

BasicDataObject entities. This provides other ASN.1-notated applications with direct access to these, sub}
objects.

Two entities are imported from other modules: the PixelFieldEncoding entity is imported from ISO/IEQ
12089 for the efficient representation of pixel fields and the DOR entity is imported from\ISO/IEC 1003
for the representation of Distinguished Object References (DOR). For a description jof the DOR, refer t
533

In order to obtain the full syntax for the module specification, the term <<dec\latations>> needs to b¢
replaced with the syntax portions of all subsequent syntax entities within 53!

The FullDataFormat entity is described here in 5.3.1. Its subentities tefer to all other subclauses of 5.3
The Image entity is described in 5.3.2. Its subentities refer to 5.3¢3 (for the placement of pixel data) andl
5.3.4,5.3.5, and 5.3.6 (for image-related data, attributes and angotations that are directly attached to image
objects). The ReferencedUnit, ImageRelatedData, ImageAttribute, ImageAnnotation and BasicDataObjedt
entities are described in 5.3.3, 5.3.4, 5.3.5, 5.3.6, and 5.3.7, réspectively.

Syntax

IIFDataFormat {iso standard 12087 iif (3) df (0)} DEFINITIONS

BEGIN

EXPORTS
FullDataFormat) -- No. 00
Image, -- No. 10]
ReferencedlUmit, -- No. 20
ImageRelatedData, -- No. 30
ImageAttribute, -- No. 401
ImagéAnnotation, -- No. 501
BagicDhataObject; -- No. 601

IMPORTS

PixelFieldEncoding FROM

IIFEncoding {iso standard 12089 iif-encoding (1)}

DOR FROM

DOR-definitions {joint-iso-ccitt 10031 reference-definition (0)};

<<declarations>>

END
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IIF syntax entity No. 001 FullDataF ormat
and

IIF syntax entity No. 002 FormatDescriptor
Semantics

m

dontents-header, and contents components.

rofile and the version component that allows for a textual description of the syntax version.

self-identification [ON"IMPLICIT OBJECT IDENTIFIER DEFAULT
{ iso standard 12087 iif (3) df (0)},

[f the Prgfile entity is missing, a full syntax without any further constraint set is assumed.

Syntax

FullDataFormat ::= [APPLICATION 0] IMPLICIT SEQUENCE
{
format-descriptor [0] IMPLICIT FormatDescriptor, -- No.
contents-header [1] IMPLICIT ContentsHeader OPTIONAL, -- No.
contents [2] IMPLICIT Congkénts -- No.
}

FormatDescriptor ::= SEQUENCE
{

-- No.
version [1] IMPLICIT Version OPTIONAL, -- No.
profile [2] IMPLICIT Profile OPTIONAL -- No.
}

Constraints

[he FullDataFormat entity is the root of the entire IIF-DF syntax. It contains the format-descriptor,

The FormatDescriptor entity contains some meta-information: a self-identification component that catries
gw official identifier of the IPI-IIF syntax, the profile component which allows for setting a conformance

All image data, image-related data, image annotations, and image attributes are contaified in the contents
¢omponent. The ContentsHeader entity provides some basic text fields to verbally des¢ribe the contents.

002
005
008

706
003
004

20
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IIF syntax entity No. 003 Version

Semantics

The Version entity stands for a textual description of the syntax version to which the given data stream
conforms. The name of the syntax version is given by the standard component and the publication date of

12087-3) is given by the publication-date component.

NOTE - The specification method for the publication-date component conforms to the method that is.used within
the ISO/IEC 8613 (ODA/ODIF).

Syntax

Version ::= SEQUENCE
{
standard [0] IA5String DEFAULT "ISO/IEC.12087-3", -- No. 72
publication-date [1] IA5String -- No. 72
}

NN

Constraints

None.
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ITF syntax entity No. 004 Profile

Semantics

The Profile entity stands for the description of profiles, specifying that the IIF-DF is restricted to a certain
subset. One of the following predefined conformance profiles may be chosen: full profile, full PIKS profile,

and foundation profile.

Hor a definition of these profiles refer to clause 6. Additional application profiles are subject to registration
as defined in 6.2.

Syntax

Hrofile ::= IA5String -- No. 702
(onstraints

Hor the Profile entity, only the values "full profile", "full PIKS profile", and "foundation profile" and values

which have been internationally registered are permitted. Refer to 6.2.
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IIF syntax entity No. 005 ContentsHeader

Semantics

The ContentsHeader entity provides some common information about the contents of the IIF data stream.
No further semantics are defined for the convention of the ftitle, owner, date-and-time, and message

components. Also, no semantics are detined tor the application-data component which can be represented

using any ASN.1 type.
NOTE - Information fields, such as "processing platform" or "acquisition process" are regarded as tooapplication-
specific to be included in this header as a separate entity. This kind of information can either’be’ put into the
message field as readable text or handled as an image annotation or image attribute (using either'one of the built-ih
fields or a freeform field).
EXAMPLE - The application-data component (as well as any other componeit, that is typed with the¢
ASN.1 type ANY) could be structured by an application in the following way:
ApplicationData ::= SET OF
{
SEQUENCE
{
tag [0] IMPLICIT INTEGER,
value [1] IMPLICIT OCTET STRING
}
1
Syntax
ContentsHeader ::= SEQUENCE
{
title [0] CharacterString OPTIONAL, -- No. 006
owner [1] CharacterString OPTIONAL, -- No. 006
date-and-tlme [2] GeneralizedTime OPTIONAL, -- No. 724
message [3] CharacterString OPTIONAL, -- No. 00¢
applic¢ation-data [4] ANY OPTIONAL
}
Constraints
None.
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IIF syntax entity No. 006
and

IIF syntax entity No. 007

Semantics

CharacterString

SpecialCharacterString

L

haracter sets.

p

he character string.

Syntax

{
standard-characters
special-characters

}

SpecialCharacterString

{
character-set-escape
characters

}

Constraints

None.

CharacterString ::= [APPLICATION 1] CHOICE

[0] IMPLICIT IA5Stxdng,
[1] IMPLICIT SpecialCharacterString

::= SEQUENCE

[0] IMPLICIT OCTET STRING,
[11CIMPLICIT OCTET STRING

No.
No.

No.
No.

[he CharacterString entity is mainly meant for the description of a text readable by a person. It provides
{wo alternatives. The standard-characters component is used for the representation of ASCII charagter$
iccording to the International Alphabet No. 5. The special-characters component is used for alh.other

[he SpecialCharacterString entity supports all different kinds of national and international-character sets.
The character-set-escape component is used to indicate the character set in use. This is"done via the
nternationally standardized escape sequences according to ISO 2022. The characters 'component contains

722
007

704
704
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IIF syntax entity No. 008 Contents
and

ITF syntax entity No. 009 ContentsElement
Semantics

The Contents entity consists of a sequence of ContentsElement entities.

The ContentsElement entity provides a sequence of prolog, body, and epilog components. The optionfl
prolog and epilog components do not carry any semantics in the context of ISO/IEC 12087) The only
reason for their presence in this syntax entity in combination with the recursive definition of the
ContentsBody entity is to prepare the introduction of a segmentation concept, associated with type
definitions and segment-specific attributes which may be given in a separate Amendment to ISO/IE[C
12087.

Syntax
Contents ::= SEQUENCE OF ContentsElement
ContentsElement ::= SEQUENCE
{
prolog [0] ANY OPTIONAL,
body [1] IMPLICIT SEQUENCE QFE“ContentsBody, -- No. 010

epilog [2] ANY OPTIONAL
}

Constraints

The body component shall contain only one ContentsBody entity.
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IIF syntax entity No. 010

Semantics

ContentsBody

The ContentsBody entity stands for the description of iconic and non-iconic data. The following
components may be selected:

& O

W

/)]

in ISO/IEC 12087-1.

ithout any image data.

yntax

ontentsBody ::= CHOICE
{
image
image-related-data
image-attribute
image-annotation
basic-data-objgot
}

onstraints

[one.

[0q
(1]
(2]
[3]
[4]

- the image component contains image structure information and associated pixel data;

Image,
ImageRelatedData,
ImageAttribute,
ImageAnnotation,
BasicDataObject

No.
No.
No.
No.
No.

- the image-related data component contains data that conform to one of the image-related data
types as defined in ISO/IEC 12087-1.

- the image-attributes component contains data that conform to one of the attribute typescas ‘defined

- the image-annotations component contains data that conform to one of the~attribute types as
defined in ISO/IEC 12087-1.

- the basic-data-component contains data that are structured according\to a basic data type as
defined in ISO/IEC 12087-1.

mage annotations and image-related data are provided in twoyways: bound to images, using the
prresponding subentities within the Image entity, or separate from images using the ContentsBody entity
5 stated above. The latter way allows for the exchange of nonxieénic parameters from and to the IPI-PIKS

101
301
401
501
601

26
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5.3.2 Entities for the description of images

IIF syntax entity No. 101 Image

PRy g

Scluuuucs

The Image entity consists of the components image-structure and image-data.

The image-structure component stands for the description of the structure of one or more image(s) thg
is/are contained in the Image entity. The structure can conform either to a compound or fundamental imag
data type. It is expressed as a trec whose root is the ImageStructure entity and whose j¢aves represent
elementary data types.

—

197

The image-data component contains a sequence of data fields to which the image structure subj
components refer. The data fields are called the ReferencedUnit.

Syntax

Image ::= SEQUENCE
{
image-structure [0] IMPLICIT ImageSttucture, -- No. 10p
image-data [1] IMPLICIT SEQUENCE OF ReferencedUnit -- No. 200
}

Constraints

Refer to constraints related to the ReferencedUnit entity and the DataPlacement entity.
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IIF syntax entity No. 102

Semantics

ImageStructure

The ImageStructure entity stands for the description of IPI-IIF data types as defined in ISO/IEC 12087-1.
The image data type can be either a compound-structure or a fundamental-structure.

NOTES

entities.)

follows:

1 The following fields of the "representation attribute", defined in ISO/IEC 12087-1, are represented in theNIE?
DF by the ImageStructure entity and its subentities: image size, band data type, image structure code.

2 This entity and its subentities do not contain pixel values. They are used to specify the structure 6f-<image data
according to the data types defined in ISO/IEC 12087-1. (The pixel values are contained in the~ReferencedUnit

The semantical distinction between compound image structures and fundamental ifnage structures is as

- A compound image structure consists of arrays, records, or lists, where the dimensions of the
arrays do not refer to a coordinate space that shall be used for data\presentation. The leaves of a
compound image structure express the structure of fundamental images.

- A fundamental image structure consists of arrays and recérds; where the dimensions of all arrays
refer to the same coordinate space, and the record compenents refer to the bands (of a multi-band
image). The arrays of the bands may differ in size and€lement structure but not in dimensionality.
The leaves of a fundamental image structure expressthe type of elementary pixel values.

An arbitrary number of attributes and image-related data may be attached, using the image-attributes and
image-related-data components. Image annotations may be attached using the image-annotations
¢omponent. The processing-history componentserves as a textual description of the image's processing

history.
Syntax
mageStructure ::= SEQUENCE
{
structure-type ~CHOICE
{
compound-structure [4] CompoundImageStructure, -- No. 103
fundamental-structure [5] FundamentalImageStructure -- No. 114
14
image-attributes [0] IMPLICIT SEQUENCE OF
ImageAttribute OPTIONAL, -- No. 401
image-related-data [1] IMPLICIT SEQUENCE OF
ImageRelatedData OPTIONAL, -- No. 301
image-annotations [2] IMPLICIT SEQUENCE OF
ImageAnnotation OPTIONAL, -- No. 501
processing-history [3] IMPLICIT CharacterString OPTIONAL -- No. 006

}

Constraints

None.
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IIF syntax entity No. 103 CompoundlmageStructure

Semantics

The CompoundlmageStructure entity stands for the description of compound image data types, as defined
in ISO/IEC 12087-1. It can be an array, a record, a list, or a set.

Syntax

CompoundImageStructure ::= CHOICE
{
compound-image-array [0] CompoundImageArray, -- No. 10g
compound-image-record [1] CompoundImageRecord, -- No. 11p
compound-image-list [2] CompoundImageList, -- No. 11p
compound-image-set [3] CompoundImageSet -- No. 11p
}

Constraints

None.
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IIF syntax entity No. 104 CompoundlmageArray

Semantics

The CompoundImageArray entity stands for the description of a compound image data type as defined in
ISO/IEC 12087-1. The dimensionality of the array, including dimension identifiers and index ranges for

eyery dimension 1s given by the dimensionality component. The sequential order of the array elements 1s
determined within the serialization component. The placing of the data values that are associated with this
array description is given within the data-placement component. The structure of the array elements.is
glven by the element-structure component.

NOTE - The CompoundlmageArray entity contains the ImageStructure entity. The ImageStructure entity, in tumn,
contains the CompoundImageArray, CompoundlmageRecord, CompoundImageList, and CompoundImageSet
entities. With this syntactical, recursive construction, image data types of arbitrary complexity-maybe constructed.

Syntax

QompoundImageArray ::= SEQUENCE
{
dimensionality [0] IMPLICIT Dimensignality, -- No. 105
serialization [1] IMPLICIT Serxialization, -- No. 108
data-placement [2] IMPLICIT DataPlacement, -- No. 109
element-structure [3] IMPLICIT (ImageStructure -- No. 102
}

(onstraints

None.

30


https://standardsiso.com/api/?name=9a21d62f3f0209a4d441aa8765cb7d32

ISO/IEC 12087-3:1995(E)

IIF syntax entity No. 105 Dimensionality

Semantics

The Dimensionality entity contains the array dimensionality given by the number-of-dimensions
component. For every dimension, a description, given by the dimension-descriptions component, is

d
TCHUTICUaT

Syntax

Dimensionality ::= SEQUENCE

{
number-of-dimensions [0] IMPLICIT INTEGER (1..MAX), -- No. 702
dimension-descriptions [1] IMPLICIT SEQUENCE OF
DimensionDescxiption -- No. 104

Constraints

The number of DimensionDescription entities contained in the sequence shall equal the value of the]
number-of-dimensions component.
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IIF syntax entity No. 106 DimensionDescription
and

IIF syntax entity No. 107 Identifier
Semantics

The DimensionDescription entity contains a description of one of the array's dimensions. It consists of the
dimension-identifier, lower-boundary, and upper-boundary components. The latter two components give
the range of the dimension in terms of a lower and an upper boundary. The upper-boundary component'is
dptional in order to support an indefinite dimension description. The reader is referred to the Serialization
dntity for the constraints that apply for the indefinite form.

EXAMPLE - An indefinite dimension description may be used to create a moving image“consisting of
a sequence of frames, where the total number of frames is not known at the time the first frame is
being created.

e

[he Identifier entity allows for the representation of a dimension identifier-ih terms of the ASN.I
¢lementary type IA5String. It is used to associate dimension-specific attributes with image dimensions
having the same identifier. The following identifiers have predefined semantics as described in ISO/IEC
2087-2:

"x" horizontal dimension
"y vertical dimension
z" depths dimension

“t" temporal dimension
"b" spectral dimension

NOTE - The Identifier entity is also used by other,entities, such as Bandldentifier and Componentldentifier.

Byntax
DimensionDescription :«=‘SEQUENCE
{
dimension-identifier [0] IMPLICIT Identifier, -- No. 107
lower-boundary [1] IMPLICIT INTEGER (0..MAX)
DEFAULT O, -- No. 702
upper-boundary [2] IMPLICIT INTEGER (0..MAX) OPTIONAL -- No. 702
}
Tdentifier ::= IA5String -- No. 722
Constraints

The number of DimensionDescription entities contained in the sequence shall equal the value of the
number-of-dimensions component in the Dimension entity.

The value of the upper-boundary component shall not be smaller than the value of the lower-boundary
component.

See also Serialization entity for additional constraints.
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IIF syntax entity No. 108 Serialization

Semantics

The Serialization entity determines the sequential order of array elements. The first descriptor indicates the
outer-most loop over array indices. The last descriptor indicates the inner-most loop.

EXAMPLE - Let z be the first descriptor in the IIF data stream with an index range of [1.{}(]
followed by y with an index range of [1..1280] and x with [1..1024]. Then the associated: arrdy
elements p(z,y.x) have to be interpreted as:

-

p(l,],l) ,p(1,1,2) ) e ,p([,l,1024) y p(l,Z,[) y p(I,Z,Z) s eey een ,p(10,1280,1023) ,p(10,1280,1024)
Syntax
Serialization ::= SEQUENCE OF Identifier -- No. 107
Constraints

The number of Identifier entities contained in the sequence shal¥’equal the dimensionality of the array fo
which the serialization entity is attached. The identifier values shall be identical to those declared within
the dimensionality component that is attached to the array‘mentioned above.

Only the first Identifier entity may have the value of 4 dimension-identifier component which is declared 4
being infinite within the DimensionDescription entity.

w
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ITF syntax entity No. 109 DataPlacement

Semantics

The DataPlacement entity determines whether pixel values that belong to a certain image structure
description are stored all together within one ReferencedUnit entity, or whether they are split up into

multiple ReferencedUnit entities.

Tihe structure that describes an image may be regarded as a tree whose root is the ImageStructure entity:
All other entities that further specify the substructure (CompoundlmageArray, CompoundlmageRecord,
JompoundlmageList, CompoundlmageSet, MetricArray, and BandRecord) form nodes within this tree-"The
FementaryPixelStructure entities form the leaves of this tree. At any node within this tree,(tymay be
decided to store all pixel values that belong to this node within one ReferencedUnit entity.

T

e

hree alternatives are provided for the pixel values that belong to the "node" to which this DataPlacement
htity is attached. The alternatives are associated with the following integer values:

distributed (1):  The pixel values that belong to this node are split up inte‘multiple ReferencedUnit
entities, each of which is associated with one of the substructures of this node.

combined (2):  The pixel values that belong to this node are, stored all together within one
ReferencedUnit entity, associated with this levelof the image structure tree.

included (3): The pixel values that belong to this nodehare stored, together with pixel values
belonging to other nodes on the image “structure tree, as part of a ReferencedUnit
associated with a higher level node.

EXAMPLE - Given an image structure that consists of a tiled image, expressed as a two-dimensional
MetricArray of two-dimensional MetricArrays ofinteger pixels.

Then, a "1" on the level of the upper array.and a 2" on the level of the lower array indicate that there
exist ReferencedUnit entities for every tile, each of which contains all pixel values that belong to this
tile.

On the other hand, a '2" on the upper level array and (necessarily) a "3" on the lower level array
indicate that all pixel values.of the whole image are stored within a single ReferencedUnit entity. In
this case, the ReferencedUnir entity consists of a data stream which first contains all pixel values of the
first tile, followed by the pixel values of the second tile, etc. There are no delimiters in the data stream
that indicate the tile-boundaries. Since the upper array is two-dimensional, a tile represents an object in
the two-dimensional space. Thus, a serialization needs to be given in order to unambiguously
determine, which tile is stored at what position in the data sequence. This is given by the serialization
componenpeof the upper array description.

NOTE. - Depending on the values for the DataPlacement entity, references need to be included in the
ReferencedUnit entities to indicate which ReferencedUnit belongs to which node in the image structure tree. For
the description of the ReferencedUnit entity, refer to 5.3.3.



https://standardsiso.com/api/?name=9a21d62f3f0209a4d441aa8765cb7d32

ISO/IEC 12087-3:1995(E)

Syntax
DataPlacement ::= INTEGER -- No. 702
{
distributed(1l),
combined(2),
included(3)
1
Constraints

For the DataPlacement entity, only values in the range of (1..3) and values which havé.been internationall

registered are permitted. Refer to 6.2.

On every path from the root of the image structure tree to a leaf there shall be-one and only one node that ifs
marked with a "2." All nodes located above shall be marked with "1'" and-all-nodes located below shall b

marked with "3."

Ay
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IIF syntax entity No. 110 CompoundlmageRecord
and

IIF syntax entity No. 111 RecordComponent
Semantics

he CompoundImageRecord entity stands for the description of a compound data type, as defined in
SO/IEC 12087-1. The number of record components is given by the number-of-components component.
[hen the placement of the data that are associated with the record is given by the data-pldcement
omponent. The structure of each record component is given by the record-components component,

he RecordComponent entity consists of an identifier, called the component-identifier, and)the structure,
alled the component-structure.

NOTE - The CompoundlmageRecord entity contains the ImageStructure entity. The\ fmndgeStructure entity, in
turn, contains the CompoundImageArray, CompoundlmageRecord, CompoundImagéList, and CompoundImageSet
entities. With this syntactical recursive construction, image data structures of Zarbitrary complexity may be

constructed.

Syntax

CompoundImageRecord ::= SEQUENCE
{
number-of-components [0] IMPLICITyINTEGER (1..MAX), -- No. 702
data-placement [1] IMPLIC@T DataPlacement, -- No. 109
record-components [2] IMPLICIT SEQUENCE OF

RecordComponent -- No. 111

}

RecordComponent ::= SEQUENCE
{
component-identifier [0] IMPLICIT Identifier, -- No. 107
component-staxrueture [1] IMPLICIT ImageStructure -- No. 102
}

Constraints

The number of RecordComponent entities contained in the following sequence shall equal the value of the
humber-of-components entity.

harantar cteinge

ha Qe af tha comenowans 2o L0 it hall kL AL £E, + £ N +1 M =1 rs
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allow for unambiguous referral to record components.

The character strings of the component-identifier entities shall not contain the characters '/" and "."
because these characters have a special meaning for the reference-label components within the
ReferencedUnit entities.
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IIF syntax entity No. 112 CompoundlmageList

Semantics

The CompoundImagelList entity stands for the description of a compound data type, as defined in ISO/IEC
12087-1. The number of list elements is given by the number-of-elements component. This component is

optional in order to support 1ists whose Iengih is indefinite at the beginning of the encoding process.

The placement of the data that are associated with the list is given by the data-placement component-'The
structure of the list elements is given by the element-structure entity.

NOTES

| The element-structure component only contains a description of the data structure of the'list elements but npt
the elements themselves. Since lists are homogeneous, one ImageStructure entity s sufficient to describe the
entire list. The list elements are stored in ReferencedUnit entities according to the dafarplacement described by the
data-placement component.

2 The CompoundlmageList entity contains the ImageStructure. The IriageStructure entity, in turn, contains the
CompoundlmageArray, CompoundlmageRecord, CompoundimageList,_and CompoundImageSet entities. With
this syntactical, recursive construction, image structures of arbitrary-cémplexity may be constructed.

Syntax

CompoundImageList ::= SEQUENCE
{
number-of-elements [0] IMPLIEIT INTEGER (1..MAX) OPTIONAL,-- No. 70
data-placement [1] IMPLICIT DataPlacement, -- No. 109
element-structure [2] (IMPLICIT ImageStructure -- No. 10

}

8]

S

Constraints

None.
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IIF syntax entity No. 113 CompoundlmageSet

Semantics

The CompoundlmageSet entity stands for the description of a compound data type, as defined in ISO/IEC
12087-1. The number of set elements is given by the number-of-members component. This component is

optional in order to support sets whose cardinality is indefinite at the beginning of the encoding process.

The placement of the data that are associated with the set is given by the data-placement component. The
sfructure of the set members is given by the member-structure entity.

NOTES

1 The member-structure component only contains a description of the data structure of the set' mémbers but not
the members themselves. Since sets are homogeneous, one ImageStructure entity is sufficient to describe the
entire set. The set members are stored in ReferencedUnit entities according to the data placement, described by the
data-placement component.

2 The CompoundlmageSet entity contains the ImageStructure. The ImageStructure entity, in turn, contains the
CompoundlmageArray, CompoundImageRecord, CompoundlmageList, and CompoundlmageSet entities. With
this syntactical, recursive construction, image structures of arbitrary compleXity may be constructed.

Syntax

JompoundImageSet ::= SEQUENCE

{

number-of -members [0] IMPLICIT INTEGER (1..MAX) OPTIONAL, -- No. 702
data-placement [1] IMPLICET DataPlacement, -- No. 109
member-structure [2] IMPLICIT ImageStructure -- No. 102

}

(onstraints

None.
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IIF syntax entity No. 114 FundamentallmageStructure

Semantics

The FundamentallmageStructure entity stands for the structural description of fundamental image data
type, as defined in ISO/IEC 12087-1. It can be an n-dimensional array of pixel values (given by the metric-

array component) or a record of bands (given by the band-record component) each of which is defined a
an n-dimensional array of pixel values.

All bands of a FundamentallmageStructure entity are assumed to refer to the same coordinate"space]
Hence, the FundamentallmageStructure entity may comprise a collection of pixel arrays that represenf
slices of a multi-spectral image or a simple colour image but it may not comprise a collection of pixe
arrays that have been acquired at different locations or show different objects. The lattef kind of compoun
image structure needs to be modelled with the CompoundimageStructure entity.

NOTES

1 Besides other image types, the FundamentallmageStructure entity covers' elementary image data types, af
defined in ISO/IEC 12087-1. For the definition of the relation between compound, fundamental, and elementary
image types, refer to ISO/IEC 12087-1.

2 Because the FundamentallmageStructure entity allows multi¢band images to be described, these images need
not be modelled as compound images.

Syntax

FundamentalImageStructure ::= CHOICE

{
band-record [0] BandRecord, -- No. 119§
metric-array [1] MetxicArray -- No. 117

}

Constraints

None.
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IIF syntax entity No. 115 BandRecord

Semantics

The BandRecord entity stands for the description of a record of image bands, each of which is identified by
its component identifier. The number of bands is given by the number-of-bands component. The placement

bt the plXCl values that Beliiiig o this_structural dé§cr1pt10n 1S determined By The Haia-placemeni

omponent. The structure of each band is given by the record-components component.

Because the pixel values belonging to an image structure definition are ordered according to the sequence
n which the structural definition of the image is given, the level at which an image is split into bands has
in influence on the sequential order of pixel values.

EXAMPLE - An image that is described as a metric-array of band-records of three pixels forms a
pixel-interleaved image whereas an image that is described as a band-record of three metric-arrays of
pixels forms a band-interleaved image.

NOTE - The BandRecord entity is organized in conformance with the CompouridhniageRecord entity. The term
"band" as part of the name of the BandRecord entity reinforces the fact that the record components always have
the meaning of bands of a multi-band image.

Syntax

BandRecord ::= SEQUENCE
{
number-of -bands [0] IMPLICIT INEEGER (1l..MAX), -- No. 702
data-placement [1] IMPLICIT PataPlacement, -- No. 109
record-components [2] IMPLICI¥E SEQUENCE OF

BandRecordComponent -- No. 116

}

Constraints

The number of BandRecordComponent entities contained in the record-components component shall equal
he value of the number-of-bands entity.
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Semantics

The BandRecordComponent entity stands for the description of an image band which is part of a multi-

P e = . 1

band image, described by the BandRecord entity. The BandRecordComponent consists of the band-
Tddentifier COMpOTETTt WiITH 75 Uset toassociate attributes describing the nature of the band with this bantl.

Furthermore, it consists of the component-structure component which gives the structure of the band.
Syntax
BandRecordComponent = SEQUENCE
{
band-identifier [0] IMPLICIT Identifier, -- No. 107
component-structure [1] IMPLICIT MetricArray -- No. 137
}
Constraints

The character strings of the band-identifier entities shall be unique in order to allow unambiguous referrfil
to record components.

The character strings of the band-identifier entities shall,not contain the characters '/" and "." because theg
characters have a special meaning for the referenceslabel components within the ReferencedUnit entities.

[¢]
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IIF syntax entity No. 117 MetricArray

Semantics

The MetricArray entity stands for the description of an n-dimensional array. The dimensionality, (including
the dimension identifiers and index ranges for every dimension) is given by the dimensionality component.
Te sequential order of the array elements 1s determined within the serialization component. The placing of
t

C

e data values that are associated with this array description is given within the data-placement
bmponent. The structure of the array elements is given by the element-structure component.

NOTES

1 The structure of the MetricArray entity is similar to the structure of the CompoundlmageArray. The term
"metric" as part of the name of the MetricArray entity reinforces the fact that the dimensjens of this array are
assumed to refer to a coordinate space.

2 The term "dimensionality of the MetricArray entity" is used in subsequent entities. This always refers to the
value of the number-of-dimensions component within the Dimensionality entity.

yntax

etricArray ::= SEQUENCE

{

dimensionality [0] IMPLICILT“Dimensionality, -- No. 105
serialization [1] IMPLIQIT Serialization, -- No. 108
data-placement [2] IMPLICIT DataPlacement, -- No. 109
element-structure [3] MetricArrayElement -- No. 118

}

onstraints

[one.
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IIF syntax entity No. 118 MetricArrayElement

Semantics

The MetricArrayElement entity stands for the description of the element structure of MetricArray entities.

Three alternatives are provided. In the pixel-structure case, the arrav elements are pixels_in the hand

record case, the array elements have multiple bands, in the metric-array case, the array elements are arrays
themselves. The latter method can be used to describe tiled image structures.

EXAMPLE - Given a pixel array of 2048 by 3072 pixels that shall be organized as a 2D array- of tileg
that have a size of 256 by 256 pixels. Therefore, the FundamentallmageStructure entify, needs to be
organized as a 2D metric array with the index ranges (1..8) and (1..12) for the x and y dimensions,
respectively. Then the metric array's element structure needs to be declared as a 2D array with thej
index range (1..64) for both x and y dimensions.

NOTES

I Due to the fact that arrays are homogeneous collections of elements, ail tiles of a tiled image which arg
modelled as arrays of arrays have the same size and structure.

2 For a rationale behind the various ways of organizing FundamentallmageStructure entities into metric arrays
and band records, refer also to the description of the BandRecord and F. undamentallmageStructure entities.

Syntax

MetricArrayElement = CHOICE
{
pixel-structure 01 PixelStructure, -- No. 119
band-record [1] BandRecord, -- No. 115
metric-array [2] MetricArray -- No. 117
}

Constraints

The values of all- dimension-identifier components that are declared within the subentities of a
MetricArrayElement entity need to match the values of the dimension-identifiers which are declared within
the upper entifies of a FundamentallmageStructure entity.
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IIF syntax entity No. 119 PixelStructure
and

IIF syntax entity No. 120 ElementaryPixelStructure
Semantics

The PixelStructure entity stands for the description of the structure of a pixel. Two alternatives are
provided: in the elementary-pixel case, a pixel of elementary data type can be described, in the compound>
pixel case, a pixel that consists of multiple components can be described.

The ElementaryPixelStructure entity stands for the description of an elementary data)type that
haracterizes the structure of a pixel. According to the elementary data types which are defined-in ISO/IEC
2087-1, the following alternatives, associated with integer values, are provided: boolean, non-negative
nteger, signed integer, real, complex, and enumerated.

NOTE - No pixel values but only type information is expressed by the PixelStructure\entity and its subentities.

Byntax
PixelStructure ::= CHOICE
{
elementary-pixel-structure [0] ElementaryPixelStructure, -- No. 120
compound-pixel-structure [1] PixelBandRecord -- No. 121
}
ElementaryPixelStructure ::= INTEGER -- No. 702
{
boolean(1),
non-negative-integer(2),
signed-integer(3),
real (4),
complex (5),
enumerated(6)
}
Constraints

For the, ElementaryPixelStructure entity only values in the range of (1..6) and values which have been
intérnationally registered are permitted. Refer to 6.2.
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IIF syntax entity No. 121 PixelBandRecord

and

IIF syntax entity No. 122 PixelBandRecordComponent
___Semantics

The PixelBandRecord entity stands for the description of a pixel that consists of a record of bands, each” Of
which is identified by its component identifier. The number of bands is given by the numbertof-bands
component. The structure of each band is given by the record-components component.

NOTE - The PixelBandRecord entity equals the BandRecord entity, except for the data-placement componert.
This component is missing on the pixel structure level due to the fact that it makes no [sense to split up the
subcomponents of pixels into multiple ReferencedUnits.

The PixelBandRecordComponent entity stands for the description of a compenent of a compound pixd|,
described by the PixelBandRecord entity. The PixelBandRecordComponerit consists of the band-identifi¢r
component which may be used to refer to an attribute that describes the'nature of the band. Furthermore, fit
consists of the band-structure component which gives the structure of-this band of a compound pixel.

Syntax

PixelBandRecord ::= SEQUENCE
{
number-of-components [0] IMPLICIT INTEGER (1..MAX), -- No. 702
record-components [1] IMPLICIT SEQUENCE OF

PixelBandRecordComponent -- No. 12p

}

PixelBandRecordComponent ::= SEQUENCE
{
band-identifier [0] IMPLICIT Identifier, -- No. 10
component-structure [1] IMPLICIT ElementaryPixelStructure -- No. 12p
}

Constraints

The number of PixelBandRecordComponent entities contained in the sequence shall equal the value of the
number3of-components entity.

The-character strings of the band-identifier entities shall be different from each other in order to allow
unambiguous referral to record components.

The character strings of the band-identifier entities shall not contain the characters '"/" and "." because these
characters have a special meaning for the reference-label components within the ReferencedUnit entities.
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5.3.3 Entities for the description of the representation of pixel values

IIF syntax entity No. 201 ReferencedUnit

Semantics

- »

The ReferencedUnit entity stands for the description of a unit of pixel values that is marked with a label to
indicate to which image structure it belongs. The label is given by the reference-label component. The
pixel values are contained in the pixel-values component.

As stated in the description of the DataPlacement entity, the structure that describes an image\may be
r¢garded as a tree whose root is the ImageStructure entity. All other entities that further specify the
hbstructure (CompoundImageArray, CompoundlmageRecord, CompoundlmageList, CompoundlmageSet,
fetricArray, and BandRecord) form nodes within this tree. The ElementaryPixelStructirejentities form the
I¢aves of this tree.

Hor the referral mechanism applied within the reference-label components;.the following rules are
specified:
a) Any node in the tree can be identified by the names of all edges that [ead from the root to this node.

The names of the edges are determined by the image structure deScription. They vary depending on the
type of the nodes:

al)

a2)

a3)

a4)

For records (given by the CompoundImageRecord, BandRecord, and PixelBandRecord entities),
the names of the edges that lead from the record.deséription to one of its components are defined
as the names of the record components, given by the component-identifier and band-identifier
components.

For arrays (given by the CompoundImageArray and MetricArray entities), the names of the edges
that lead from the array description to one of its elements are defined as the multidimensional
indices. The index values for.every dimension are ordered according to the serialization
component that is part of the arrdy description. They are separated with "." characters.

For lists (given by the GenipoundlmageList entity), the names of the edges that lead from the list
description to one of-its list elements are defined by the sequential position of set members in the
data stream, assuming’that the first element in the sequence is designated to be number "1" and the
successor of the nth element is assigned to be the n+/th element.

For sets (given by the CompoundlmageSet entity), the names of the edges that lead from the set
description’to one of its set members are defined by the sequential position of set members in the
data stream, assuming that the first element in the sequence is designated to be number "1'" and the
suceessor of the nth element is assigned to be the n+/th element.

In order to create the value of a reference-label component, the names of all edges are concatenated,
inserting a /"' character in front of every edge name, beginning with a '/" character for the root.
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EXAMPLE - Given an image structure that consists of a two-dimensional array of tiles, each of which
consists of a record of 3 bands, called "red," "green," and "blue." Then the green band of the second
tile in the first row of tiles is identified with the reference label '/1.2/green". The entire tile is identified
with '/1.2" and the whole image is identified with "/".
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Syntax

ReferencedUnit ::= SEQUENCE
{
reference-label [0] IMPLICIT Identifier, -- No. 107
pixel-values [1] DataUnit -- No. 202
)

Constraints

For every node in an image structure tree that has a data-placement component which is marked with a "2’
(see DataPlacement entity), there shall exist one and only one ReferencedUnit entity thatContains all pixe
values that belong to this node and that contains a reference-label component that des¢ribés the path of thi
node.

The representation of the pixel values and the number of values that are containéd in the DataUnit entity
shall match the image structure description this ReferencedUnit refers to.
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IIF syntax entity No. 202 DataUnit

Semantics

The DataUnit entity can either be a single data field without further subdivision, given by the single-data-
unit component; a data field that is partitioned into a number of equal-sized portions, given by the

fubdivided-data-unit component; or a reterence to a KeferencedUnit entity which 1s stored remotely, given
by the external-data-unit component.

For the description of the partitioning concept refer to the SubdividedDataUnit entity. For the description
f the referral scheme to external data sets refer to the ExternalReference entity.

byntax

DataUnit ::= CHOICE
{
single-data-unit [0] SingleDataUnit, -- No. 204
subdivided-data-unit [1l] SubdividedDataUnit, -- No. 203
external-data-unit [2] ExternalReference -- No. 211
}

Constraints

Bee subentities.
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IIF syntax entity No. 203 SubdividedDataUnit

Semantics

The SubdividedDataUnit entity describes a data field that is partitioned into a number of equal-sized
portions, with the exception of the last portion which may be smaller in the case of a division with

remainder (no Tilling up with dummy values takes place).

It consists of the number-of-pixels component, an integer number that gives the number of elementary -pixgl
values that are contained in a partition. The partitions component contains the sequence of all partitions.

The SubdividedDataUnit entity provides a mechanism to assist access tools in handling large data se
This is comparable to the strip concept of some common file formats.

g

NOTES

1 This concept is based on the counting of pixels but not on the counting-of ‘bytes. The physical size of] a
partition depends on the pixel type and on the encoded representation which is.used to store the data.

2 Note also that this concept does not provide a geometrical partjtigning within a multidimensional space, ps
provided, for instance, by tiling mechanisms. Due to the fact that‘the subdivision takes place at the level of| a
sequential data stream, the set of pixel values that belong to a partition does not necessarily represent a rectangular
region of the n-dimensional pixel array. This has to be taken«intd account for the representation that is being usgd
for the pixel values.

EXAMPLE - Given a colour image, structured as.a2D array with 256 by 256 pixels. The pixels consist
of three elementary integers, one for each colour band. The pixel values for this (pixel-interleavedl)
image structure shall be partitioned into portions that represent for instance 8 lines of 256 RGB pixels.
Then the number-of-pixels component-needs to be set to 8 * 256 * 3 = 6144, because it counfs
elementary pixel values. The byte:Size of each partition depends on its encoded representatiof.
Different partitions may vary in size-due to image compression techniques.

Syntax

SubdividedDataUnit” : := SEQUENCE
{
number-of<pixels [0] IMPLICIT INTEGER (1..MAX), -- No. 7(2
partitiocns [1] IMPLICIT SEQUENCE OF SingleDataUnit -- No. 204
}

Constraints

When using a compression scheme to encode the partitions, care has to be taken that the size of tHe

partitions matches the size constraints defined for the selected nnmprnccinn scheme
P ted-compr }

T e
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IIF syntax entity No. 204 SingleDataUnit

Semantics

The SingleDataUnit entity contains a pixel field that is associated with a data structure description via the
ReferencedUnit entity. For the representation of the pixel field, one of the following alternatives shall be

dhosen:

q) Every pixel value is encoded as one of the elementary ASN.1 built-in types. This alternative is covered
by the builtin-encoded-data-unit component.

H) All pixel values that belong to the pixel field are encoded as a single entity in terms of ASN.1. The
field-internal encoding is then defined externally from the viewpoint of ASN.I1. Thig alternative is
covered by the externally-defined-data-unit component. The definition of the field-internal encoding is
defined externally as described within the semantics description of the ExternallyDefinedDataUnit
entity.

d) The pixel field is compressed with one of the compression methods avaitable for the IIF-DF. This
alternative is covered by the compressed-data-unit component.

d) A registered encoding scheme has been chosen that is not defined by¢this part of ISO/IEC 12087 but by
an internationally registered profile. This alternative is covereddy the registered-data-unit component.

NOTES

1 Alternative a) may produce considerable overhead in space and processing time. For example, the
representation of a field of 8-bit integer pixels as SEQUENCE OF INTEGER causes a tripling of space overhead
because every integer value is preceded by an 8-bit tag field and an 8-bit length field.

2 Alternative b) is only available for a limited set of pixel types (see the ExternallyDefinedDataUnit entity and
refer to ISO/IEC 12089).

Syntax

3ingleDataUnit- w= CHOICE
{
builtin-emcoded-data-unit [0] BuiltinEncodedDataUnit, -- No. 205
exterpally-defined-data-unit [1] ExternallyDefinedDataUnit,-- No. 208
compressed-data-unit [2] CompressedDataUnit, -- No. 209
registered-data-unit [3] RegisteredDataUnit -- No. 210
}

Constraints

The alternative chosen to represent a SingleDataUnit entity shall match the type definition with which the
SingleDataUnit entity is associated. For an exact definition, refer to the three BuiltinEncodedDataUnit,
ExternallyDefinedDataUnit, and CompressedDataUnit subentities.
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IIF syntax entity No. 205 BuiltinEncodedDataUnit

Semantics

The BuiltinEncodedDataUnit entity represents an entire contents field. In general, it is encoded as a
sequence of elementary ASN.1 built-in types, using the BuiltinValue entity. For a bitfield, a more efficient

attermative IS provided; i wiiich the wiiofe field is encoded as a single elementary ASN.1 entity.

Syntax

BuiltinEncodedDataUnit ::= CHOICE
{
sequence-of-boolean [0] BIT STRING, -- No. 703
sequence-of-others [1] SEQUENCE OF Builtinvalue -- No. 206
}

Constraints

The number of BuiltinValue entities contained in the BuiltinEncodedDataUnit entity shall match thd
number of array elements defined by the DimensionDescription entities of the corresponding image
structure.

See also BuiltinValue entity.
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ITF syntax entity No. 206
and

IIF syntax entity No. 207

Semantics

BuiltinValue

ComplexValue

j‘he BuiltinValue entity stands for the description of an elementary value (in most cases pixel values) that is
e

Is given by the ComplexValue entity.

$Syntax

Builtinvalue ::= CHOICE
{

boolean
non-negative-integer
signed-integer

real

complex

enumerated

}

ComplexValue ::= SEQUENCE
{

}

Constraints

fepresent a certain pixel data type.

(o]
[1]
[2]
[3]
[4]
[5]

real [0] IMPLICIT REAL,
imaginary [1] IMPLICIT-REAL

ElementaryPixelStructure

presented by using the elementary ASN.1 built-in BOOLEAN, INTEGER, REAL, and IA5 String types;

Complex values are encoded by using two REAL values, first the real part and then the imaginary part.This

IMPLICIT BOOLEAN, -- No. 701
IMPLICIT INTEGER% (0..MAX), -- No. 702
IMPLICIT INTEGER, -- No. 702
IMPLICIT REAL), -- No. 709
IMPLICIT Ce@mplexValue, -- No. 207
IMPLICIT\TA5String -- No. 722

-- No. 709

-- No. 709

The representation that has been chosen for the BuiltinValue entity shall match the pixel representation
pecified in the imagé-structure description. Table 1 shows which BuiltinValue entities may be used to

BuiltinValue component

boolean

boolean (or BIT STRING for the whole field)

ROR-Regative—integer
signed-integer

real

complex

enumerated

HON-HEgaHVE-integers
signed-integer

real

complex
enumerated

Table 1 - Representation of pixel data types.
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IIF syntax entity No. 208 ExternallyDefinedDataUnit

Semantics

The ExternallyDefinedDataUnit entity stands for the description of a field of pixel values that is encoded
according to an external encoding scheme. The scheme is described in ISO/IEC 12089.

NOTE - Neither a change nor an extension to the Basic Encoding Rules for ASN.1 (ISO/IEC 8825) to encodé-th
ExternallyDefinedDataUnit entity is provided within ISO/IEC 12089. Instead, the basic principle is to expiess 4n

+]

entire field of pixel values as a single OCTET STRING. Thus the substructure of this field (i.e., thepixel value})
is invisible at the ASN.1 level. ISO/IEC 12089 provides aligned and packed pixel representations.
Syntax
ExternallyDefinedDataUnit ::= PixelFieldEncoding -- No. 80
Constraints
The representation which has been chosen for an ExternallyDefinedDataUnit entity shall match the pixdl
representation defined in the image structure definition. Forthis'constraint, refer to ISO/IEC 12089.
The number of field elements contained in one ExternallyDefinedDataUnit entity shall conform to thf
image structure description to which the ReferencedUnit entity refers to, using the reference-labdl

component.

Because complex values are to be encoded by using the float or double field (interpreting the field afs
consisting of pairs of float/double values),(the number of field elements is twice as great as the number of
declared pixels.
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IIF syntax entity No. 209 CompressedDataUnit

Semantics

The CompressedDataUnit entity specifies a compressed data field. The field of pixel values is represented
by the data component. The description of the field elements is given by the data-representation

cpmponent. It implies a certain decompression method that needs to be applied to the data field during an
ifterpretation of the IIF-DF stream in order to extract the pixel data. This decompression method and the
encoded representation of the field elements are defined in the referenced documents. The named integer
vplues, defined for the data-representation component, have to be interpreted as follows:

- The values fax-#4(1) and fax-t6(2) indicate that the field of pixel values is represented atcording to
the Facsimile Standards, defined in CCITT Recommendations T.4 and T.6, respectively-

- The value jbig(3) indicates that the field of pixel values is represented( according to the
compressed data field specification, defined in ISO/IEC 11544 (JBIG).

- The value jpeg(4) indicates that the field of pixel values is represented according to the
compressed data field specification defined in ISO/IEC 10918 (JPEG)~The JPEG data stream may
contain multiple bands, called C; In this case the i-th band, within the JPEG data stream is
associated with the i-th component of the respective BandRecord.entity.

- The value mpegi(5) indicates that the field of pixel.values is represented according to the
compressed audio/video data field specification defined.in'ISO/IEC 11172 (MPEG-1).

Additional data representations are subject to registration,-as.defined in 6.2.

NOTES

1 It is possible to compress parts of a edmpound (e.g. a multi-band) image, while leaving other parts (e.g.,
bands) uncompressed. It is even possible.te compress individual partitions of a DataUnit entity, while leaving
others uncompressed. Multiple (different) compression methods can also be used within a single IIF-DF.

2 Because a compression seheme may have several degrees of freedom, all parameters that have been set to
compress a data stream have“to be transported together with the compressed data to allow unambiguous
decompression. In the ,ease~of the schemes named above, these data are contained within the syntax of the
compressed data stream}-(¢.g., the interchange format in the case of the JPEG Standard). Thus, there is no need to
describe these entities explicitly on the level of the IIF syntax. However, as described in clause 7, the functions of
the IIF Gateway thdt deal with data compression need to handle those parameters that specify the compression
method.

EXAMPLES

I A time series image can be compressed with JPEG by applying the compression method to each

time slice separately.

2 A monochrome image which is decomposed into image tiles can be compressed using the JPEG
lossless mode for some tiles and the lossy mode for the other tiles.

3 A greyscale image which is decomposed into one bi-level image for each bit of intensity accuracy
can be compressed using JBIG for each individual bi-level image plane.
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Syntax
CompressedbataUnit ::= SEQUENCE
{
data-representation [0] IMPLICIT INTEGER -- No. 702
{
Tax-td (1),
fax-té6(2),
jbig(3),
jpeg(4),
mpeg-1(5)
I
data [1] OCTET STRING -- No. 704
}
Constraints

For the data-representation entity, only values in the range of (I45) and values which have been
internationally registered are permitted. Refer to 6.2.

NOTE - The compressed data fields which are provided by the‘CompressedDataUnit entity are used to represer
fields of pixel values. The pixel values belong to an image whose structure is described by an ImageStructur
entity and its subentities. Every standard mentioned above‘has its own limitation concerning the image structur,
that may be represented by means of the standard..For example, the JPEG Standard describes an encode
representation of multiband images but does not describe any representation of time-variant images. Thus, a
image structure that describes a time-variant imageidoes not fit together with a single JPEG-encoded field of pixd
values. Note that this does not mean, time-variant images cannot be encoded using JPEG fields in any case. I
fact, it is possible to represent a time-variant image as 1D (time) array of 2D colour images, where every slice i
encoded as a separate JPEG field. The following list comprises constraints that can be stated for the compressex
data fields concerning image structure-limitations.

T

—

==

a) The (one- or two-dimensional) CCITT T.4 encodings are limited to image structures that consist of twof
dimensional arrays. The pixel data type shall be Boolean. The dimension that corresponds to the inner loop
over the indices is assymed to correspond to the horizontal axis. The index range for this dimension shall b
1728, 2048, or 2423.

Ay4

b) The two-dimensional CCITT T.6 encoding is limited to image structures that consist of two-dimensiondl
arrays. (Fhe pixel data type shall be Boolean. The dimension that corresponds to the inner loop over th
indices Jis assumed to correspond to the horizontal axis.

™

¢)( Ihe field of pixel values stored in a CompressedDataUnit entity represents a single facsimile page in terms of
the Group 3 and Group 4 facsimile services.

d) For the conversion of Group 3 facsimile messages to the IIF-DF, the CCITT T.30 parameter "resolution|'

ay—oc v O od C OuTa U APpPTU1o Ayl d OUu orire pLiort, O dUdC

determines the pixel aspect ratio.

e) The JBIG encoding is limited to image structures that consist of two-dimensional arrays. The pixel data type
shall be Boolean or non-negative integer (according to the generalization of the JBIG Standard which was
previously limited to binary images).

f)  The JPEG encoding is limited to the following image structure (also refered to as "JPEG source image data
structure"): The image structure may either be an array of records of elementary pixels or a record of arrays
of elementary pixels. The array dimensionality shall be 2 and the elementary pixel data type is defined to

55


https://standardsiso.com/api/?name=9a21d62f3f0209a4d441aa8765cb7d32

ISO/IEC 12087-3:1995(E)

g)

have either 8 or 12 bits for the lossy compression modes or 2 to 16 bits for the lossless compression modes.
Record components need to have identical pixel precisions. Note that the lossy mode of JPEG is designed for
the compression of continuous tone images only.

The MPEG-1 encoding is limited to the following image structure: The array dimensionality shall be 3, where
the dimension that corresponds to the outer loop over the indices is assumed to be the time axis. The pixel
data type shall be a record of a two by two array of 8-bit luminance (Y) values and two elementary 8-bit

chrominance (Cr and Cb) values. The luminance array shall have less or equal 768 * 576 pixels. The time

axis shall be mapped to a metric measurement unit attribute which tells that the offset is less or equal to 1/30
seconds.
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ITF syntax entity No. 210 RegisteredDataUnit

Semantics

The RegisteredDataUnit entity contains a field of pixel values which are encoded according to a registered
encoding scheme.

The registration-id component allows for the identification of the encoding method. The re
procedure is described in 6.2.

The pixel-values component contains all pixel values. From the ASN.1 perspective, they can bé representdd
by any syntax entity.

TIXS AR

EXAMPLE - The RegisteredDataUnit could be used for the registration of advanced compressign
schemes which result from a combination or an enhancement of existing compression standards.

Syntax

RegisteredDataUnit ::= SEQUENCE

{
registration-id [0] IMPLICIT INTEGER, -- No. 722
pixel-values [1] ANY DEFINED BY registration-id

}

Constraints

For the registration-id component, only*these values are permitted for which an international registratio
exists. Refer to 6.2.

=

The alternative chosen, to represent'a SingleDataUnit entity, shall match the type definition with which tHe
SingleDataUnit entity is assogiated.
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IIF syntax entity No. 211 ExternalReference
and

IIF syntax entity No. 212 ExternalAddress
Sprmamtics

The ExternalReference entity supports a referral mechanism to an externally stored data set withinca

=2

pterogeneous and distributed computing environment.

NOTE - Within ISO/IEC 12087, this mechanism is exclusively used to refer to a field of pixel values)that is not
present within the current data stream.

-

he object-address entity is used to describe the address of the external object. Both lecal‘environments
(4.g., file names in a UNIX file system) and heterogeneous, distributed environments (€.g., addresses of
opjects that may be obtained via ftp) are supported.

The object-format component allows for a description of the format of the externally stored data set. This is
dpne by a unique identifier of the grammar. If this component is absent, the.external data portion shall be
terpreted as a ReferencedUnit entity, according to the IIF-DF syntax.

e object-internal-id component is an optional component which may'be used to identify a specific object
within the object specified by the object-address component(e.g., by giving a byte offset that points
m the top of the file to the beginning of the valid data). A concCrete interpretation of this component may
specified within an application profile. Application profiles’are subject to registration, as defined in 6.2.

e ExternalAddress entity provides two alternatives-for the representation of an external object address.
e structured-address component provides a unigii¢“location and name of the external object, according
ISO/IEC 10031, Distributed Office Application,Model (DOAM), Part 2: Distinguished Object Reference

(DOR). The cleartext-address component,may be used for an informal representation. A concrete

igterpretation of this component may be spécified within an application profile. Application profiles are

shbject to registration, as defined in 6.2:

Syntax

HxternalReference) : := SEQUENCE
{
object-address [0] ExternalAddress, -- No. 212
object-format [1] IMPLICIT OBJECT IDENTIFIER OPTIONAL,-- No. 706
objectsinternal-id [2] IMPLICIT CharacterString OPTIONAL -- No. 006
]

Externalhddress——+=CHOICE
{
structured-address [0] DOR, -- No. 802
cleartext-address [1] IMPLICIT CharacterString -- No. 006
}

Constraints

None.
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5.3.4 Entities for the description of image-related data

IIF syntax entity No. 301 ImageRelatedData

Semantics

The ImageRelatedData entity stands for the description of image-related data, as defined in ISOAEQ
12087-1. The following types of image-related data are provided: match point, look-up table, histogram
region of interest, neighbourhood, and feature list.

The identifier component is used to associate the image-related data with those parts of an, image structur
which have the same identifier.

The usage component allows for a verbal description of the way the image-related data type is used.

The types of image-related data named above are given by the histogram, look:up-table, region-of-interesf
neighbourhood-array, static array, feature-list, value-bounds-collection, maw'ix, pixel-record, and tupl
components.

X

Syntax

ImageRelatedData ::= SEQUENCE
{
identifier [0] IMPBICIT Identifier, -- No. 107
usage [1] ANY’ OPTIONAL,

data-type CHOICE
{

histogram 2] Histogram, -- No. 30}
look-up-table [3] LookUpTable, -- No. 304
region-of-interest [4] RegionOfInterest, -- No. 301
neighbourhood-array [5] NeighbourhoodArray, -- No. 311
static-array [6] StaticArray, -- No. 314
feature-list [7] Featurelist, -- No. 31
value-bounds=c¢ollection [8] ValueBoundsCollection, -- No. 317
matrix [9] TransformationMatrix, -- No. 31
pixel-record [10] PixelRecord, -- No. 319%
tuplé [11] Tuple -- No. 321
}
}
Constraints
None.
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ITF syntax entity No. 302 Histogram
and

IIF syntax entity No. 303 PartitionClass
Semantics

[he Histogram entity stands for a histogram, as defined in ISO/IEC 12087-1 and used in ISO/IEC 12087-2;

he number of partition classes is given by the number-of-classes component. A description of the partition
lasses' format is given by the entity class-description. In general, this is the data type definition of the
pixels to be classified. Then, all partition classes and counts are given by the classescand-counts
omponent.

NOTE - This entity allows one to describe partition classes that are associated with images ‘which have compound
pixels (e.g., records of elementary data types).

Che PartitionClass entity stands for the description of a partition class and the cotresponding count.

The partition class is given by two sequences of elementary data values. One is called the lower-boundary
aind the other is called the upper-boundary. Both sequences together férm an interval in an n-dimensional
parameter space given by the pixel data type. All values v within the-interval

lower-boundary <= v < upper-boundary

belong to the partition class except for the upper-most partition class where the value of the upper-
boundary is included in the interval.

Syntax

Histogram ::= SEQUENCE
{
number-of-classes [O].IMPLICIT INTEGER (1..MAX), -- No. 702
class-description 2] BasicDhataType, -- No. 602
classes-and-counts ~[2] IMPLICIT SEQUENCE OF PartitionClass -- No. 303
}

PartitionClasis”::= SEQUENCE
{
lower-beundary [0] IMPLICIT SEQUENCE OF BuiltinValue, -- No. 206
uppersboundary [1] IMPLICIT SEQUENCE OF BuiltinValue, -- No. 206
count [2] IMPLICIT INTEGER (0..MAX) -- No. 702
1

Constraints

The value of the number-of-classes component shall equal the number of PartitionClass entities within the
classes-and-counts component.

The class-description component shall match the pixel data type defined for the
FundamentallmageStructure entity, with which the histogram is associated.

The number of BuiltinValue entities within the lower-boundary sequence shall equal the number of
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elementary data types of which a compound (pixel) data type (defined by the class-description component)
is constructed. The same condition holds for the number of BuiltinValue entities within the upper-boundary
component.

The value of the upper-boundary component shall not be smaller than the value of the lower-boundary
component.

X AMADL I

EXAMPEE="Ttetamrmmagestructurecomnsist of amarray of pixets thatare Tecords of three TmegeTp.
Then, a histogram associated with this pixel array (via the image-related data entity) has to have a-¢la\
description identical to the pixel data type. All partition classes contain three integer valugsZas th
lower boundary and three integer values as the upper boundary.

o »
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IIF syntax entity No. 304 LookUpTable
Semantics

The LookUpTable entity stands for the description of a look-up table, as defined in ISO/IEC 12087-1 and
used in ISO/IEC 12087-2.

The number-of-input-dimensions, input-data-types, number-of-output-dimensions, and outpur-data-types

o

pbmponents describe the look-up table's format.

he number-of-input-dimensions component describes the number of independent elementary input values
hich are used to index the table. The input-data-types component describes the data type of theseinput
hlues as a whole. The number-of-output-dimensions component describes the number of indeépeéndent
ementary output values. The output-data-types component describes the data type of these autput values
5 a whole. The number-of-entries component gives the total number of look-up table entries. All input and
htput values are given by a sequence of BuiltinValue entities, as defined in 5.3.3.

oth input-data-types and output-data-types are represented by the BasicDataTypeéntity which may be
ther a compound data type or an elementary data type. Input and output vectors may be specified by
ecords, represented by the BasicRecord entity. Thus, every component“deClaration encompasses a
bmponent identifier. These identifiers are used to bound colour space declarations to look-up tables.

O 4 o M O S 0O < <

~

he input-data-types component may contain real and complex as elefnentary data types. In these cases, an
nterpolation method needs to be declared. The interpolation-method component may be used for a textual
escription. If it is absent, a linear interpolation function is assumed for integer and real data types; for
bmplex data types, the interpolation method is application-dependent.

C o=

NOTE - Because the input data type may also be a compound data type (e.g., a record), the look-up table provides
a general mapping of input vectors to output vectors.

o]

oth input-values and output-values components,form sequences of elementary values. Depending on the
pput and output dimensionality, a table index and a table entry may consist of multiple elementary values.
he ith index (represented by one or anor€ elementary values) within the input-values component is
emantically bound to the ith entry (fepresented by one or more elementary values) within the output-
1lues component.

—

< @

EXAMPLES

1 Let us assume,‘the output values of a look-up table are to be interpreted as YIQ colour values. This
fact may be expreSsed by the IIF-DF syntax using the following identifier settings:

ImageStructure: band-identifiers within BandRecord: "table1-a"
"table1-b"

"tablel-c"

LookUpTable: input-data-types: component-identifiers within BasicRecord: "table1-a"
*fableT-b"

"tablel-c"

output-data-types: component-identifiers within BasicRecord: "y

Hill

||ql|

YIQColourSpace: y-band-identifier: ny
i-band-identifier: it

q-band—identiﬁer: nqn
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2 Letus assume, the input values are to be interpreted according to an RGB colour system ("'r", "g",
"b") where the "r", "g", and "b" bands take integer values in the range of (0..2), (0..4), and (0..1),
respectively. The look-up table shown below maps the 24 possible RGB value triples onto YIQ colour

values:

ImageStructure: band-identifiers within BandRecord: r
o
ey

LookUpTable: number-of-input-dimensions 3

input-data-types

number-of-output-dimensions 3

output-data-types

number-of-entries

input-values

output-values
YIQColourSpace: y-band-identifier:

i-band-identifier:
q-band-identifier:

BasicRecord (3, (''r'", non-negative integer),
("g", nonsnegative integer),
("'b", nohinegative integer)

BasicRecord (3, ('"'Y", real)},
("i", real)

(nqu’ real)

24

((0,0,0), (0,0,1), ..., (2,3,1)

((.0,.0,.0), (.10,.20,.04), ..., (1.0,.0,.0)

q
Syntax
LookUpTable ::= SEQUENCE
{
number-of-dnput-dimensions [0] IMPLICIT INTEGER (1..MAX), -- No. 702
input-data~types [1] BasicDhataType, -- No. 602
numbersof-output-dimensions [2] IMPLICIT INTEGER (1..MAX), -- No. 70
output-data-types [3] BasicDhataType, -- No. 60
number-of-entries [4] IMPLICIT INTEGER (1..MAX), -- No. 70p
IMiterpolation-method [5] IMPLICIT CharacterString
OPTIONAL, -- No. 72
input-values [6] IMPLICIT SEQUENCE OF
Builtinvalue, -- No. 206
output-values [7] IMPLICIT SEQUENCE OF
Builtinvalue -- No. 206
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Constraints

The value of the number-of-input-dimensions component shall equal the number of elementary data types
which are declared by the input-data-types component.

The value of the number-of-output-dimensions component shall equal the number of elementary data types
which are declared by the output-data-types component.

et n be the value of the number-of-entries component, d;, the value of the number-of-input-dimensions
component, and d,,, the value of the number-of-output-dimensions component. Then the numbercof:
BuiltinValue entities contained in the input-values component shall equal n * d;, and the numbersof
BuiltinValue entities contained in the output-values component shall equal n * d,,,.

The data types of the BuiltinValue entities contained in the input-values sequence shall matchthe’data type
specification in the input-data-types component.

The data types of the BuiltinValue entities, contained in the output-values component, 'shall match the data
ype specification in the output-data-types component.
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IIF syntax entity No. 305 RegionOfInterest

Semantics

The RegionOfinterest entity stands for the description of a region of interest (ROI), as defined in ISO/IEC

12087-1 and used in ISO/IEC 12087-2. Five alternatives are provided for the representation of an ROI: a
Boolean array, an ellipse, an n-dimensional interval, a polygon, and a set of coordinates.
a) The array component allows to represent the ROI by an array of Boolean values. This is thé-mdst
general representation of an ROI because no constraints exist regarding its shape.
b) The ellipse component allows representation of the ROI by the geometrical shape 6fian ellipse.
¢) The rectangular component allows representation of the ROI by an n-dimensienal interval. This
representation can be used to express rectangular regions.
d) The polygon component allows representation of the ROI by a sequenéé of coordinates that forn] a
closed polygon. The region of interest is the inside of the polygon jficluding its boundaries.
e) The set-of-coordinates component allows representation of the ROI by naming all coordinates tHat
belong to the ROL. This representation is isomorphic to the Boolean array representation.
The polarity-reversed component may be used to define reversed polarity of the region of interest. |If
polarity-reversed is 'true', then the real ROI is the complementary set of the ROI actually described.
The index-manipulation component may be used in combination with the ROl types ellipse, rectanguldr,
and polygon for the assignment of array dimensions ag&pecified in ISO/IEC 12087-2.
NOTE - The array and set-of-coordinates compOnents provide an explicit description of the ROI whereas the
other components provide generic descriptions.
Syntax
RegionOfInterest ::= .SEQUENCE
{
roi-type CHOICE
{
array [0] BooleanArray, -- No. 306
ellipse [1] Ellipse, -- No. 307
réctangular [2] IntervalND, -- No. 308
polygon [3] SetOfCoordinates, -- No. 311
set-of-coordinates [4] SetOfCoordinates -- No. 311
Iy
polarity-reversed [5] IMPLICIT BOOLEAN DEFAULT FALSE, -- No. 7(Q1
index-manipulation [6] IMPLICIT SEQUENCE OF
Identifier OPTIONAL -- No. 107
}
Constraints

The index-manipulation component may be used only in combination with the ROI types ellipse,
rectangular, and polygon. The number of Identifier entities contained in the index-manipulation component

shall equal the dimensionality of the ROI.
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IIF syntax entity No. 306 BooleanArray

Semantics

The BooleanArray entity stands for the description of a region-of-interest, represented as an array of
Boolean values.

The dimensionality of the array (including the index ranges and identifiers for every dimension) is given by
the dimensionality component.

The sequential order of Boolean values within the boolean-values component is defined within) the
rialization component.

©

The data of the bit array are given by the boolean-values component. The order of the dimension-
dpscription entities defines the order of the bits within the pixel data.

Siyntax

HooleanArray ::= SEQUENCE
{
dimensionality (0] IMPLICIT Dimensionalityy -- No. 105
serialization [1] IMPLICIT Serializatieny -- No. 108
boolean-values [2] IMPLICIT BIT STRING -- No. 703
}

(Jonstraints

The number of Boolean values contained in the€ boolean-values component shall match the array's index

—

inge defined by the dimensionality component.
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IIF syntax entity No. 307 Ellipse

Semantics

The Ellipse entity stands for the description of an elliptical region of interest object.

Tl R e Lo 4 MY ol +lo 1. - h B9V sl - AN [a'a] .
LTHC 7TOEWHITIC IS IONALL y CUTHPUIIVIIU SPULITIVS LIV UV all UllllCllblUllalll_y Ul aIc nglU“ Ul HITCICOL. 1TIC 701
size component is used to identify an interval in the n-dimensional index space which establishes the extén
of the ROI with respect to the origin of the ellipse.

The ellipse-center component gives the n-dimensional center point. The ellipse-axis-length ‘componen
gives an n-dimensional vector of ellipse axes which are aligned by the coordinate system.

The ellipse-dimensionality component specifies the number of elliptical dimension$ |of the region of
interest object. The elliptical-dimensions component is used to name the identifiers of the elliptica
dimensions. In all non-elliptical dimensions, the region of interest object .i§-/limited by the roi-sizg
component.

Syntax

Ellipse ::= SEQUENCE
{
roi-dimensionality [0] IMPLICIT INTEGER, -- No. 7013
roi-size [1] IMPLICITIntervalND, -- No. 309
ellipse-center [2] IMPLICIT CoordinateND, -- No. 31
ellipse-axis-length [3] IMPLICIT CoordinateND, -- No. 31
ellipse-dimensionality [4] IMPLICIT INTEGER (2..MAX), -- No. 701
elliptical-dimensions [5]«(IMPLICIT SEQUENCE OF Identifier -- No. 107
}

Constraints

The value of the roi-dimensjonality shall match the dimensionality of the roi-size, center, and axis-lengtf
components.

The value of thé~ellipse-dimensionality component shall be less or equal to the value of the roif
dimensionality eOmponent.

The number of Identifier entities contained in the elliptical-dimensions component shall equal the value of
the ellipsé-dimensionality component.
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IIF syntax entity No. 308 IntervalND
and

IIF syntax entity No. 309 IntervallD
Semantics

[he IntervalND entity stands for the description of a region-of-interest, based on an n-dimensional interval:
[he intervals are defined upon the arrays' index ranges, but not upon geometric positions.

[he dimensionality is given by the number-of-dimensions component, and the interval is defined’by a
bequence of one-dimensional intervals, given by the intervals component.

The IntervallD entity consists of two integer values. The first describes the lower boundary, the second
escribes the upper boundary.

NOTE - The term "dimensionality of the IntervalND entity" is used in subsequent entities? It always refers to the
value of the number-of-dimensions component.

Syntax

IntervalND ::= SEQUENCE
{
number-of-dimensions [0] IMPLICIT INPTEGER (1..MAX), -- No. 702
intervals [1] IMPLICIT“SEQUENCE OF IntervallD -- No. 309
}

IntervallD ::= SEQUENCE
{
lower-boundary [0] IMPLICIT INTEGER (0..MAX), -- No. 702
upper-boundary [1 IMPLICIT INTEGER (0..MAX) -- No. 702
}

Constraints

For the IntervalND7entity, the number of IntervallD entities contained in the intervals component shall
equal the value“of\the number-of-dimensions component.
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IIF syntax entity No. 310 CoordinateND

Semantics

The CoordinateND entity stands for the description of an n-dimensional index vector. The dimensionality
is given by the number-of-dimensions entity. The index values may be of type real or integer.

I\‘TO’T‘E imonginnality ~F

Th rm 14 o O anrdiato N amdieo! o oo
i - 1ne term Gimeénsionaiity o1 &

ordinateND entity" is used in subsequent entities. It aiways refers o

tha
uic
the value of the number-of-dimensions entity.

Syntax
CoordinateND ::= SEQUENCE
{
number-of-dimensions [0] IMPLICIT INTEGER (1..MAXY, -- No. 702
vector-type CHOICE
{
integer-vector (1] IMPLICIT SEQUENCE~OF INTEGER, -- No. 702
real-vector [2] IMPLICIT SEQUENCE OF REAL -- No. 709
}
}
Constraints

For the CoordinateND entity, the number of integer or real values contained in the sequence shall equal th
value of the number-of-dimensions component:

o
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ITF syntax entity No. 311 SetOfCoordinates

Semantics

The SetOfCoordinates entity stands for the description of a region-of-interest, represented as a set of pixel
coordinates. The cardinality of the set is given by the number-of-coordinates component. The whole set of

doordinates is given by the pixel-coordinates component.

Yyntax

dJetOfCoordinates ::= SEQUENCE

{
number-of-coordinates [0] IMPLICIT INTEGER (0..MAX), -- No. 702
pixel-coordinates [1] IMPLICIT SEQUENCE OF Coordina%eND -- No. 310
}

(onstraints

Hor a set-of-coordinates-roi, the number of CoordinateND entiti€s contained in the pixel-coordinates
sequence shall equal the value of the number-of-pixel-coords component.

The dimensionality of all CoordinateND entities shall equal’the dimensionality of the image structure to
which the region of interest is attached.
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ISO/TEC 12087-3:1995(E)

IIF syntax entity No. 313 IndexND

Semantics

The IndexND entity stands for the description of an n-dimensional index vector. The dimensionality is
given by the number-of-dimensions entity. The index values are integers.

NOTE - The term "dimensionality of the IndexND entity" is used in subsequent entities. It always refers to the
value of the number-of-dimensions entity.

Byntax

[ndexND ::= SEQUENCE

{

number-of-dimensions [0] IMPLICIT INTEGER (1..MAX), -- No. 702
index-vector [1] IMPLICIT SEQUENCE OF INTEGER -- No. 702
}

Constraints

Hor the IndexND entity, the number of integer values contained inthe sequence shall equal the value of the
number-of-dimensions component.
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IIF syntax entity No. 314 StaticArray

Semantics

The StaticArray entity stands for the description of a static array, as defined in ISO/IEC 12087-1 and used
in ISO/IEC 12087-2.

The dimensionality of the array (including the index ranges and identifiers for every dimension) is givenh
the dimensionality component. The sequential order of values within the array-elements component
defined within the serialization component. The data of the neighbourhood array are given by, thé arra
elements component.

» <

The semantic-label component allows for the selection of one of the following predefitied Tabels: generif
power-spectrum, transfer-function, and windowing-function. Additional definifien§ are subject {o
registration as defined in 6.2.

Syntax
StaticArray ::= SEQUENCE
{
dimensionality [0] IMPLICIT Dimensionality, -- No. 10pS
serialization (1] IMPLICIT Serialization, -- No. 108
element-structure [2] IMPLICIT ElementaryPixelStructure, -- No. 120
array-elements [3] BuiltinEncdodedDataUnit, -- No. 205
semantic-label [4] IMPLICIT\ INTEGER -- No. 702
{
generic(1l),
power-spectrum(2),
transfer-function(3),
windowing-function(4)
}
}
Constraints

For the semattic-label component only values in the range of (1..4) and values which have been
internationally registered are permitted. Refer to 6.2.
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IIF syntax entity No. 315 FeatureList
and
IIF syntax entity No. 316 CoordinateAndFeature

emantics

he FeatureList entity stands for the description of a feature list, as defined in ISO/IEC 12087-1.

ith the associated features, is given by the coordinates-and-features component.

he CoordinateAndFeature entity stands for the description of an n-tuple coordinate, given by the

S
T
The size of the list is given by the number-of-coordinates component, and the list of coordinates, together
W
T
cpordinate component, and of the associated feature, given by the feature component.

Syntax

FleatureList ::= SEQUENCE
{
number-of-coordinates [0] IMPLICIT INTEGER (1..MAX), -- No. 702
coordinates-and-features [1] IMPLICIT SEQUENCE OF

CoordinateAndFeature -- No. 316

}

doordinateAndFeature ::= SEQUENCE
{
coordinate [0] IMPLICIT £6ordinateND, -- No. 310
feature [1] ANY
}

(onstraints

=

lhe number of CoordinateAndFeature entities contained in the coordinates-and-features component shall
qual the value ofthe number-of-coordinates component.

[¢]

The dimensionality of all CoordinateND entities contained in the CoordinateAndFeature entity shall equal
the dimensionality of the image structure to which the region of interest is attached.
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IIF syntax entity No. 317 ValueBoundsCollection

Semantics

The ValueBoundsCollection entity stands for the description of a value bounds collection, as defined in
ISO/IEC 12087-1 and used in ISO/IEC 12087-2.

The pixel-data-type component is used to describe the pixel data type of the image to which the yalud
bounds collection is attached.

The lower-boundary and upper-boundary components give the value bounds collection's value range. EacH
boundary may form either a single value or multiple values, depending on the above-mentioned pixel datd

type.

EXAMPLE - For an image whose pixels consist of a « and a v band, a value bounds collection may bg
specified which contains the coordinates of all pixels whose values lie within-the interval [lower,, .
upper,] for the u component and [lower, .. upper,] for the v band. Theréfore, the lower-boundary)
component shall be set to (lower,,, lower,) and the upper-boundary cofaponent shall be set to (upper,,
upper.,)

The number-of-coordinates component gives the number of n-dimefisional coordinates which are contained
in the coordinate-list component.

Syntax

ValueBoundsCollection ::= SEQUENCE
{
pixel-data-type [0] BasieDataType, -- No. 602
lower-boundary [1] IMPLICIT SEQUENCE OF Builtinvalue, -- No. 204
upper-boundary [2]- IMPLICIT SEQUENCE OF Builtinvalue, -- No. 204
number-of-coordinates ([3Y IMPLICIT INTEGER (0..MAX), -- No. 703
coordinate-list [4] IMPLICIT SEQUENCE OF IndexND -- No. 313
1

Constraints

The number of dndexND entities contained in the coordinate-list component shall equal the value of the
number-of-cderdinates component.

The dimensionality of all IndexND entities contained in the coordinate-list component shall equal the
dimersienality of the image structure to which the value bounds collection is attached.

Fhe structure of the pixel-data-type component shall equal the structure of the pixel data type of the image
to which the value bounds collection is attached.

The number of elementary values contained in the lower-boundary and upper-boundary components shall
equal the dimensionality of the pixel data type which is given by the pixel-data-type component.
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IIF syntax entity No. 318 TransformationMatrix

Semantics

The TransformationMatrix entity stands for the description of a transformation matrix, as defined in
ISO/IEC 12087-1 and used in ISO/IEC 12087-2.

The square matrix is given in homogeneous coordinates as illustrated in the example below.

EXAMPLE - A transformation of a point (x, y) in a two-dimensional coordinate system may, be
specified by a 3 x 3 matrix as follows:

x' a b c¢ X
HEBHEA
w' g h i w

whereby w = I and the transformed coordinates (x', y', w') are obtained as follows:

x' = ax+by+cw
y = dx+ey+jfw
w' = gx+ hy+iw.

The output vector is normalized as follows:

" 1

X

x'Iw
y 1

y'iw"

"

The size of the matrix is given by the size component (see constraint below) and all matrix elements are
given by the matrix-elements component. The-elements are either integer or real values. The sequential
organization of the matrix elements is such that'the column index is the fastest-moving index.

Syntax
TransformationMatrix\_;:= SEQUENCE
{
matrix-size [0] IMPLICIT INTEGER, -- No. 702
matrix-elements CHOICE
{
integers [1] IMPLICIT SEQUENCE OF INTEGER, -- No. 702
reals [2] IMPLICIT SEQUENCE OF REAL -- No. 709
1
}
Constraints

If the TransformationMatrix is attached to an n-dimensional coordinate system, the value of the matrix-size
component shall equal n+/ and the number of real values contained in the matrix-elements component
shall be (n+1)2.
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IIF syntax entity No. 321 Tuple

Semantics

The Tuple entity stands for the description of a collection of values of the same elementary data type, as
defined in ISO/IEC 12087-1 and used in ISO/IEC 12087-2 for IPI-PIKS functional element parameters.

Tihe number of tuple components is given by the number-of-elements component. The list of components is
glven by the record-elements component.

Syntax

Tuple ::= SEQUENCE

{

number-of-elements [0] IMPLICIT INTEGER (1l..MAX), -- No. 702
element-structure [1] IMPLICIT ElementaryPixelStructure, -- No. 120
values [2] IMPLICIT SEQUENCE OF BuiltinValue -- No. 206

]

~

onstraints

-

he number of BuiltinValue entities contained in the sequericeJshall equal the value of the number-of-
bmponents entity.

)

The data types of the BuiltinValue entities contained.in the values sequence shall match the data type
specification in the element-structure component.
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5.3.5 Entities for the description of attributes

IIF syntax entity No. 401 ImageAttribute

Semantics

The ImageAttribute entity stands for the description of any of the image-related attributes defined irl

ISO/IEC 12087-1. For the rationale behind these attribute classes, refer to ISO/IEC 12087-1.

Syntax

ImageAttribute ::= CHOICE
{
metric [0] MetricDescription, -- No. 401
channel [1] ChannelCharacteristics, -- No. 40
colour [2] ColourRepresentation, -- No. 41
control [3] PIKSControl, -- No. 434
freeform [4] ANY
}

Constraints

None.

NOTE - Attributes may be attached not only.t0 FundamentallmageStructure entities but also to higher-leve]
structures. Thus, a single attribute may be declared for multiple images (e.g., by defining a record of images andl
attaching the attribute to the record). For this reason, the expression ".. shall match all
FundamentallmageStructure entities ¢he attribute is declared for" is used within the list of constraints defined fof
the sub-entities of the ImageAtribute'entity.
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IIF syntax entity No. 402 MetricDescription

Semantics

The MetricDescription entity stands for the description of all metric attributes of an image, as defined in
ISO/IEC 12087-1.

NOTE - The MetricDescription entity comprises information which belongs to the ''representation attribute" class,
defined in ISO/IEC 12087-1.

Che coordinate-system component stands for the description of a reference coordinate system.. The
upported systems are Cartesian and angular. The orientation of the coordinate systems, with respeCt to an
pbserver, is defined in ISO/IEC 12087-1. The following alternatives are predefined: one=dimensional
bartesian, two-dimensional cartesian, three-dimensional cartesian, four-dimensional jcartesian, five-
limensional cartesian, other cartesian, two-dimensional polar, three-dimensionalcylindrical, three-
Himensional spherical, and other angular. Additional definitions are subject to registfation (see 6.2).

The dimension-mappings component allows expression of a relation between theé.indices of the dimensions
hnd the coordinate system. The metric-transform component allows for the“specification of a metric
ransformation of image data related to the coordinate system. If this component is absent, it is assumed
hat no transformation is applied to the image data. The domain component allows one to specify whether
he image data are in the spatial or in the transform domain. If thig'gomponent is absent, it is assumed that
he image data are represented in the original space domain.

Syntax
MetricDescription ::= SEQUENCE
{
coordinate-system [0] IMPLICIT INTEGER { -- No. 702

cartesian-1d(1),
cartesian-2d(2),
cartesian-3d(3),
cartesian-4d4d(4),
cartesian-5d(5),
cartesian-other(6),
polar-2d4d(7),
cylindrical-3d(8),
spherical-3d(9),
angular-other(10)

1,
dimension-mappings [1] IMPLICIT SEQUENCE OF

DimensionMapping, -- No. 403
metric-transform [2] MetricTransformation OPTIONAL, -- No. 406
domain [3] IMPLICIT Domain OPTIONAL -- No. 407
}
Constraints

The coordinate system shall match the dimensionality of the FundamentallmageStructure entities for
which it is declared. This matching depends on the meaning of the dimensions and coordinate axis defined
within the DimensionMapping entity. Only values in the range of (1..10) and values which have been
internationally registered are allowed for the coordinate-system component. Refer to 6.2.
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ISO/IEC 12087-3:1995(E)
1IF syntax entity No. 403 DimensionMapping

The uzmenszomwappmg enmy describes the reiation between the coordinate system and the dimensions of
the F' undameniallmageSiruciure entities for which it is deciared.

using three uzmenszonMapmng entmes each or which reters né.of the identifiers "hor," "

",

'time" and relates them to a coordinate axis, e.g., the first, second, and third axis, respectively.

The origin component defines the position of the center of {fieMower boundary index on the coordinate
axis. The single-delta component gives the distance between. iwo index values in terms of the coordinate
axis. Using the origin and single-delta components, a lin€artransform can be expressed to give the relatiop
between the indices of the dimension and the physicalanéasurement of the coordinate system

The multiple-deltas component allows for a desetiption of irregular gridding. It provides a sequence df
delta values.
The precision component specifies the nuniber of decimal places that shall be regarded as significant. It
may be used to describe how accurate the index grid is placed (e.g., sampled) along the coordinate axis
Note that image structures may cénsist of muitipie hierarchies of arrays (e.g., for tiled images). In this casq,
the single-delta component giyes.the distance between two index values of the lowest level array.
EXAMPLE - Given 4 tiled image that is structured as a 2D array of 2D tiles. In order to calculate thp
size of the image, one' first has to calculate the size of a tile (depending on the delta component and the
index range of the tile). The result determines the element size for the upper level array. Hence, {t
needs to bg-Intiplied with the number of tiles which is determined by the index range of the uppdr
level array:
T'he pixel=aspect ratio can be essed as an __‘tLple of delta components, depending on the dimensionality
of the\array. If physical measurement units are provided, a probable difference among the measurement
unit$\also has to be taken into account. The "1mage aspect ratio" can be derived from the pixel-aspect ratip
and the index range information provided by the DimensionDescription entity.

Qo
—
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Syntax
DimensionMapping ::= SEQUENCE
{
dimension-identifier [0] IMPLICIT Identifier, -- No. 107
coordinate-axis [1] IMPLICIT INTEGER (1..MAX), -- No. 702
physical-measurement [2] IMPLICIT MeasurementUnit OPTIONAL,-- No. 404
origin [3] IMPLICIT REAL DEFAULT {0, 10, 0}, -- No. 709
delta-type CHOICE
{
single-delta [4] IMPLICIT REAL, -- No,. 709
multiple-deltas [5] IMPLICIT DeltaVector S Wo. 405
b
precision [6] IMPLICIT INTEGER OPTIONAL -- No. 702
}
(onstraints

The value of the dimension-identifier component shall match one &f the identifiers declared by the
DimensionDescription components of the FundamentallmageStructure.entities the attribute is declared for.

Rlefer also to the DeltaVector entity.
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IIF syntax entity No. 404 MeasurementUnit

Semantics

The MeasurementUnit entity stands for the description of the physical measurement associated with a
coordinate axis of the coordinate system. It consists of the measurement, basis, and description
components.

The measurement component provides the following predefined measurements: meter, second, degree
hertz, and application-specific. Additional definitions are subject to registration as defined in 6.2

NOTE - Only metric measurements (according to the international physical SI system) are*allowed withir
ISO/IEC standards. Thus, "inches," for example, are not explicitly provided by the MegsirémentUnit entity|
Inches, feet, etc., are rendered as application-specific units of measurement. FOr application-specifi
measurements, a verbal definition can be given using the verbal-description component(

The basis component expresses a shift in the order of magnitude. Let i be the valu€ of the basis component
Then, the shift is defined to be 10:.

EXAMPLE - Millimeters are expressed by setting the basis to -3 and.the measurement to "meter."

NOTE - Associating a dimension of an image structure to "time? as’ physical measurement provides a way t
express synchronicity between parts of an image structure.

Syntax
MeasurementUnit ::= SEQUENCE
{
measurement [0] IMPLICIT INTEGER -- No. 7032
{
meter(1l),
second(2),
degree(3),
hertz (4),
application-specific(5)
I
basis [1] IMPLICIT INTEGER DEFAULT O, -- No. 7012
verbalsdescription [2] IMPLICIT CharacterString OPTIONAL -- No. 004
}
Constraints

| For the measurement component, only values in the range of (1.5) and valnes which have been

internationally registered are permitted. Refer to 6.2.
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IIF syntax entity No. 405 DeltaVector

Semantics

The DeltaVector entity stands for the description of a sequence of delta values which apply to one
dimension of a digital image. This is used when irregular gridding is desired.

[he i-th value in the sequence specifies the delta between the i-th and the i+/-th index point of the
espective dimension of the image array.

Byntax

eltaVector ::= SEQUENCE OF REAL

Constraints

(he number of sub-entities which is contained in the DeltaVector entity shalkegual »n - / whereby n stands
for the number of array elements that are declared for the respective dimension of the image array, given
by the dimension-identifier component of the parent entity.
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ITF syntax entity No. 406 MetricTransformation

Semantics

The MetricTransformation entity may be used to specify a transformation of the cartesian coordinate
system of an image (described by the CoordinateSystem and DimensionMapping entities). It can be either a

standard transformation, using the standard-transformation component, or a user-defined transformati
using the matrix component.

A standard scanning pattern can be defined by the standard-transformation component. Two, altérnatiy
are predefined:

orthogonal mode: the coordinate system and the physical measuremert \fally define the

position of array elements in the coordinate space.

quincunx sweep mode.  array elements on odd number "scan lines" havé, te’be interpreted as beipg

placed one-half of the "scanning distance" to.the'right.

Additional definitions are subject to registration as defined in 6.2.

NOTE - "Scan line" and "scanning resolution" are commonly used teérms. According to the wording of t
standard, "scan line" stands for all array elements that belong toda gertain index in the dimension that defines
second loop over the indices. The term "scanning resolution equals the delta within the DimensionMapp
entity.

If the matrix component is used to associate a coordinate transformation 7 with an image, then the ima|
data are given with respect to the transformed coordinate system. To obtain the image information af
certain position in the original coordinate system, the respective coordinates need to be transform
according to the transformation matrix 7 first:

Syntax
MetricTransformation-: := CHOICE
{
standard-transformation [0] IMPLICIT INTEGER -- No. 7
{
orthogonal (1),
quincunx(2)
},
ma tx ¥x [1] IMPLICIT TransformationMatrix -- No. 3
}
Constraints

n’

18

For the standard-transformation component, only values in the range of (1..2) and values which have been

internationally registered are permitted. Refer to 6.2.

See also constraints which apply to the TransformationMatrix entity.
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IIF syntax entity No. 407 Domain

Semantics

The Domain entity describes whether the raster data directly specify intensity values or a transformation of
such data into the transform domain (e.g., Fourier domain).

The domain-type component determines the domain of the raster data. The following alternatives are
ptedefined: space domain, cosine transform domain, Fourier transform domain, Hadamard transformn
domain, Hartley transform domain, and Karhunen-Loeve domain. Operators for transformations among
these domains are supported by ISO/IEC 12087-2. Additional definitions of specific transform domains’ are
sybject to registration as defined in 6.2.

The transform domain can further be described verbally by the verbal-description component,

NOTE - The verbal description of a certain unregistered transform domain need not necessarily be understood by
other applications.

Syntax
Dpmain ::= SEQUENCE
{
domain-type [0] IMPLICIT INTEGER -- No. 702
{
space(1l)y
cosine@2),
fourider(3),
hadamard(4),
hartley(5),
karhunen-loeve(6)
Y
verbal-description (1] IMPLICIT CharacterString -- No. 006
}
Constraints

Fpr the domainsype component, only values in the range of (1..1) and values which have been
fternationally, fegistered are permitted. Refer to 6.2.

—
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IIF syntax entity No. 408 ChannelCharacteristics

Semantics

The ChannelCharacteristics entity stands for the description of image capture-related attributes, as defined
in ISO/IEC 12087-1.

The band-identifier component is used to associate the channel characteristics information with those
bands of an image structure which have the same band-identifier. This component is optional. If)it ip
absent, the channel characteristics description is associated with the whole image.

The verbal-description component provides a field for application-specific verbal deseriptions of the
channel characteristics.

The precision component specifies the number of decimal places that shall be regarded as significant. It
may be used to describe the channel's acquisition accuracy.

The channel-type component may be used to express the type of channel thatyhas been used to acquire o
generate a channel (i.e., - in the wording of the data types defined in\JSO/IEC 12087-1 - a band). Th
following alternatives are predefined: bi-level, half-tone, grey-valueé; colour, and feature. Additiond
definitions are subject to registration as defined in 6.2.

T

—

The channel-usage component may be used to express the usdge 'of the channel with respect to the image
other channels (bands). The following alternatives arelpredefined: opaque, transparent. Additiong
definitions are subject to registration as defined in 6.2.

P

The background-value component may be used to‘express to what pixel value the image's background i
assigned.

w

—

The compandor-description component allows to specify the compandor (compression/expander) model g
the given channel.

The sampling-function component allows to specify the spatial sampling characteristics of the givep
channel.

The application-specificsw.\"component allows for application-specific extensions to the
ChannelCharacteristics.entity in general.
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Syntax
ChannelCharacteristics ::= SEQUENCE
{
band-identifier [0] IMPLICIT Identifier OPTIONAL, -- No. 107
verbal-description [1] IMPLICIT CharacterString OPTIONAL,-- No. 006
precision [2] IMPLICIT INTEGER OPTIONAL,-- No. 702
channel-type [3] IMPLICIT INTEGER -- No. 702
{
bi-level(l),
half-tone(2),
grey-value(3),
colour(4),
feature(5)
} OPTIONAL,
channel-usage [4] IMPLICIT INTEGER -- No. 702
{
opaque(1l),
transparent(2)
} OPTIONAL,
background-value [5] BuiltinValue OPTIONAL, -- No. 206
compandor-description [6] IMPLICIT
CompandorDescription OPTIONAL,-- No. 409
sampling-function [7] ANY OPTIONAL,
application-specifics [8] ANY OPTIONAL

}

Constraints

f a channel type is colour, the existence of a ColourRepresentation entity is required.

For the channel-type component, only values in the range of (1..5) and values which have been
internationally registered are permitted. Refer to 6.2.

For the channel-usage component, only values in the range of (1..2) and values which have been
nternationally registered are permitted. Refer to 6.2.

For the background-valie component, the type which is used to represent the value has to match the
tlementary pixel type-of the pixel array to which this channel description is associated.

The encoded representation of a field of pixel values (SingleDataUnit entity) must provide at least as much
bits perpixel as specified by the value of the precision component.
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Semantics

The CompandorDescription entity stands for the description of a compandor (compression/expander)
model which is part of a channel's quantization characteristics specification:

A channel value v is defined as: v =G(0(f(u)))
where u is the real world value, which is represented by the channel value v.

The function f{u) is a compressor function, which is a transformation between the real, world value|u
and the continuous variable w. The function Q is a uniform quantization function and@,is an expandpr

function. For f{u), three different function types are being distinguished
linear: w=g*u+ wo

- . = * 1 il - ~
gamma: w=a "Oglu‘/l') Wo

- exponential: w=gqg*y"

The function-type component allows one to select the kind of transfer-function. The following alternativq
are predefined: linear, gamma, and exponential. Additional definifions are subject to registration as defindd
in 6.2.

wv

The transfer-factor component represents the amplification factor a in the above-mentioned formulas. The
Jfunction-parameter component represents the second parameter in one of the above-mentioned formulak.
In the case of the linear and gamma transformations, it represents wp in the case of the exponentifil
transformation it represents the exponent n. The expander-function component represents the function [G
and defines the mapping between the w spacé’and the channel value v. This is done by a LookUpTabfe
entity.

The application-specific component allows for application-specific extensions.

Syntax
CompandorDescripti®n\*: := SEQUENCE
{
function-type [0] IMPLICIT INTEGER -- No. 702
{
linear (1),
gamma(2),
exponential(3),
application-specific(4)
} 4
transfer-factor [1] IMPLICIT REAL, -- No. 709
function-parameter [2] IMPLICIT REAL, -- No. 709
expander-function [3] IMPLICIT LookUpTable OPTIONAL, -- No. 304
application-specific [4] ANY OPTIONAL
}
Constraints

For the function-type component, only values in the range of (1..3) and values which have been
internationally registered are permitted. Refer to 6.2.
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IIF syntax entity No. 410

Semantics

ColourRepresentation

The ColourRepresentation entity stands for the selection of a colour space including all attributes which
are required to unambiguously describe the colour representation. According to the description in ISO/IEC

standardized-space component.

Syntax

Q

olourRepresentation ::= SEQUENCE

{
colour-space-type CHOICE

{

standardized-space [0] StandardizedSpace,
non-standardized-space [1] NonStandardizedSpace
Iy

test-colour [2] IMPLICIT TestColour OPTIONAL
}

(onstraints

See constraints of the subentities.

No.
No.

No.

12087-1, two kinds of colour spaces are provided: standardized spaces that are based on the CIE-T931
cplour system, given by the standardized-space component and non-standardized spaces, given by the non¢

411
424

433

9
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IIF syntax entity No. 411 StandardizedSpace

Semantics

The StandardizedSpace entity stands for the description of a colour space which is based on the 1931
standard colour system according to the CIE standard. The following spaces are provided: CIE spaces,

Hmear RGB—spaces; gammmaRGB—spaces;amdtumimance-chrominance spaces. For a description of thesd
spaces and the methods on how to perform conversions between the spaces, refer to the corresponding
subentities and to ISO/IEC 12087-1.

Syntax

StandardizedSpace ::= CHOICE
{
cie-xyz [0] CIEXYZSpace, -- No. 417
cie-yxy [1] CIEYxySpace, -- No. 413
cie-uvw [2] CIEUVWSpace, -- No. 414
cie-yuv [3] CIEYuvSpace, -- No. 419
cie-lab [4] CIELabSpace, -- No. 414
cie-luv [5] CIELuvSpacey -- No. 417
linear-rgb [6] LinearRGBSpace, -- No. 419
gamma-rgb [7] GammaRGBSpace, -- No. 420
yig-colour-space [8] YIQColdurSpace, -- No. 421
yuv-colour-space [9] YUVColourSpace, -- No. 422
ycbecr-colour-space [10] YCb€rColourSpace -- No. 423
}

Constraints

None.
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IIF syntax entity No. 412 CIEXYZSpace
and

IIF syntax entity No. 413 CIEYxySpace
Semranties

The CIEXYZSpace entity stands for the description of the CIE XYZ colour space which is based on the CIE-~
1931 colour system. See reference [CIE:1931] in ISO/IEC 12087-1.

The CIEYxySpace entity stands for the description of the CIE Yxy colour space which is also based on the
CIE-1931 colour system. See reference [CIE:1931] in ISO/IEC 12087-1.

The "...-identifier" components are used to associate the colour space with those bands declared within the
jmage structure description which have the same band-identifier.

Syntax

CIEXYZSpace ::= SEQUENCE
{
x-band-identifier [0] IMPLICIT Identifier, -- No. 107
y-band-identifier [1] IMPLICIT Identifieky -- No. 107
z-band-identifier [2] IMPLICIT Identifier -- No. 107
}

CIEYxySpace ::= SEQUENCE
{
yl-band-identifier [0] IMPLICIT Identifier, -- No. 107
xc-band-identifier [1] IMPLICIT Identifier, -- No. 107
yc-band-identifier [2] IMPLICIT Identifier -- No. 107
}

Constraints

The values of the "...-identifier" components shall equal either the values of the corresponding band-
identifier componentsC(within the pixel data type declaration of the FundamentallmageStructure entities)
they refer to or they-shall equal the values of the component identifiers which are declared within the input
and output data,types of the look-up tables. For a description of the relation between look-up tables and
colour spaces;refer to the LookUpTable entity.
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IIF syntax entity No. 414 CIEUVWSpace

and

IIF syntax entity No. 415 CIEYuvSpace
_Semant;\,a

The CIEUVWSpace entity stands for the description of the CIE UVW colour space which is based,on the
CIE-1931 colour system. See reference [CIE:1970] in ISO/IEC 12087-1.

The CIEYuvSpace entity stands for the description of the CIE Yuv colour space which is based on the CI
1931 colour system. See reference [CIE:1970] in ISO/IEC 12087-1.

7]
1

The "...-identifier" components are used to associate the colour space with those bands ‘declared within the
image structure description which have the same band-identifier.

Syntax

CIEUVWSpace ::= SEQUENCE
{
u-band-identifier [0] IMPLICIT Identifier, -- No. 1Q7
v-band-identifier [1] IMPLICIT Identi¥ier, -- No. 1Q7
w-band-identifier [2] IMPLICIT Identifier -- No. 107
}

CIEYuvSpace ::= SEQUENCE
{
y-band-identifier [0] IMPLICIT Identifier, -- No. 1Q7
u-band-identifier [1)IMPLICIT Identifier, -- No. 1Q7
v-band-identifier ([271 IMPLICIT Identifier -- No. 1Q7
}

Constraints

The values of the " .-identifier" components shall equal either the values of the corresponding ban{i
identifier compenents (within the pixel data type declaration of the FundamentallmageStructure entitiefs)
they refer to.or they shall equal the values of the component identifiers which are declared within the inpjit
and output.data types of the look-up tables. For a description of the relation between look-up tables and
colaour $paces, refer to the LookUpTable entity.
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IIF syntax entity No. 416 CIELabSpace

and

ITF syntax entity No. 417 CIELuvSpace
mantics

e CIELabSpace entity stands for the description of the CIE L*a™b™ colour space which is based on the
[E-1931 colour system. See reference [CIE:1976] in ISO/IEC 12087-1.

e CIELuvSpace entity stands for the description of the CIE L*«*v* colour space which is baséd on the
TE-1931 colour system. See reference [CIE:1976] in ISO/IEC 12087-1.

e "...-identifier" components are used to associate the colour space with those bands declared within the
itnage structure description which have the same band-identifier.
Thhe white-point component allows for the description of a white point for the colour\space. It is given as a
(IE coordinate.
Syntax
JIELabSpace ::= SEQUENCE
{
l-band-identifier [0] IMPLICIT Identifier, -- No. 107
a-band-identifier [1] IMPLICIT Identifier, -- No. 107
b-band-identifier [2] IMPLICIT Identifier, -- No. 107
white-point [3] IMPLICIT.GILEXYZCoordinate -- No. 418
}
JIELuvSpace ::= SEQUENCE
{
l1-band-identifier [0]. IMPLICIT Identifier, -- No. 107
u-band-identifier {1\ IMPLICIT Identifier, -- No. 107
v-band-identifier.\_[2] IMPLICIT Identifier, -- No. 107
white-point [3] IMPLICIT CIEXYZCoordinate -- No. 418
}
(onstraints
The valdes*of the "...-identifier" components shall equal either the values of the corresponding band-
iflentifier components (within the pixel data type declaration of the FundamentallmageStructure entities)

they refer to or they shall equal the values of the component identifiers which are declared within the input

and output data types of the look-up tables. For a description of the relation between look-up tables and
colour spaces, refer to the LookUpTable entity.
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IIF syntax entity No. 418 CIEXYZCoordinate

Semantics

The CIEXYZCoordinate entity stands for the description of an X,Y,Z coordinate based on the CIE-1931
standard colour system.

Syntax

CIEXYZCoordinate ::= SEQUENCE
{
cie-x [0] IMPLICIT REAL, -- No. 709
cie-y [1] IMPLICIT REAL, -- No. 704
cie-z [2] IMPLICIT REAL -- No. 704
}

Constraints

None.
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IIF syntax entity No. 419 LinearRGBSpace

Semantics

The LinearRGBSpace entity stands for the description of the linear RGB colour space that conforms to one
of the following standards: NTSC, EBU, SMPTE, CCIR-709.

[he representation component allows for the selection of one of the standards mentioned above:
NTSC: according to the references [CCIR:1990a] and [CCIR:1990b], given in ISO/IEC 120871~

EBU: according to the references [CCIR:1990a], [CCIR:1990b], and [EBU:1975],4given in
ISO/IEC 12087-1.

SMPTE: according to the reference [DeMarsh:1974], given in ISO/IEC 12087-1.
CCIR-709: according to the reference [CCIR:1990c], given in ISO/IEC 12087-}.
Additional definitions are subject to registration as defined in 6.2.

The illuminant component allows for the selection of an illuminant. If this\component is missing, the
lluminant is defined by the selected colour space standard. The following values are defined (see ISO/IEC
12087-1): D65 and C. Additional definitions are subject to registration-as defined in 6.2.

The "...-identifier" components are used to associate the colour spaée with those bands declared within the
mage structure description which have the same band-identifier:

Syntax
[LinearRGBSpace ::= SEQUENCE
{
representation [0] IMPLRICIT INTEGER -- No. 702
{
ntsc(1l),
ebu(2),
smpte(3),
ccir-709(4)
},
illuminanty [1] IMPLICIT INTEGER -- No. 702
{
de5(1),
c(2)
} OPTIONAL,
r<band-identifier [2] IMPLICIT Identifier, -- No. 107
g-band-identifier [3] IMPLICIT Identifier, -- No. 107
b-band-identifier [4] IMPLICIT Identifier -- No. 107
}
Constraints

For the representation component, only values in the range of (1..4) and values which have been
internationally registered are permitted. For the illuminant component, only values in the range of (1..2)
and values which have been internationally registered are permitted. Refer to 6.2.
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The values of the "...-identifier" components shall equal either the values of the corresponding band-
identifier components (within the pixel data type declaration of the FundamentallmageStructure entities)
they refer to or they shall equal the values of the component identifiers which are declared within the input

and output data types of the look-up tables. For a description of the relation between look-up tables and
colour spaces, refer to the LookUpTable entity.
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ITF syntax entity No. 420 GammaRGBSpace

Semantics

The GammaRGBSpace entity stands for the description of the gamma corrected RGB colour space that
conforms to one of the following standards: NTSC, EBU, SMPTE, CCIR-709.

The representation component allows for the selection of one of the standards mentioned above:
NTSC: according to the reference [CCIR:1990b], given in ISO/IEC 12087-1.

EBU: according to the reference [CCIR:1990b], given in ISO/IEC 12087-1.

SMPTE: according to the reference [DeMarsh:1974], given in ISO/IEC 12087-1.
CCIR-709: according to the reference [CCIR:1990c], given in ISO/IEC 12087-1.

Additional definitions are subject to registration as defined in 6.2.

=

he illuminant component allows for the selection of an illuminant. If this component is missing, the
luminant is defined by the selected colour space standard. The following values-are defined: D65 and C.

—

The "...-identifier" components are used to associate the colour space with those bands declared within the
image structure description which have the same band-identifier.

Syntax
JammaRGBSpace ::= SEQUENCE
{
representation [0] IMPLICIT-\I'NTEGER -- No. 702
{
ntsc(l),
ebu(2),
smpte(3),
ccir-709(4)
b
illuminant [1] IMPLICIT INTEGER -- No. 702
{
d6e5(1),
c(2)
} OPTIONAL,
r-bandsidentifier [2] IMPLICIT Identifier, -- No. 107
g-band-identifier [3] IMPLICIT Identifier, -- No. 107
b-Band-identifier [4] IMPLICIT Identifier -- No. 107
i
Constraints

For the representation component, only values in the range of (1..4) and values which have been
internationally registered are permitted. For the illuminant component, only values in the range of (1..2)
and values which have been internationally registered are permitted. Refer to 6.2.

The values of the "...-identifier" components shall equal either the values of the corresponding band-
identifier components (within the pixel data type declaration of the FundamentallmageStructure entities)
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they refer to or they shall equal the values of the component identifiers which are declared within the input
and output data types of the look-up tables. For a description of the relation between look-up tables and
colour spaces, refer to the LookUpTable entity.
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IIF syntax entity No. 421 YIQColourSpace

Semantics

The YIQColourSpace entity stands for the description of the video-oriented YIQ colour space which is
based on the CIE-1931 colour system, according to the reference [NTSC:1954], given in ISO/IEC 12087-1.

The "...-identifier" components are used to associate the colour space with those bands declared within the
jmage structure description which have the same band-identifier.

Syntax

¥ IQColourSpace ::= SEQUENCE
{
y-band-identifier [0] IMPLICIT Identifier, -- No. 107
i-band-identifier [1] IMPLICIT Identifier, -- No. 107
g-band-identifier [2] IMPLICIT Identifier -- No. 107
}

Constraints

The values of the “...-identifier" components shall equal either the values of the corresponding band-
dentifier components (within the pixel data type declaration of the FundamentallmageStructure entities)
hey refer to or they shall equal the values of the compotient identifiers which are declared within the input
hnd output data types of the look-up tables. For a description of the relation between look-up tables and
Colour spaces, refer to the LookUpTable entity.
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ITF syntax entity No. 422 YUVColourSpace

Semantics

The YUVColourSpace entity stands for the description of the video-oriented YUV colour space which
based on the CIE-1931 colour system, according to the reference [CCIR:1990b], given in ISO/IEC 1208

is
7.

I.

The "...-identifier" components are used to associate the colour space with those bands declared within t
image structure description which have the same band-identifier.

Syntax

YUVColourSpace ::= SEQUENCE
{
y-band-identifier [0] IMPLICIT Identifier, -- No. 1
u-band-identifier [1] IMPLICIT Identifier, -- No. 1
v-band-identifier [2] IMPLICIT Identifiex -- No. 1
}

Constraints

"

The values of the "...-identifier" components shall equal either the values of the corresponding ban
identifier components (within the pixel data type dé€claration of the FundamentallmageStructure entitie
they refer to or they shall equal the values of the.component identifiers which are declared within the inp
and output data types of the look-up tables..For a description of the relation between look-up tables a
colour spaces, refer to the LookUpTable entity.

ne
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IIF syntax entity No. 423 YCbCrColourSpace

Semantics

The YCbCr entity stands for the description of a video-oriented YC,C, colour space which is based on the
CIE-1931 colour system. It conforms to the SMPTE Standard according to the reference [DeMarsh:1974],

. LIV FoVaVi s nlalitWaVaVel- k]
g VU T IOV C T ZUOG /=1,

e "...-identifier" components are used to associate the colour space with those bands declared within the
age structure description which have the same band-identifier.

—

Syntax

Y{bCrColourSpace ::= SEQUENCE
{
y-band-identifier [0] IMPLICIT Identifier, -- No. 107
cb-band-identifier [1] IMPLICIT Identifier, -- No. 107
cr-band-identifier [2] IMPLICIT Identifier -- No. 107
}

Cpnstraints

n

The values of the "...-identifier" components shall equal eithér the values of the corresponding band-
identifier components (within the pixel data type declaration of the FundamentallmageStructure entities)
they refer to or they shall equal the values of the component identifiers which are declared within the input
and output data types of the look-up tables. For a description of the relation between look-up tables and
colour spaces, refer to the LookUpTable entity.
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Semantics

The NonStandardizedSpace entity stands for the description of a non-standardized colour space. Five
colour spaces are provided: RGB, IHS, CMY, CMYK, and arbitrary muiti-band, given by the rgb, iks, cmy,

CIyk, T =band COTTPOTIETITS.

NOTE - The ChannelCharacteristics entity may be used in combination with the NonStandardizedSpace.entity ii

order to further specify the band characteristics of user-defined colour bands.

Syntax

NonStandardizedSpace = CHOICE
{
rgb [0] NonStandardizedRGB,
ihs [1] NonStandardizedIHS,
cmy [2] NonStandardizedCMY,
cmyk [3] NonStandardizedCMYK,
n-band [4] NonStandardizedNBand
}

Constraints

None.

No.
No.
No.
No.
No.

425
424
429
43(
431
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IIF syntax entity No. 425 NonStandardizedRGB
and

IIF syntax entity No. 426 NonStandardizedIHS
Semanties

The NonStandardizedRGB entity stands for the description of a non-standardized RGB space as described
n ISO/IEC 12087-1.

The NonStandardizedIHS entity stands for the description of a non-standardized IHS space as described in
[SO/IEC 12087-1.

The "...-identifier" components are used to associate the colour space with those bands deelared within the
image structure description which have the same band-identifier.

The primaries component allows for the description of three primary chromaticities) one for each band.

The white-point component allows for the description of a white point for thesColour space.

Syntax

NonStandardizedRGB ::= SEQUENCE
{
r-band-identifier [0] IMPLICIT Identifyder, -- No. 107
g-band-identifier [1] IMPLICIT Idewntifier, -- No. 107
b-band-identifier [2] IMPLICIT Identifier, -- No. 107
white-point [3] IMPLICIT (@IEXYZCoordinate, -- No. 418
primaries [4] IMPLICIT Primaries -- No. 427
1

NonStandardizedIHS ::= SEQUENCE
{
i-band-identifier &f0] IMPLICIT Identifier, -- No. 107
h-band-identifiexr\.[1] IMPLICIT Identifier, -- No. 107
s-band-identifier [2] IMPLICIT Identifier, -- No. 107
white-point [3] IMPLICIT CIEXYZCoordinate, -- No. 418
primaries [4] IMPLICIT Primaries -- No. 427
}

Constraints

The'\values of the "...-identifier” components shall equal either the values of the corresponding band-
identifier components (within the pixel data type declaration of the FundamentallmageStructure entities)

they refer to or they shall equal the values of the component identifiers which are declared within the input
and output data types of the look-up tables. For a description of the relation between look-up tables and
colour spaces, refer to the LookUpTable entity.
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ITF syntax entity No. 427 Primaries

Semantics

The Primaries entity stands for the description of three primary chromaticity values, one for each band of
the colour space description to which it is attached. The values are given as CIE coordinates.

Syntax

Primaries ::= SEQUENCE
{
r-primary [0] IMPLICIT CIExyCoordinate, -- No. 428
g-primary (1] IMPLICIT CIExyCoordinate, -- No. 428
b-primary [2] IMPLICIT CIExyCoordinate -- No. 428
}

Constraints

None.
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IIF syntax entity No. 428

Semantics

CIExyCoordinate

The CIExyCoordinate entity stands for the description of a x,y coordinate based on the CIE-1931 standard

colour system.

}

(onstraints

None.

Syntax

JIExyCoordinate ::= SEQUENCE
{
cie-x [0] IMPLICIT REAL,
cie-y [1] IMPLICIT REAL

“*JNo. 709
=- No. 709
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IIF syntax entity No. 429 NonStandardizedCMY
and
ITF syntax entity No. 430 NonStandardizedCMYK
Semantics
The NonStandardizedCMY entity stands for the description of a non-standardized subtractive CMY_§pace
as described in ISO/IEC 12087-1.
The NonStandardizedCMYK entity stands for the description of a non-standardized subtractive CMYXK
space as described in ISO/IEC 12087-1.
The "...-identifier" components are used to associate the colour space with those bands.detlared within the
image structure description which have the same band-identifier
The verbal-description component allows for a verbal description of the chargcdN¥tics of the colour space
Syntax
NonStandardizedCMY ::= SEQUENCE
{
c-band-identifier [0] IMPLICIT Identifier, -- No. 107
m-band-identifier [1] IMPLICIT Identifier, -- No. 107
y-band-identifier [2] IMPLICIT Identifier, -- No. 107
verbal-description [3] IMPLICIT CharacterString OPTIONAL -- No. 006
}
NonStandardizedCMYK = SEQUENCE
{
c-band-identifier [0} (IMPLICIT Identifier, -- No. 107
m-band-identifier [Q])"IMPLICIT Identifier, -- No. 107
y-band-identifiery [2] IMPLICIT Identifier, -- No. 107
k-band-identifiery® [3] IMPLICIT Identifier, -- No. 107
verbal-description [4] IMPLICIT CharacterString OPTIONAL -- No. 00¢€
}
Constraints
The values-of the "...-identifier" components shall equal either the values of the corresponding band-
identifier) components (within the pixel data type declaration of the FundamentallmageStructure entities
they,refer to or they shall equal the values of the component identifiers which are declared within the input
and' output data types of the look-up tables. For a description of the relation between look-up tables and
|_-colour spaces, refer to the Lookl/pTable entity
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IIF syntax entity No. 431 NonStandardizedNBand
and

IIF syntax entity No. 432 ColourBand
Senrantics

Che NonStandardizedNBand entity stands for the description of a non-standardized multi-band coleur.
pace.

[he number-of-bands component gives the dimensionality of the colour space. The band-désctiptions
Component contains a description of each band.

The ColourBand entity stands for the description of one non-standardized colour band.

The band-identifier component is used to associate the colour space with those bands,declared within the
fmage structure description which have the same band-identifier.

The verbal-description component allows for a description of the semantical meaning of the colour band.

Syntax

NonStandardizedNBand ::= SEQUENCE
{
number-of-bands [0] IMPLICIT INTEGER (1..MAX), -- No. 702
band-descriptions [1] IMPLICIT SEQUENCE OF ColourBand -- No. 432
)

ColourBand ::= SEQUENCE
{
band-identifier [0] IMPLICIT Identifier, -- No. 107
verbal-description ([1] IMPLICIT CharacterString -- No. 006
}

Constraints

The value of the\number-of-bands component shall equal the number of ColourBand entities which are
contained in‘the-band-description component.

The valuesvof the band-identifier components shall equal either the values of the corresponding band-
identifier components (within the pixel data type declaration of the FundamentallmageStructure entities)
they, refer to or they shall equal the values of the component identifiers which are declared within the input

and output data types of the I00K-Up tables. For a description of the relation between IooK-up tables and
colour spaces, refer to the LookUpTable entity.
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IIF syntax entity No. 433 TestColour

Semantics

The TestColour entity stands for the description of a test colour with respect to a region of interest. The
components are called colour and region, respectively. The region of interest determines the geometrical

position of the test colour 1n the 1mage. The colour 1s given as CIE coordinate.

The TestColour entity serves as a mechanism to prove whether correct colour reproduction has-begn

achieved during a rendering process. For this purpose, colourimetric values need to be taken

measurement at the location marked by the region component. For correct colour reproduetion, thdse

values have to match the value of the associated colour component.

Syntax

TestColour ::= SEQUENCE

{
colour [0] IMPLICIT CIEXYZCoordinate, -- No. 4
region [1] RegionOfInterest -- No. 3
}

Constraints

None.

1 8
D5
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IIF syntax entity No. 434 PIKSControl

Semantics

The PIKSControl entity stands for the description of attributes for the control of the IPI-PIKS, as defined in
ISO/IEC 12087-1.

The roi component is used to specify a region of interest (ROI) and the roi-offset component is used to
specify an ROI offset. The match-point component is used to describe a match point.

Hor the use of these components to control image processing functions, refer to ISO/IEC 12087-2.

Syntax

HIKSControl ::= SEQUENCE
{
roi [0] RegionOfInterest, -- No. 305
roi-offset [1] CoordinateND, -- No. 107
match-point [2] CoordinateND -- No. 310
}

Constraints

None.
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5.3.6 Entities for the description of image annotations
IIF syntax entity No. 501 ImageAnnotation

Semantics

The ImageAnnotation entity stands for the description of text, graphics, audio, or other application-relatei
data. The annotation may be semantically attached to an image as a whole or to a specific location‘withi
the image using the location component.

The numeric-identifier component provides one of two ways to specify how the contents component has t¢
be interpreted. The following alternatives are predefined:

" plain text contents

ROA structured text contents according to ISO/IEC 8613, OpenfDocument Architecturg
(ODA), Office Document Format (FOD) 11 (simple text ddcuments), ISO/IEC 10000.

g

"3 structured text contents according to ISO/IEC 8879, Standard Generalized Markup
Language (SGML), represented according to ISO/IEC 9069, SGML Document
Interchange Format (SDIF).

"4 geometric graphics contents according to-JISO/IEC 8632, Computer Graphics Metafil

(CGM).

"S5 geometric graphics contents accordinig to ISO/IEC 8632, Computer Graphics Metafil¢
(CGM), Revision 1992.

6" audio contents according to CCITT Recommendation G.711, encoding type aLaw.

" audio contents accordingte CCITT Recommendation G.711, encoding type muLaw.

"8 audio contents according to CCITT Recommendation G.721.

"9 audio contents-according to ISO/IEC 11172 (MPEG-1).
Additional definitions are subject to registration as defined in 6.2.

As an alternative, the object-identifier component may be used to specifies how the contents componenf
has to be interpreted by identifying an officially registered object.

The contents of-the annotation is either directly represented by the contents component, or via a referencs
to an image)data unit, using the reference-to-image-data component. In the former case, the syntax of thg
contents Component depends on the contents type as specified by either the numeric-identifier componen
or the object-identifier component. The latter case may be used to refer to an audio data stream that i
stored interleaved with image data within a ReferencedUnit entity, e.g., using the MPEG-1 encoding.

NOTE - The semantics contained in an image annotation are anly meaningful to certain applications No meanin

is defined throughout ISO/IEC 12087. However, it is assumed that the application-specific semantics contained in
a certain image annotation are related to all substructures with which they are associated. If ImageAnnotation
entities occur, the IIF parser shall switch to the text, graphics, audio, or application-specific processor as indicated
by either the numeric-identifier or object-identifier component.

111


https://standardsiso.com/api/?name=9a21d62f3f0209a4d441aa8765cb7d32

ISO/IEC 12087-3:1995(E)

Syntax
ImageAnnotation ::= SEQUENCE
{
location [0] Location OPTIONAL, -- No. 502
contents-descriptor CHOICE
{
numeric-identifier [1] IMPLICIT INTEGER -- No. 702
{
plain-text(1l),
oda-fod-11(2),
sgml(3),
cgm-87(4),
cgm-92(5),
g71l-a-law(6),
g711l-mu-law(7),
g721(8),
mpeg-1(9)
1,
object-identifier [2] IMPLICIT OBJECT IDENTIFIER -- No. 706
I
contents-type CHOICE
{
contents [3] ANYS,
reference-to-image-data [4] IMPLICIT Identifier -- No. 107
}
}
Constraints
For the numeric-identifier component, only values in the range of (1..9) and values which have been
internationally registered are permitted. Refer to 6.2.
For contents of type plain-text, the syntax of the contents component shall be CharacterString. For the other
content types, the syntax depends on the encoded representation provided by the referenced standards:
a) clear text encoded content types shall be represented by CharacterString
b) binary encoded content types shall be represented by OCTET STRING
c) content types whose representations are given by an ASN.1 syntax shall be represented
according to this syntax.

The reference-to-image-data component may only be chosen in combination with a ReferencedUnit entity
which contains interleaved data in a well-defined representation.

NOTE - The only well-defined representation for image and audio data defined by this Standard is MPEG-1.
Future representations are subject to registration. Refer to 6.2.
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IIF syntax entity No. 502 Location

Semantics

The Location entity stands for the description of a location within an image. The location may either be a
single point or a region, represented by the RegionOflnterest entity.

Syntax

Location ::= CHOICE

{
point [0] IndexND, -- No. 313

region [1] RegionOfInterest -- No. 305
}

Constraints

None.
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5.3.7 Entities for the description of basic data object

IIF syntax entity No. 601 BasicDataObject

Semantics

The BasicDataObject entity covers the description of data that are structured according to the basic data
types as defined in ISO/IEC 12087-1. The basic-data-type component covers type information. The data
cpmponent covers the data values that belong to the type definition.

Syntax

BasicDataObject ::= SEQUENCE

{

basic-data-type [0] BasicDhataType, -- No. 602
data [1] BuiltinEncodedDataUnit -- No. 205
}

A

onstraints

None.
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IIF syntax entity No. 602 BasicDataType
and

IIF syntax entity No. 603 CompoundDataType
Semantics

The BasicDataType entity stands for the description of a basic data type, as defined in ISO/IEC 120871
The components are called compound-data-type and elementary-data-type, respectively.

The CompoundDataType entity covers the description of a compound data type, as defined i ISO/IEQ
12087-1. It can be an array of basic data types, called a basic-array, a record of basic dataltypes, called 4
basic-record, alist of basic data types, called a basic-list, or a set of basic data types, called-basic-set.

Syntax

BasicDataType ::= CHOICE
{
compound-data-type [0] CompoundDataTypé&, -- No. 603
elementary-data-type [1] ElementaryDataType -- No. 609
}

CompoundDataType ::= CHOICE
{
basic-array [0] BasicArrayy, -- No. 604
basic-record [1] BasicRecord, -- No. 609
basic-list [2] BasicList, -- No. 607
basic-set [3] BasdcSet -- No. 608
}

Constraints

None.
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IIF syntax entity No. 604 BasicArray

Semantics

The BasicArray entity stands for the description of an array of basic data types, as defined in ISO/IEC
12087-1. The dimensionality and the index ranges are given by the dimensionality component. The

bequential order of array elements is determined by the serialization component. A description of the
hrray's element structure is given by the element-type component.

Byntax

BasicArray ::= SEQUENCE

{

dimensionality [0] IMPLICIT Dimensionality, -- No. 105
serialization [1] IMPLICIT Serialization; -- No. 108
element-type [2] BasicDhataType -- No. 602
1

Constraints

None.
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ITF syntax entity No. 605 BasicRecord
and

ITF syntax entity No. 606 BasicRecordComponent
Semantics

The BasicRecord entity stands for the description of a record of basic data types, as defined in ISO/AEC
12087-1. The number of record components is given by the number-of-components component."Then, 3l
record components are given by the basic-record-components component.

The BasicRecordComponent entity consists of an identifier, called the component-identifier, and the data
type, called the component-data-type.

Syntax

BasicRecord ::= SEQUENCE
{
number-of-components [0] IMPLICIT INTEGER (1..MAX), -- No. 7(Q2
basic-record-components [1] IMPLICIT\ SEQUENCE OF

BasicRecordComponent -- No. 606

}

BasicRecordComponent ::= SEQUENCE
{
component-identifier [0 IMPLICIT Identifier, -- No. 147
component-data-type [1] BasicDataType -- No. 602
}

Constraints

The number of BasicRecordComponent entities contained in the following sequence shall equal the valje
of the number=0f-components component.

The character strings of the component-identifier components shall be different from each other in order {o
allow unambiguous referral to record components.
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IIF syntax entity No. 607 BasicList

Semantics

The BasicList entity stands for the description of a list of basic data types, as defined in ISO/IEC 12087-1.
It contains the number of list elements by the number-of-elements component, followed by the element-

" dee ole dos - Py ) + + £ oll lece ol +
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Syntax

BasicList ::= SEQUENCE
{
number-of-elements [0] IMPLICIT INTEGER (1..MAX), -- No. 702
element-type [1] BasicbhataType -- No. 602

}

(onstraints

—

’J:e number of BasicDataType entities contained in the following sequence shall equal the value of the
mber-of-elements entity.
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IIF syntax entity No. 608 BasicSet

Semantics

The BasicSet entity stands for the description of a set of basic data types, as defined in ISO/IEC 12087-1. It
contains the number of set members by the number-of-members component, followed by the member-type

component which aetermines the structure or all set members.

Syntax

BasicSet ::= SEQUENCE

{
number-of-members [0] IMPLICIT INTEGER (1..MAX), -- No. 702

member-type [1] BasicDataType -- No. 602
}

Constraints

The number of BasicDataType entities contained in the following sequence shall equal the value of the¢
number-of-members entity.
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IIF syntax entity No. 609 ElementaryDataType

Semantics

The ElementaryDataType entity stands for the description of an elementary data type, as defined in
[SO/IEC 12087-1. The following alternatives are provided: boolean, non-negative integer, signed integer,

real, complex, and enumeration.

Syntax

fElementaryDataType ::= INTEGER \\No. 702
{

boolean(1l),
non-negative-integer(2),
signed-integer(3),
real(4),

complex(5),
enumeration(6)

}

Constraints

For the ElementaryDataType entity, only values in the ‘range of (1..6) and values which have been
nternationally registered are permitted. Refer to 6.2.
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6 IPI-IIF Conformance

ISO/IEC 12087-1 establishes the concept of profiles. In general, a profile is used to specify a certain level
of conformance that needs to be supported by an information processing system which shall conform to the
Standard.

Profiles for the IIF-DF support a variety of image interchange features. The structure of the profiles places

TESITICTONS O the COmpiexity of images i order to allow for the development of IIF-related mformatign
processing systems (parser, generator, gateway, and the like) that are reduced in complexity.

Two kinds of profiles are to be distinguished:

a) standardized profiles: These are the profiles which are provided by ISO/IEC 12087. They afe
givenin 6.1.

b) registered profiles: These are future profiles which shall fulfill the needs 'of ‘certain applicatign
domains. The guidelines on how a user group may specify and register such a profile is provid¢d
in 6.2.

6.1 Standardized profiles for the IIF-DF

LT

The profiles for the IIF-DF are defined by a number of constrainfs¢that shall hold for the syntax of the II
DF in addition to the list of constraints that holds for the full'profile. These constraints are expressed in|a
verbal manner as outlined in 5.1.4. In order to be syntactically ‘compatible to the full profile of the IIF-DF
the profiles do not contain any changes in syntax.

-

The following three profiles are standardized:

a) Full profile of the IIF-DF:

This profile fully supports the Whole IIF-DF. No further constraints are stated. This profile is|a
true superset of the other profiles. It is defined in clause 5.

b) Full PIKS profile of'the TIF-DF:

This is the only\application profile which is standardized within this part of ISO/IEC 12087. [It
fully supports all image data objects that can be processed by means of the Programmer's Imagirg
Kernel System (IPI-PIKS). With regard to data structures, the full PIKS profile of the IIF-DOF
confofms to the IPI-PIKS technical profile, the IPI-PIKS scientific profile, and the IPI-PIKS fyll
profile as described in ISO/IEC 12087-1. The full PIKS profile of the IIF-DF is a true superset pf
profile c). It is defined in 6.1.1.

¢) Foundation profile of the IIF-DF:

This profile forms the foundation profile for the IIF-DF. It meets the requirements of colour image

and greyscale applications (e.g., desktop publishing). With regard to data structures, it conforms to
the PIKS foundation profile. It is defined in 6.1.2.
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6.1.1 Full PIKS profile of the IIF-DF

The full PIKS profile of the IIF-DF is defined by a list of constraints that apply to the syntax rules of the
full IIF-DF syntax, described in clause 5. For all other rules and the description of the semantics, refer to
clause 5.

Three cases are distinguished: the band-interleaved case, the pixel-interleaved case and the homogeneous-
bpds—ease—tathe band-interleavedrease—trraeesaredefinedasrecordsofarrayso ary-prxels:
the pixel-interleaved case, images are defined as arrays of records. In both cases the array dimensionality,
ay be either two, three or four. In the homogeneous-bands case, images are defined as arrays of up to five
dimensions of elementary pixels. In the latter case, one of the dimensions plays the role of a collection of
(Iomogeneous) bands. No colour or channel attributes may be used in this case, because the¢ $yntax
supports the mapping of these attributes only to image bands which are defined as record components but
npt to image bands which are defined via an array index.

The following constraints hold for all three cases:

-| IIF syntax entity Profile
The value of this entity shall be "full PIKS profile".

-| IIF syntax entity ContentsBody

It is not allowed to select the basic-data-object components,

-| IIF syntax entity Image

The image-data component may contain only oné-ReferencedUnit entity.

-| IIF syntax entity ImageStructure

It is not allowed to select the compound-image-structure component.
-| IIF syntax entity BandRecordComponent
In the case of colouf~images, the values of the band-identifier components shall conform to the

mappings between ‘eolours and image channels which are specified in ISO/IEC 12087-1.

-| IIF syntax‘entity MetricArrayElement

The pixel*structure component shall be selected.

-| CIF syntax entity ElementaryPixelStructure

The value for the ElementaryPixelStructure entity shall be in the range of [1..5] in order to prohibit
the use of the pixel type enumerated.

- IIF syntax entity PixelBandRecordComponent

In the case of colour images, the values of the band-identifier components shall conform to the
mappings between colours and image channels which are specified in ISO/IEC 12087-1.
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IIF syntax entity DataUnit

The external-data-unit component shall not be selected.

IIF syntax entity SingleDataUnit

The registered-data-unit and compressed-data-unit components shall not be selected.

ITF syntax entity ImageRelatedData

The types of image-related data are limited to histogram, look-up-table, region-of-interest,
neighbourhood-array, static-array, value-bounds-collection, matrix, pixel-record, and mple.

IIF syntax entity Histogram

Within the class-description component, only the elementary data types Boolean, non-negative integer
signed, integer, real, and complex may be chosen.

IIF syntax entity LookUpTable

Within the input-data-types component, only the elemenfary data types non-negative integer and
signed integer may be chosen. Within the outpur-data-types component, the elementary data types
Boolean, non-negative integer, signed integer, real, and_complex or BasicRecord entities of the named
elementary data types may be chosen.

IIF syntax entity RegionOfInterest

For all components, the dimensionalityis limited to 5. The polarity-reversed component may only bd
used in combination with ROIs of type BooleanArray and SetOfCoordinates.

IIF syntax entity NeighbourhoodArray

For all components, theydimensionality is limited to 5. Within the element-structure component, only
Boolean, non-negative integer, signed integer, real, and complex may be chosen.

ITF syntaxcentity StaticArray
For alk’components, the dimensionality is limited to 5. Within the element-structure component, only

Boolean, non-negative integer, signed integer, real, and complex may be chosen.

IIF syntax entity ValueBoundsCollection

A
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signed integer, real, and complex or BasicRecord entities of the named elementary data types may be
chosen.

IIF syntax entity PixelRecordComponent

Within the component-value entity, only Boolean, non-negative integer, signed integer, and real values
may be chosen.
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- IIF syntax entity Tuple

Within the element-structure component, only Boolean, non-negative integer, signed integer, and real
may be chosen.

- IIF syntax entity ImageAttribute

The freeform-attribute component may not be selected.

IIF syntax entity PIKSControl

For all components, the dimensionality is limited to 5.

p

[he following constraints hold only for the band-interleaved case:
{ IIF syntax entity Dimensionality

The value of the number-of-dimensions component shall be in the rangecof'{2..4].

IIF syntax entity DimensionDescription

The values of the dimension-identifiers shall be "x," "y," "z,'"\and "t."

IIF syntax entity FundamentallmageStructure

The band-record component shall be selected.

ITF syntax entity PixelStructure

The elementary-pixel-structure shall'be selected.

The following constraints hold,only for the pixel-interleaved case:
IIF syntax entity Dimensionality

The value of theaumber-of-dimensions component shall be in the range of [2..4].

IIF syntax entity DimensionDescription

The values of the dimension-identifiers shall be "x," "y," "z," and "t."

-— IIF syntax entity F undamentallmageStructure

The metric-array component shall be selected.

- IIF syntax entity PixelStructure

The compound-pixel-structure component shall be selected.
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The following constraints hold only for the homogeneous-bands case:

IIF syntax entity Dimensionality

The value of the number-of-dimensions component shall be in the range of [2..5].

IIF syntax entity DimensionDescription

The values of the dimension-identifiers shall be "x," "y," "z, "'t," and "b."

IIF syntax entity FundamentallmageStructure

The metric-array component shall be selected.

IIF syntax entity PixelStructure

The elementary-pixel-structure shall be selected.

6.1.2 Foundation profile of the IIF-DF

The foundation profile of the IIF-DF is defined by a list of constfaints that apply to the syntax rules of the
full IIF-DF syntax, described in clause 5. For all other rules.and the description of the semantics, refer {o

clause 5.

Two cases are distinguished: the band-interleaved. case and the pixel-interleaved case. In the banl-
interleaved case, images are defined as records.0f\2D arrays of elementary pixels; in the pixel-interleav¢d

case, images are defined as 2D arrays of records:

The following constraints hold for both:eases:

IIF syntax entity Profile

The value of this entity.shall be "foundation profile".

IIF syntax entity, ContentsBody

It is not allowed to select the basic-data-object component.

IIF syntax entity Image

The image-data component may contain only one ReferencedUnit entity.

ITF syntax entity ImageStructure

It is not allowed to select the compound-image-structure component.

IIF syntax entity Dimensionality

The value of the number-of-dimensions component shall be 2.
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- IIF syntax entity DimensionDescription

The values of the dimension-identifiers shall be ''x" and "y".

- IIF syntax entity BandRecord

The value of the number-of-bands component is limited to 3 for all colour spaces with the exception of

the CMYK colour space. In the latter case, 4 bands are allowed.

4 IIF syntax entity BandRecordComponent

In the case of colour images, the values of the band-identifier components shall conform to the
mappings between colours and image channels which are specified in ISO/IEC 12087-1

IIF syntax entity MetricArrayElement

The pixel-structure component shall be selected.

{ IIF syntax entity ElementaryPixelStructure

Only the values 1, 2, and 3 are allowed for the ElementaryPixelStructure entity in order to restrict the
pixel structures to Boolean, non-negative integer, and integer.

IIF syntax entity PixelBandRecord

The value of the number-of-bands component is limited to 3 for all colour spaces with the exception of
the CMYK colour space. In the latter case, 4 bands are allowed.

IIF syntax entity PixelBandRecordComponent

The values of the band-identifier~ecomponents shall conform to the mappings between colours and
image channels which are specified in ISO/IEC 12087-1.

IIF syntax entity DatalUnit

The external-data-unit component shall not be selected.

IIF syntax entity SingleDataUnit

The.registered-data-unit and compressed-data-unit components shall not be selected.

IIF syntax entity ImageRelatedData

The types of image-related data are limited to histogram, look-up-table, region-of-interest,
neighbourhood-array, matrix, and tuple.

- IIF syntax entity Histogram

Within the class-description component, only non-negative integer may be chosen.
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- syniax entity LookUpTabie
Within the inpui-daia-types omponem only the elementary data types non-negative integer and
signed integer may be chosen. Within the ouipui-data-types component, oniy Booiean, non-negative
integer, and signed integer may be chosen.
h &4 nl 4 .
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For all components, the dimensionality is limited to 2. The polarity-reversed component may oty b
used in combination with ROIs of type BooleanArray and SetOfCoordinates.
- IIF syntax entity CoordinateND
The reai-vector component shail not be selected.
- IIF syntiax entity NeighbourhoodArray
For all components, the dimensionality is limited to 2. Within the élenteni-structure component, only
Boolean, non-negative integer, signed integer, and real may be chosen.
- ITF svntax entitv Tunle
ITF syntax entity Tupl
Within the element-structure component, only Booléan} non-negative integer, signed integer, and reql

he

may be chosen.
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ollowing constraints hold only for the band-interleaved case:
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IF syntax entity FundamentaiimageStructure

L1113

The band-record component shall be seiected.

The metric-array component shall be selected.

IIF syntax entity PixeiStructure

The compound-pixel-siructure component shall be selecied.
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6.2 Registered profiles for the IIF-DF

The profiles included in ISO/IEC 12087 are not expected to satisfy all future needs. New application
profiles may be registered, when required, in the ISO Register of Graphical Items (see ISO/IEC 9973) by
the International Registration Authority (RA) or via International Standardized Profiles (ISP).

Registered profiles for the IIF-DF are constructed by:

p.2.1 Application-specific semantics

syntax entity

a) defining additional application-specific semantics to specific values of one or more IIF-DF syntax
entities for which an extension of the semantics is allowed (see 6.2.1) and/or by

b) constraining the full profile of the IIF-DF or one of the other standardized profiles defined in 6.1.
This means that in the case of choosing a registered profile in addition to a standardized profile,
the constraints defined for both profiles hold true at the same time (see 6.2.2).

Table 2 shows all IIF-DF syntax entities which allow for the registration of appli¢ation-specific semantics.

component

Profile

ImageStructure
DataPlacement
ElementaryPixelStructure
CompressedDataUnit
RegisteredDataUnit
ExternalReference
External Address
LookUpTable
NeighbourhoodArray
MetricDescription
MeasurementUnit
Metric Transformation
Domain
ChannelCharacteristics
ChannelCharacteristics
ChannelCharacteristics

processing-history

data;representation
registration-id
object-internal-id
cleartext-address
interpolation-method
semantic-label
coordinate-system
measurement
standard-transformation
domain-type
channel-type
channel-usage
background-value

CompandorDescription function-type
LinearRGBSpace representation
LinearRGBSpace illuminant
GammaRGBSpace representation
GammaRGBSpace illuminant
ColourBand verbal-description
TrageAmmotation Tumreric-Tdentifier
ElementaryDataType ---

Table 2 - IIF-DF syntax entities which allow for registration

For components of type INTEGER, registered values shall be in the range of [1000..2000]. The constraints
that are contained in the full profile to limit the value range of a certain syntax element to those values for

which some semantics are predefined, will be changed if a new value is registered permitting this value to
be set.
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The following methods are allowed to form constraints to the IIF-DF syntax:

A list of all syntax entities which contain componénts of type ANY is given in Table 3.

a) A constraint may state that particular alternatives in a "CHOICE" syntax entity may no longer be
permitted.

present.

¢) A constraint may state that an "OPTIONAL" component of a syntax entity may\fnow be
mandatory.

d) A constraint may limit the number of elements within a "SEQUENCE OF" syntax{entity.
e) A constraint may limit the allowed values for an elementary syntax entity.
f) A constraint may limit the hierarchical depths of recursive syntax entitjés:

g) A constraint may state that an "ANY" placeholder shall be replaced by a certain syntax entify
(including a semantical description of the new entity).

NOTE - Constraints of category i) may, at first, seem to be extending the syntax. On the syntactical level, this|is
not true. In fact, this method constrains the syntax because som€“data streams that conform to the full IIF-IDF
syntax will no longer conform with the constrained synta%.,/Also, all data streams that conform with the
constrained syntax also conform with the full IIF syntax. On'the semantical level, it is true that the specification pf
the meaning of the new syntax entities that replace ANY entities might be regarded as an extension.

syntax entity component

ContentsHeader application-data
ContentsElement prolog
ContentsElement epilog
RegisteredDataUnit pixel-values
ImageRelatedData usage
Coordinate AndFeature feature
ImageAttribute freeform

ChannelCharacteristics
ChannelCharacteristics
CompandorDescription
ImageAnnotation

sampling-function
application-specifics
application-specific
contents

Table 3 - IIF-DF syntax entities which contain components of type ANY

EXAMPLES

1 A constraint that belongs to category a) is: "It is not permitted to choose the CompoundImageList
entity within the CompoundlmageStructure entity."

2 A constraint that belongs to category e) is: "The value of the number-of-dimensions component
which is contained in the Dimensionality entity shall be 2". Because of the constraints which are
already contained in the definition of the full profile of the IIF-DF for the Dimensionality entity, this
automatically restricts the number of DimensionDescription entities which are contained in the
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sequence to 2.

3 A constraint that belongs to category f) is: ""The number of MetricArray entities which are nested
in a FundamentallmageStructure entity shall be 1."

4 A constraint that belongs to category g) could be the definition of the syntax of a patient folder
that shall be used as the application-specific component of the ImageAnnotation entity within the

4. 1 . .
Hcdicar limaglily COIMMIITUIIIty .

4.3 Extension methods

Hor the IIF-DF, no other extension methods are supported than encompassed by the registration 6f new
application profiles according to the rules specified in 6.2
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7 IPI-IIF Gateway functionality

The functionality of the IPI-IIF Gateway is defined according to the interworking scenarios between the
application, the IPI-PIKS, and the IPI-IIF Gateway. The IPI-IIF Gateway may be used in a stand-alone
mode, as well as in combination with the IPI-PIKS. Both scenarios are described in 4.2.

71 Basi ies of IPLIIE G functi

The IPI-IIF Gateway provides the following categories of functionality:

a) Gateway control and error handling

b) Import and export functionality

c) Parse and generate functionality

d) Data structure access functionality

e) Data structure manipulation functionality

f) Compression and decompression functionality
g) Application-oriented functionality

These categories are described in the subsections below.

7.1.1 IPI-IIF Gateway control and error handling

This category encompasses all functions which are tised to open, to close, and to reset the IPI-IIF Gateway
and to inquire about its status. The IIF Gateway is\in one of the following three operational states:

{IIF_GATEWAY_CLOSED, lIF\GATEWAY OPEN, IIF_GATEWAY ERROR}

For each IIF Gateway function, a number of error situations are specified, any of which will cause the erro
state to be set and the error handling function to be called from the function in which the error wap
detected. Every IIF Gateway implementation supports this error checking.

an

The list of IIF Gateway function-caused errors is provided in Annex B. In case of any error which i
explicitly defined in this.list, the IIF Gateway calls the error handling mechanism. This mechanism
provides an interface-between the IIF Gateway and the application. The application may either provide its
own error handling function or may use the one provided as part of the IIF Gateway.

Any error handling function accepts the following information from the IIF Gateway:
a) Jdentification of the error condition
b)\/identification of the IIF syntax entity that caused the error
c) identification of the IIF element that called the error handling function

L d) theerrorfile-identifier

The error handling function provided by the IIF Gateway calls the error logger function using the same set
of parameters. The latter writes an error message on the error file. This message consists of the error code
and the identifier of the IIF Gateway function in which the error was detected. This two-stage calling of
error functions allows the application to supply its own error handling function while still having access to
services provided by the error logging function.

The following error numbers are reserved:

a) Unused error numbers less than 2000 are reserved for future standardization
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b) Error numbers 2000 to 3999 are reserved for language bindings

¢) Error numbers greater than or equal to 4000 are reserved for registration in the ISO International
Register of Graphical Items, which is maintained by the Registration Authority.

7.1.2 Import and export functionality

This category encompasses all functions that allow for the opening and closing of data ports and the
fransfer of image and image-related data from the IPI-PIKS to the IPI-IIF Gateway and vice versa.

The IPI-IIF Gateway does not standardize a specific low-level data exchange mechanism. Rathen,. each

fow-level data exchange mechanisms, as typically provided by operating systems, may be sharfed by the
[PI-IIF Gateway.

The IPI-IIF Gateway employs a port concept to cover different low-level data exchange”mechanisms.
When the IPI-IIF Gateway is writing or reading data, a port identifier is assigned, fromi and/or to which
(ata transfer takes place.

EXAMPLE - Examples of low-level data exchange mechanisms which aréZegvered by the port concept
are data exchange by writing to and reading from files, and data exchange based on pipes or sockets.

The IPI-IIF Gateway will typically operate three types of ports from and:to

a) the application program,
b) the IPI-PIKS, and
c) the file system, or the transport interface of a network.

This situation is illustrated in Figure 5.

application program

file : IIF gateway

PIKS

channel/port

network

Figure 5 - Exemplary ports of the IPI-IIF Gateway

7.1.3 Parse and generate functionality

This category encompasses two functions which allow for the translation between IIF-DF data streams
(according to the IIF data format) and IPI-IIF gateway-internal data structures which are accessible and
manipulable via other IPI-IIF Gateway functions.

The read_and_parse_iif_image function reads an IIF-DF data stream, decodes the ASN.1 data entities and
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creates an IPI-IIF gateway-internal data structure. The generate_and_write_iif_image function, in turn,
arranges the data ordering and creates an encoded IIF-DF data stream from a data structure.

7.1.4 Data structure access functionality

This category encompasses all functions which allow for the access and manipulation of data structures.

From the viewpoint of the application programmer, a data structure is a tree-like representation of apars¢d
IIF-DF data stream. The nodes of the tree represent IIF syntax entities. The upper-most node (i.e., the rogt)
of a data structure tree which has been created by parsing an IIF-DF data stream représents t
FullDataFormat entity. The other nodes represent subentities, such as FormatDescriptor,@ontentsHeaddr
Contents, Image, ImageStructure, Dimensionality, etc. According to the data structure manipulatign
functionality described in 7.1.5, data structures can be created that represent only a subtree of an entire IIF-
DF-conformant image structure tree. Because every data structure represents ‘an entity of the IIF-DF
syntax, they are called IIF syntax entity within the IPI-IIF Gateway manual pages

For a list of all IIF-DF syntax entities and their numerical identification fumbers, refer to Annex A. Withjn
the access and manipulation functions of the IPI-IIF Gateway, these numbers are used to identify the I|F
syntax entities.

Note that the description of the tree-like data structure does not'preclude any IPI-IIF gateway-internal dafa
representation. Only the virtual representation in terms of-access functionality is described by this part
ISO/IEC 12087.

=

As described in 5.1.2, every IIF syntax entity comSists of a number of components. For example, the
BandRecord entity consists of the number-of-bands component, the data-placement component, and the
record-components component. The type of.éach component is defined by reference to another syntgx
entity which is either described elsewhere in the IIF-DF syntax or within the ASN.1 standard. For examplE,
the data-placement component is represented by the DataPlacement entity, which is described within the
IIF-DF syntax. The number-of-bands>component is represented by the INTEGER entity, which is 4n
elementary syntax entity. A list of all IIF syntax entity component names is provided in Annex A.

Note that IIF syntax entities\may not be used as globally unambiguous identifiers within a data structufe
tree because one IIF syntax)entity may occur at multiple locations within the same data structure tree. THe
meaning of the IIF syntax entity depends on the location in the tree. For example, the ImageAttribute entify
allows for the description of image attributes (e.g., colour space). A data structure tree may contain
multiple images'with different colour spaces.

Furthermorg, multiple components of one IIF syntax entity may be represented by the same IIF syntdx
entity. Fer'example, the title and the owner component of the ContentsHeader entity are both representdd
by the elementary JA5String entity.

Hence, the access of data within a data structure tree that represents an IIF syntax entity is based on|a
sequential traverse from node to node. It works as follows:

a) AIIIF syntax entities are handled by the application program via abstract identifiers (i.e., a handle
or a pointer).

b) The type of an IIF syntax entity (i.e., a node of the data structure tree) can be inquired into by
passing the identifier of this node to the inquiry function. The output is a numerical value. It
describes the type of the IIF syntax entity which is represented by this node. The list of all valid
IIF syntax entities and their numerical values is given in Annex A.

¢) Every component of an IIF syntax entity can be accessed using the component number. This
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number is constructed by appending the three digit syntax entity number with a two digit
component count. A complete list of valid syntax entities, valid component names, and associated
numbers is given in Annex A. The access function returns an identifier to the node that represents
this component. This identifier does not point to a new object but to a subtree of the input object.

d) Some components are marked with the keyword OPTIONAL. Others are alternatives of a
CHOICE. These components do not necessarily exist in the data structure tree. In these cases a

NULL is returned and no error is generated.

e) Some components are defined as SEQUENCE OF a certain IIF syntax entity. In this case the
component encompasses an arbitrary number of these IIF syntax entities. Hence, the access
function requires another input parameter telling the index of the IIF syntax entity to be aceessed.
The entities are numbered starting from zero. This parameter is ignored in all other cases!

f) In order to provide faster access to the data within the tree, component names of lsubéntities (and
subsubentities, etc.) may also be used as input parameters. In the case of @mbiguities due to
multiple occurrences of these component names within a subtree, a NULL js feturned and no error
is generated.

g) For elementary IIF syntax entities and components that are represénfed as elementary entities
(like, e.g., INTEGER, IA5String, REAL), get value and set value fungtions are provided.

.1.5 Data structure manipulation functionality

\s described in 7.1.4, IIF syntax entities are represented as trée=like data structures. For manipulations of
nese data structures, produce, delete, attach, and detach functions are provided. The manipulations work in
ne following way:

I e e N |

a) A node in the data structure tree may be copied or deleted. Both operations affect all subnodes.

b) A new node may be created. This function requires the numerical value identifying the IIF syntax
entity that shall be represented by\this node. No values or links to subentities are set by this
function.

¢) A created node can be filled with components by giving the name of the component and the
identifier of the IIF syntax-entity which shall represent the component.

NOTE - During the manipulation of data structures using the above-mentioned functions, the application
programmer has to @ssure the semantical correctness of the data. The consistency of reference labels, band-
identifiers, compenent-identifiers etc. is not maintained automatically.

Using the attach/detach functionality step by step, simpler IPI-IIF structures may be combined into more
complex, and\Simpler structures may be extracted from more complex ones. Thus, an interface may be
realized between the IPI-IIF data types (that are interchangeable by means of the IPI-IIF) and the IPI-PIKS
data types'(that can be processed by the IPI-PIKS, but also interchanged by the IPI-IIF). The IPI-IIF data
types, are oriented by the (generic) IPI data types that are introduced in clause 4 and form a superset of the
I

I PDHIQ J

FPIKS—data—types—ThetPFHFdata—types—supportcompound—amd—teterogeneous data structures of
arbitrary hierarchical organization whereas the IPI-PIKS data types support five-dimensional images with
limited heterogeneity.

7.1.6 Compression and decompression functionality

This category encompasses image data compression and decompression functions. The algorithms which
are provided by the IPI-IIF Gateway are related to the encoded representations of compressed image data
allowed within the ITF-DF. As described in 5.3.3, the following standards are referenced:
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- CCITT Recommendation T.4
- CCITT Recommendation T.6
- ISO/IEC 11544 (JBIG)

- ISO/IEC 10918 (JPEG)
- ISQAEC 11172 (MPEG-1)

These standards define compression algorithms which fall into several categories: lossless vs. lossy)b
level vs. multiple-bits-per-pixel, still images vs. time sequences, data arrangement for sequéntial v4.
progressive build-up. The standards have multiple applications and are very versatile! Therefors
implementations can support different levels of performance and sets of features and still be ‘a conformin
implementation of the standard. The conformance levels are indicated by constraints-placed on the fre|
parameters of each individual standard.

ACAIAV LS B

NOTES

1 Group 3 and Group 4 facsimile are lossless bi-level (or binary) compression standards. They work according
to one- and two-dimensional entropy coding schemes, respectively, whick were designed to perform best on a s¢t
of test images which have been scanned at approximately 200 dots per ifich. They are sequential in nature becaude
they compress and decompress images in a raster-scan order. The<compression ratio achieved is image dat
dependent.

2 JBIGis alossless bi-level and limited-bits-per-pixel compression standard. On bi-level images scanned at 200
dots per inch, JBIG can be expected to achieve a 20 to-30% compression improvement over Group 4. JBIG c
adapt to different statistical image characteristics. It has'a sequential mode of operation and a progressive mode.
the latter mode, images of lower resolution are encoded first with a small number of bits and then the imagde
resolution is progressively increased. The previously encoded lower resolutions are used as predictors for tHe
higher resolutions. The JBIG algorithm canibe an effective method of losslessly compressing images whi
contain from one to six bits-per-pixel.

3 The JPEG compression standaid-was designed for sequential and progressive coding of still colour images. [t
has both a lossless and a lossy mode. The latter mode is based on a discrete cosine transform (DCT) of 8 by
pixel blocks, followed by quantization and entropy encoding. In its lossless mode, it can code from one to sixte:
bits-per-pixel. In the lossy.mode, eight and twelve bits-per-pixel are allowed. JPEG is very effective at los
compression of colout jmages at up to about 30:1 compression ratios and higher. JPEG's progressive mode
operation works eithér by ordering bit-planes according to their significance or by ordering DC coefficien
according to their'significance. Furthermore, a hierarchical mode of operation is provided. In this mode, the imaJ
is encoded as a\pyramid of different resolutions.

[ ZIEEY

4 The-MPEG-1 compression standard defined in ISO/IEC 11172 was designed for synchronized video and
audio compression at about 1.5 Mbits/sec. The compression ratio is about 100:1 with resulting video qualify
approximately equal to that of a VHS video cassette player. In contrast to JPEG, the MPEG-1 Standard defines|a
eolour mode (YCyC,) and a fixed subsampling ratio among the three bands (4:1:1). Besides the DCT-basdd
encoding of frames, the MPEG-1 algorithm performs motion compensation (based on prediction, interpolation and
the use of motion vectors) to achieve the high compression ratio. Three types of pictures are used: intra-pictures,

interpolated pictures, and predicted pictures. The encoding scheme is asymmetrical: the encoder is much more
complex than the decoder. The MPEG-1 audio signal is compressed to a rate of about 192 or 384 Kbits/sec. The
decompressed audio signal is a high fidelity stereo signal.

Within the IPI architecture, image data compression and decompression may take place at only one
location: image data compression and decompression is performed by the respective components of the
IPI-IIF Gateway. The data import and export processes from and to the IPI-PIKS do not perform image
data compression and decompression. This situation is illustrated in Figure 6.
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Figure 6 reinforces the fact that there is one data path in and out of the IPI-IIF Gateway domain and one
path in and out of the IPI-PIKS domain. IPI-PIKS domain data objects may be picked up by the application
and/or the IPI-IIF Gateway. The IPI-IIF Gateway domain objects may be picked up by the application
and/or the PIKS domain. An implementation of the IPI-PIKS and the IPI-IIF Gateway supplied by a single
vendor may have common representations of IPI-PIKS and IPI-IIF Gateway data objects and thus avoid
some parse/generate operations.

7.).7 Application-oriented functionality

This-category encompasses all functions which perform multiple functional steps according to the
categorieS.of functionality defined in 7.1 at once. From the viewpoint of the application these functions afe
located on‘a higher (and thus more application-oriented) level.

7.2 IPI-IIF gateway-internal tables

There is one gateway-intérnal table to support the control of the IPI-IIF Gateway: the GATEWAY STATUS
TABLE.

The first table entry is set to the cufrent IIF status which can be one of three alternatives as defined in 7.1.J1.

Then the table contains open port entries for every opened port currently under control of the IPI-I[F
Gateway. These entries consist of the folowing fields:

- Port identifier: This is the identifier Which has been assigned to the port by the open_port functiof.

- /O direction: This parameter specifies thé /O direction of the opened port. The following optiohs
are specified:

{ READ, WRITE, READ/AND WRITE }

- Access type: This parameter specifies whether the port shall support random access (such as a fil
or sequential access (such as a socket). The following options are specified:

{ RANDOM, SEQUENTIAL }

\J
~

- Domain: This parameter specifies the communication domain in which the I/O operation shall take
place. The following options are specified:

{ PIKS, NON_PIKS}

Choosing the PIKS option supports optimized data transfer between IPI-PIKS-and the IPI-IIF
Gateway by allowing the GenerateAndWritelIFlimage and InputObject functionto transfer data
using an internal representation.

- VO status: This parameter specifies whether there is any pending I/O operation on this port, The
following options are specified:

{ CLEAR, PENDING }

IPI-IIF Gateway functions are provided to write, read, and reset this table. See 7.4 for further details.
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7.3 Survey of IPI-IIF Gateway functions

A list of all IPI-IIF Gateway functions and the respective identification numbers is given in Table 4.

]

]

Gateway control functionality Open IIF Gateway 001
Close IIF Gateway 002

Reset IIF Gateway 003

Inquire IIF Gateway Status 004

Inquire Supported Functionality 005

Error Handler 006

Error Logger 007

Error Test 008

Import and export functionality Open Port 101
Close Port 102

Inquire Port 103

Reset Port 104

Export IIF Data to IPI-PIKS 105

Import IIF Data from IPI-PIKS 106

arse and generate functionality Read and Parse IIF Jmage 201
Generate and Write IIF Image 202

ata structure access functionality Inquire IIF Syntax Entity Choice 301
Inquire ITF-Syntax Entity Optional 302

InquireIIF Syntax Entity Sequence 303

Inguire IIF Syntax Entity Number 304

Inquire IIF Syntax Entity Validity 305

Inquire IIF Syntax Entity Type Definition 306

Inquire IIF Syntax Component Type Definition 307

Get IIF Syntax Entity Component 308

Get IIF Syntax Entity Value 309

Put ITF Syntax Entity Value 310

ata structure manipulationfunctionality Create IIF Syntax Entity 401
Copy IIF Syntax Entity 402

Delete IIF Syntax Entity 403

Attach IIF Syntax Entity 404

Detach IIF Syntax Entity 405

Release IIF Syntax Entity Identifier 406

Insert IIF Atomic Sequence Element 407

Delete IIF Atomic Sequence Element 408

Compress and decompress functionality Compress IIF Syntax Entity 501
Decompress IIF Syntax Entity 502

Application-oriented functionality Get Image Subrange 601
Put Image Subrange 602

1

Table 4 - Survey of IIF Gateway functions
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Every manual page consists of the following parts:

Description:

This contains a verbal description of the function. For an overview, refer to 7.1.

Name:

This is the formal name of the function.

Function class:

This is the name of the function class, e.g., DATA STRUCTURE ACCESS (4)

Parameters:

Here a list of input and output parameters appears. The types are given in the notation mentioned
above.

Status:

This is the required IPI-IIF Gateway status.

Error Codes:

All potential errors are listed together withthe respective error codes. For an overview of all IPI-
IIF Gateway errors, refer to Annex B.
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IPI-IIF GATEWAY FUNCTION No. 404 ATTACH IIF SYNTAX ENTITY
Description:

An IIF syntax entity is attached as a component to another IIF syntax entity. The entity type of the former
ITF syntax entity needs to conform to the component type of the latter syntax entity as defined in the IIF-
DE suntax

The place within the parent entity to which the new entity should be attached, is identified by tlrle
"component number" parameter. For syntax entities that consist of only one (unnamed) component, th

nnalie ) COINPONCIt y i

parameter is ignored.

For components that are organized as SEQUENCE OF a certain syntax entity, the ''component inde)
parameter is used to give the index of the syntax entity to be associated with the component. This
parameter is ignored in all other cases. The entities are numbered starting from zero.

Entities are restricted to be attached to only one parent entity at a time. Once an'éntity has been attached, fit
can still be operated on. Before deleting an entity, it needs to be detached.

EXAMPLE - Given a Dimensionality entity which has \been '"filled up" with two
DimensionDescription entities, one for the x and the other for the y axis. In order to attach a thifd
DimensionDescription entity (describing the z axip)\%to the Dimensionality entity, tHe
attach_iif_syntax_entity function needs to be called with four input parameters: the identifier of tHe
Dimensionality entity, the identifier of the new DimensionDescription entity, the number of tHe
component (in this case: /0 501), and the index '2".

The attach_iif_syntax_entity function provides a getteral mechanism for the composition of compound Iﬂ
syntax entities. For an overview of the accesstand manipulation functionality provided by the IPI-I
Gateway, refer to 7.1.4 and 7.1.5.

NOTE - During the manipulation of_data-structures using this function, the application programmer has to talte
care of the semantical correctness. of the data. The consistency of reference labels, band-identifiers, componen
identifiers etc. is not maintained-automatically.

-
i

Name:

attach_iif_syntax_entity

Function class?

DATA STRUCTURE MANIPULATION (5)

Parameters:

IIF syntax entity identifier 1P in/out
Subentity identifier 1P in
Component number SP in
Component index NP in
Status:

IIF_GATEWAY OPEN
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Error Codes:

801

Cause: IIF Gateway is not in the proper status

Reaction: Abort operation and issue warning

810

(Cause: HE syntax-entity-identifieris-invalid

Reaction: Abort operation and issue warning

811

(ause: IIF syntax entity has a wrong type

Reaction: Abort operation and issue warning

814

(ause: Component name does not exist for the given IIF syntax entity type

Reaction: Abort operation and issue warning

815

Cause: Component name is ambiguous at this level of IIF syntax entity

Reaction: Abort operation and issue warning

816

(ause: Specified component has no subentity at this index

Reaction: Abort operation and issue warning

§21

(ause: Subentity already attached to another syntax entity

Reaction: Abort operation and issue warning

§25

Cause: ITF syntax entity already hasa-subentity attached to the specified component, or (in case
of a CHOICE construct) te'another member of this CHOICE.

Reaction: Abort operation and issuye' warning
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IPI-IIF GATEWAY FUNCTION No. 002 CLOSE IIF GATEWAY

Description:

This function closes the IPI-IIF Gateway. The IIF GATEWAY STATUS TABLE is set to "IIF_gateway_closed."
Al TPI-IIF gateway-internal data structures are deleted and all tables are cleared.

Name:

close_iif_gateway

Function class:

IIF GATEWAY CONTROL (1)

Parameters:

None

Status:

IIF_GATEWAY OPEN, IIF GATEWAY ERROR

Error Codes:

801
Cause: IIF Gateway is not in the proper status
Reaction: Abort operation and issue ‘Warning
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IPI-ITF GATEWAY FUNCTION No. 102 CLOSE PORT

Description:

This function closes a port for reading and/or writing IIF image data. The input parameter is a port
identifier. The respective entry is deleted from the GATEWAY STATUS TABLE.

Name:

lose_port

Function class:

MPORT/EXPORT (2)

Parameters:

Port identifier 1P in

Rtatus:

[IF GATEWAY OPEN

Error Codes:

RO1
Cause: IIF Gateway is not in the proper Status
Reaction: Abort operation and issue warning
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IPI-IIF GATEWAY FUNCTION No. 501 COMPRESS IIF SYNTAX ENTITY

Description:

This function performs the compression of an uncompressed field of pixel values given by the
"uncompressed pixel field identifier'" parameter. This parameter may be represented by one of the IIF
syntax entities for uncompressed pixel values (i.e., BuiltinEncodedDataUnit, ExternallyDefinedDataUnit,

and-R tot DR AR & AN
ANTIC ST CUDUIAUTIT)

The type and the ordering of the source data is described by the "image structure entity identifier
parameter. This parameter represents an /mageStructure entity which describes the structure of the giveh
field of pixel values.

NOTE - To avoid ambiguities, this ImageStructure entity may not comprise descriptions of.other pixel fields nt
included in the given field of pixel values. Hence, it may not contain a subentity of typerCofpoundimageArra
CompoundlmageRecord, CompoundlmageList, CompoundImageSet, BandRecord, or(MetricArray for which tHe
data-placement component has been assigned to distributed (1).

The output of the function is an identifier to a CompressedDataUnit entity) containing the compressefl
pixel values.

The compression mode is determined by the basic compression algorithm (Facsimile, JBIG, JPEG, an
MPEG-1) and a list of parameters which differs for each of thedasic algorithms. This list only determine
the compression mode but not the source image characteristic:

2=

NOTE - Information such as "number of bands" and "array size" for every band is contained in the image structute
entity. Thus, it is not necessary to have these source~image attributes as extra parameters for the compressign
function.

For the constraints that apply for each compréssion parameter with respect to the source image forma
refer to the respective standard documents..For an overview of the features and application areas of each
compression algorithm, refer to 7.1.6.

The list of compression parameters ‘contains the following items:

a) For the Group 3 facsimilé\compression, the list of compression parameters contains:

- compression mode SP uncompressed (1
one-dimensional (2
two-dimensional (3

b) For the Group 4 facsimile compression, the list of compression parameters is empty. The encoding
always conforms to class 1, the facsimile encoding. Teletex and mixed mode are not supported.

c)._For the JBIG compression, the list contains:

- number of bit-planes

- plUglebiVC L‘ldld alldlligCHICII fidg

- initial layer to be transmitted

- final layer to be transmitted

- initial layer template flag

- transmission order high to low flag

- number of lines per stripe

- number of stripes

- maximum horizontal offset for Adaptive Template
- maximum vertical offset for Adaptive Template

£5%5%355%3%%%
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e) Forthe MPEG-1 compression, the list contains:

- intraframe interval NP
- predicted frame interval NP
- picture rate NP

d) For the JPEG compression, applied to an image which consists of n bands, the list contains the

following input parameters:

- hierarchical mode flag BP
- if hierarchical mode:
- number of frames NB
- if hierarchical mode: for each frame:
- differential frame BP
- number of lines in frame NP
- number of samples per line NP
- list of components in frame n * NP
- for each frame (only one in non-hierarchical mode):
- number of scans NP
- for each scan:
- list of components in scan n * NP
- arithmetic entropy coding flag: BP
- lossless mode flag BP

- if lossless mode:
- for each scan:

- predictor NP
- point transform valug NP
- if lossy mode:

- extended mode flag BP
- if extended mode:

- progressive mode flag BP
- for each component:

- ‘guantization table selector NP

- for eachscan:
4 for each component in scan:

DC entropy table selector NP
AC entropy table selector NP
- if progressive mode:
- start of spectral selection NP
- end of spectral selection NP
- successive approximation bit high NP
- successive approximation bit low NP
- for each scan optionally (if value has changed):
ifossy-mode-(repeat-O-to-4-tirnes)y:
- quantization table element precision NP
- quantization table destination identifier NP
- quantization table elements 64 * NP
- if huffman entropy coding mode (repeat O to 4 times):
- huffman table destination identifier NP
- DC or lossless huffman table (16 + 16) * NP
- if arithmetic entropy coding mode (repeat O to 4 times):
- arithmetic coding table destination identifier NP
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- DC or lossless conditioning table value NP
- if lossy mode and huffman entropy coding mode (repeat O to 4 times):
- huffman table destination identifier NP
- AC huffman table (16 + 256) * NP
- if lossy mode and arithmetic entropy coding mode (repeat O to 4 times):
- arithmetic coding table destination identifier NP
- AC rnndirinm’ng table value NR
- restart interval segment length NP
Name:
compress_iif_syntax_entity
Function class:
COMPRESS/DECOMPRESS (6)
Parameters:
Uncompressed pixel field identifier P in
Image structure entity identifier IP in
Compression algorithm SP in
List of compression parameters i3 in
Compressed data unit entity identifier P out

The allowed values of the compression algorithm parameter are given by the data-representatio
component within the CompressedDataUnit entity. Refer to 5.3.

Status:

IIF_ GATEWAY OPEN

Error Codes:

801
Cause: IIF)Gateway is not in the proper status
Reaction: Abort operation and issue warning
810
Cause: IIF syntax entity identifier is invalid
Reaction: Abort operation and issue warning
811
Cause: HE suntax entitv has a wrong tune

J 4 (=T
Reaction: Abort operation and issue warning
812
Cause: IIF syntax entity has missing subentities
Reaction: Abort operation and issue warning
817
Cause: Violation of data compression constraints
Reaction: Abort operation and issue warning
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IPI-IIF GATEWAY FUNCTION No. 402 COPY IIF SYNTAX ENTITY

Description:

Thi Fart
This affects

enhantitiag
SUUUIILILICS.

This function copies the data structure of an IIF syntax entity. The identifier to the new entity is returned.
all

1
1

.

[his function may also be used to copy substructures of a data structure representing an IIF syntax entity.

Therefore, the get_iif_syntax_entity_component function needs to be applied first, in order to get thée
identifier of the substructure

Name:

opy_lif_syntax_entity

DATA STRUCTURE MANIPULATION (5)

Parameters:

IF syntax entity identifier IP in
New IIF syntax entity identifier IP out
Btatus:

[IF_GATEWAY_ OPEN

Error Codes:

801

Cause: IIF Gateway is not in the proper status
Reaction: Abort operation and issue warning

810

Cause: IIF syntax entity identifier is invalid
Reaction: Abortoperation and issue warning

812

Cause: IIF syntax entity has missing subentities
Reaction: Abort operation and issue warning
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Description:

ISO/IEC 12087-3:1995(E)

CREATE IIF SYNTAX ENTITY

This function creates a data structure that represents an IIF syntax entity. The number of the IIF syntax

entity is given by the "IIF syntax entity number" parameter.

The function may be used to create syntax entities:

- elementary ASN.l entities which are used within

GeneralizedTime, etc.),

- elementary IIF syntax entities (e.g., Identifier, Serialization, etc.), and
- compound IIF syntax entities (e.g., FundamentallmageStructure, Contents, FEullDataFormat, etc.).

The list of all valid IIF syntax entities and the respective numerical identification values is given in 5.3.

NOTE - This list also assigns numerical identifiers to the elementary ASN.1 éntities (like INTEGER, IASString

etc.) which are used within the IIF syntax.

Compound IIF syntax entities that have been created with the credte_iif_syntax_entity function do n
contain any subentities. Therefore, the attach_iif_syntax_entity fusiction needs to be applied.

For a general description of the data structure access and manipulation functionality provided by the IP

IIF Gateway, refer to 7.1.4 and 7.1.5.

Name:

create_iif_syntax_entity

Function class:

DATA STRUCTURE MANIPULATION((5)

Parameters:

IIF syntax entity nupber Sp
IIF syntax entity.idenfifier 1P
Status:

IIF GATEWAY OPEN

Error Codes:

out

o
-

the IIF syntax (e.g., INTEGE]

=3

801

Cause: IIF Gateway is not in the proper status
Reaction: Abort operation and issue warning
811

Cause: IIF syntax entity has a wrong type
Reaction: Abort operation and issue warning
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IPI-IIF GATEWAY FUNCTION No. 502 DECOMPRESS IIF SYNTAX ENTITY

Description:

This function decompresses a field of pixel values which is given by the "compressed data unit entity
identifier" parameter. This parameter represents a CompressedDataUnit entity.

NOTE - All parameters relevant for the decompression process are included in the compressed data field. Thus;
the only parameter necessary for the decompression function is the entity that describes the structure and data
ordering of the image data after being decompressed.

The structure and data ordering of the image data is passed to the function by the "image structixe entity
idlentifier' parameter. It represents an ImageStructure entity.

NOTE - To avoid ambiguities, this ImageStructure entity may not comprise descriptions of/other pixel fields not
included in the given field of pixel values. Hence, it may not contain a subentity of type{CompoundlmageArray,
CompoundImageRecord, CompoundlmageList, CompoundImageSet, BandRecord, or.MeétricArray for which the
data-placement component has been assigned to distributed (1).

The function returns the "uncompressed pixel field identifier" parameter. This parameter represents the
uncompressed field of pixel values by one of the IIF syntax centities BuiltinEncodedDataUnit,
HxternallyDefinedDataUnit, and RegisteredDataUnit. The order and types of data within these output
eptities conform to the ImageStructure entity.

Name:

decompress_iif_syntax_entity

Function class:

CPMPRESS/DECOMPRESS (6)

Parameters:

Compressed data unit entity identifier 1P in
Image structure entity identifier 1P in
Uncompressed pixel field-jdentifier Ip out
Status:

IIF GATEWAY OPEN

F1rr0r Codes:

801

Cause: IIF Gateway is not in the proper status
Reaction: Abort operation and issue warning
810

Cause: IIF syntax entity identifier is invalid
Reaction: Abort operation and issue warning
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811
Cause:

Reaction:

812
Cause:

Reaction:

IIF syntax entity has a wrong type
Abort operation and issue warning

IIF syntax entity has missing subentities
Abort operation and issue warning

ISO/IEC 12087-3:1995(E)
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IPI-IIF GATEWAY FUNCTION No. 408 DELETE IIF ATOMIC SEQUENCE ELEMENT

Description:

This function deletes an element from a component that is a SEQUENCE OF atomic types (such as
INTEGER, etc.). The component is identified by the "component number" parameter. The 'component

Gc C arc

umbered starting from zero. Calling this function for a component that is not a SEQUENCE OF an atomi¢
pe results in an error.

Name:

delete_iif_atomic_sequence_element

Iunction class:

ATA STRUCTURE MANIPULATION (5)

ntity P in/out
Component number SP in

Cause: IIF Gateway is net'in the proper status
Reaction: Abort operation/and issue warning

Cause: Component name does not exist for the given IIF syntax entity type
eaction: AbOrt operation and issue warning

Cause: Specified component has no subentity at this index
Reactiofk: Abort operation and issue warning

....... tnat ataomac tung
PO IotTatorme—Ty peo

Reaction: Abort operation and issue warning

826
Cause: IIF syntax entity is invalid
Reaction: Abort operation and issue warning
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IPI-IIF GATEWAY FUNCTION No. 403 DELETE IIF SYNTAX ENTITY

Description:

This function deletes an IIF syntax entity and all its subentities. Entities which are attached to a parent
entity need to be detached before deleting.

(LS 2 L0 v}

NOTE - During the manipulation of data structures using this function, the application programmer has to\take
care of the semantical correctness of the data. The consistency of reference labels, band-identifiers, componenjt

AGCHUIICTS GG, 15 IO TNAMRAINCC auwomalica

Name:

delete_iif_syntax_entity

k) At B
runcuon Ciass:

DATA STRUCTURE MANIPULATION (5)

Parameters:

ITF syntax entity identifier IP. in

Status:
IIF_ GATEWAY OPEN

Error Codes:

801

Cause: IIF Gateway is not in the proper status

Reaction: Abort operation and issue warning

810

Cause: IIE-syntax entity identifier is invalid

Reaction: Abert operation and issue warning

822

Cause: ITF syntax entity still attached to another syntax entity
Reaction; Abort operation and issue warning
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IPI-IIF GATEWAY FUNCTION No. 405 DETACH IIF SYNTAX ENTITY

Description:

This function allows one to decompose a compound IIF syntax entity. The syntax entity is identified by the
first parameter. The "component number" parameter identifies the component that shall be detached from

the 1IE syntax entity The latter parameter is ionored_if the parent pntity consists of nnly one (nnnqmpr])
v r (=3 k4

dqomponent.

The "component index' parameter is used in the case of components that are defined as SEQUENCE OFa
dertain syntax entity. It gives the index of the entity within the sequence that shall be detached’<This
parameter is ignored in all other cases. The entities are numbered starting from zero.
T
d

'he function returns an identifier to the IIF syntax entity that represents the component which has been
etached. This data structure is not copied from the input data structure but taken away fromit.

EXAMPLE - A CompoundImageRecord entity can be decomposed into its fe¢ord components by
applying this function for every component of this entity (called record-components). Because this
component is declared as a SEQUENCE OF RecordComponent entitie$; the function needs to be
applied for each entity that is contained in this sequence by specifying it§.input value.

Ifor a general description of the data structure access and manipulationfunctionality provided by the IPI-
IIF Gateway, refer to 7.1.4 and 7.1.5.

NOTE - During the manipulation of data structures using this fosiction, the application programmer has to assure
the semantical correctness of the data. The consistency of refefence labels, band-identifiers, component-identifiers
etc. is not maintained automatically.

Name:

detach_iif_syntax_entity

Function class:

DDATA STRUCTURE MANIPULATION, ()

Parameters:

I[F syntax entity identifier IP in/out
Component number Sp in
Component index NP in
IDetached 1IE/syntax entity identifier P out
Status:

IIF_GATEWAY OPEN
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801

Cause: IIF Gateway is not in the proper status

Reaction: Abort operation and issue warning

810

Cause: ITE syntax Pntity identifier is invalid

Reaction: Abort operation and issue warning

811

Cause: ITF syntax entity has a wrong type

Reaction: Abort operation and issue warning

812

Cause: IIF syntax entity has missing subentities

Reaction: Abort operation and issue warning

814

Cause: Component name does not exist for the given IIF syntax ‘efitity type
Reaction: Abort operation and issue warning

815

Cause: Component name is ambiguous at this level ¢DITF syntax entity
Reaction: Abort operation and issue warning

816

Cause: Specified component has no subentity*at this index
Reaction: Abort operation and issue warning
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IPI-IIF GATEWAY FUNCTION No. 006 ERROR HANDLER

Description:

This function performs the handling of errors that occurred during the execution of IPI-IIF Gateway
functions. Upon entry, it sets the IIF Gateway state /IF_ GATEWAY ERROR. In this state, only the

1 : b e =Pl £ . 1 : 1errd
ONIOWIILE 11" UdliCWwdady TUliCUOI Illay UC HIVOURCU.

- inquiry functions
- error_logger
- close_iif_gateway

The function then calls the error_logger to provide information about the error condition,(The same
parameter values input to the error_handler are passed through to the error_logger.

The function finally resets the state to IIF_ GATEWAY OPEN and performs a predeterminated action,
which depends on the severity of the particular error condition.

As described in 7.1.1, an application may replace the error_handler function-with its own special error
mechanism. However, it must support the defined error handling concepts to maintain compliance with the
Standard.

[Name:

error_handler

[Function class:

[IF GATEWAY CONTROL (1)

[Parameters:

error number SP in
IIF syntax entity identifier IP in
error causing function Sp in
error file identifier 1P in
Status:

I[IF GATEWAY. OPEN

Error\.Codes:

[None
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IPI-IIF GATEWAY FUNCTION No. 007 ERROR LOGGER

Description:

This function logs the appropriate error message on the designated error logging device, indicated by the
error file identifier input parameter. The error-causing function is identified by its function number.

Note that this function is called by the IIF Gateway ERROR HANDLER function. An implementation fnay
replace the ERROR LOGGER function with its own special error logger. However, it must suppord th
defined error handling concepts to maintain compliance with this standard.

[¢]

Name:

error_logger

Function class:

IIF GATEWAY CONTROL (1)

Parameters:

error number SP in
ITF syntax entity identifier IP in
error causing function SP in
error file identifier 1P in
Status:

IIF_GATEWAY OPEN, IIF_GATEWAY_ERROR

Error Codes:

None.
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IPI-IIF GATEWAY FUNCTION No. 008 ERROR TEST

Description:

This function tests for any occurrence of a detected error condition since the last ERROR TEST was
executed. The output error flag is set FALSE if there is no error. It is set TRUE if there is an error.

Name:

grror_test

Function class:

JIF GATEWAY CONTROL (1)

Parameters:

prror flag BP out

Status:

IIF GATEWAY OPEN, lIF_GATEWAY_ERROR

Error Codes:

None.
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IPI-IIF GATEWAY FUNCTION No. 105 EXPORT IIF DATA TO IPI-PIKS

Description:

This function exports IIF data that are associated with a port to the IPI-PIKS. It needs to be called by the
application program according to the interworking protocol specification, as described in 7.5.

Name:

export_iif_data_to_piks

Function class:

IMPORT/EXPORT (2)

Parameters:

Port identifier IP in

Status:

IIF_GATEWAY OPEN

Error Codes:

801

Cause: IIF Gateway is not in the proper status
Reaction: Abort operation and issue warning
804

Cause: Identified port has’not been opened for writing
Reaction: Abort operation’and issue warning
806

Cause: Expert to IPI-PIKS failed

Reaction: Abort operation and issue warning
807

Cause: I/O Error

Reaction: Abort operation and issue warning
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IPI-IIF GATEWAY FUNCTION No. 202 GENERATE AND WRITE IIF IMAGE

Description:

This function generates an IIF-DF-conforming data stream (containing compressed or non-compressed
image data) from an IIF gateway-internal data structure that represents a full IIF syntax tree, given by the

FullDataFormat entity and all its subentities. The generation process includes the ordering of data
according to the IIF-DF syntax, and the encoding of ASN.1 entities according to the guidelines described in
ISO/IEC 12089.

The input parameters "IIF syntax entity identifier" and "port identifier' identify the image data/structure
and the port to which the data are being written. The "profile" parameter is used to determine the profile to
which the generated IIF data stream has to conform. Refer to the Profile syntax entity in 5.3 for the
3llowed string values.

Note that the data structure manipulation functions create_iif_syntax_entity, deléte_iif_syntax_entity,
attach_iif_syntax_entity, and detach_iif_syntax_entity don't check the completeness of subentities and
possible violations of semantical constraints. Hence, the generate_and_write\ iif’ image function needs to
prove whether the input data structure represents a syntactical and semantical correct FullDataFormat
entity.

Name:

generate_and_write_iif_image

Function class:

PARSE/GENERATE (3)

Parameters:

IF syntax entity identifier IP in
Port identifier IP in
Profile CS in
Ntatus:

IIF_ GATEWAY- OPEN

Error Codes:

801

Cause: ITF Gateway is not in the proper status
Reaction: Abort operation and issue warning

804

Cause: Identified port has not been opened for writing
Reaction: Abort operation and issue warning
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807

Cause I/O Error

Reaction: Abort operation and issue warning

810

Cause IIF syntax entity identifier is invalid
Reaction Abort operation and issue warning

812

Cause IIF syntax entity has missing subentities
Reaction Abort operation and issue warning

813

Cause: Violation of semantical constraints within the IIF syntax entity
Reaction: Abort operation and issue warning
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IPI-IIF GATEWAY FUNCTION No. 308 GET IIF SYNTAX ENTITY COMPONENT

Description:

This function is used to traverse an IIF syntax entity by moving from its root to one of its components,
represented as nodes in the tree-like structure. The input parameters are "IIF syntax entity identifier",
'romponeit Number™, and +component ndex™If the Mput Symax entily Consists of only one (unnamed

br every IIF syntax entity. The function returns an identifier to the node that represents this component in
the parameter "subentity identifier".

Jome components are defined as SEQUENCE OF a certain IIF syntax entity. In this case the component
encompasses an arbitrary number of these IIF syntax entities. Hence, the "component index" parameter is
ysed as index of the IIF syntax entity that is to be reached. In all other cases, this paraieter will be ignored.
The entities are numbered starting from zero.

EXAMPLE - In order to gain access to the ith band of a multiband image;.represented as BandRecord
entity, the get_iif_syntax_entity_component function needs to be applied using the following input
parameters: the identifier of the BandRecord entity, the componentdiame record-components, and the
index value i.

Jome components are marked with the keyword OPTIONAL. Others are one of multiple alternatives of
(GHOICEs. These components do not necessarily exist in the,data structure tree. In these cases a NULL is
pturned and no error is generated.

—

h order to provide a faster access to the data within the tree, component numbers of subentities (and
pbsubentities, etc.) may also be used as input parameters. In the case of ambiguities due to multiple
ccurrences of these components within a subtree, a NULL is returned and no error is generated. The
ccess to a component is considered to be ''ambiguous" if there are two or more paths of minimal length in
he current syntax entity from the root-ofithis entity to the sub-entity in question. Whenever a matching
omponent is found in one branch, no further search is done in that branch.

O ot L 0O v =

EXAMPLE - Given an image that consists of one band, represented as MetricArray entity. It is
possible to ask for the~dimensionality of this image using the get_iif_syntax_entity_component
function with the numeric identifier of the number-of-dimensions component because this component
name occurs only 6nce within the subentities of the MetricArray entity. For multiband images, one has
to move to eachindividual component before inquiring about the dimensionality.

Hor further deseription of the data structure access and manipulation functions and the nature of the tree-
Ike data structtires that are processed by IPI-IIF Gateway, refer to 7.1.3, 7.1.4 and 7.1.5.

Name:

get_iif_syntax_entity_component

Function class:

DATA STRUCTURE ACCESS (4)
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Parameters:

IIF syntax entity identifier 1P in
Component number Sp in
Component index NP in
Subentity identifier IP out
Status:

IIF_GATEWAY OPEN

Error Codes:

801
Cause:

Reaction:

810
Cause:

Reaction:

811
Cause:

Reaction:

812
Cause:

Reaction:

814
Cause:

Reaction:

815
Cause:

Reaction:

816
Cause:

Reaction:

IIF Gateway is not in the proper status
Abort operation and issue warning

IIF syntax entity identifier is invalid
Abort operation and issue warning

IIF syntax entity has a wrong type
Abort operation and issue warning

IIF syntax entity has missing subentities
Abort operation and issue warning

Component name does(not exist for the given IIF syntax entity type
Abort operation and-isSue warning

Component:name is ambiguous at this level of IIF syntax entity
Abort pperation and issue warning

Specified component has no subentity at this index
Abort operation and issue warning
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IPI-IIF GATEWAY FUNCTION No. 309 GET IIF SYNTAX ENTITY VALUE

Description:

This function returns the value of an elementary IIF syntax entity or an elementary component of an IIF
syntax entity. For the latter case, the ''component number" parameters is used to specify the component

humber. In the case ol a component that is declared as a SEQUENCE OF clementary entties, the
'component index" parameter is used to specify the index value. This parameter is ignored in all other
tases. The entities are numbered starting from zero.

[he type of output parameter depends on the type of the elementary syntax entity. Refer to 7.4.

For a general description of the data structure access and manipulation functionality provided\by the IPI-
IF Gateway, refer to 7.1.4 and 7.1.5. Refer also to the description of the put_iif_syntaxcentity_value
Function and the get_iif_syntax_entity_component function.

Name:

bet_iif_syntax_entity_value

Function class:

DATA STRUCTURE ACCESS (4)

Parameters:

[IF syntax entity identifier P in
Component number SP in
Component index NP in
Value {BP;'SP, RP, CS, IP} out
Status:

[[FF GATEWAY OPEN

rror Codes:

01

ause: IIF Gateway is not in the proper status

eaction: Abort operation and issue warning

10

ause: IIF syntax entity identifier is invalid
Reaction: Abort operation and issue warning
811
Cause: IIF syntax entity has a wrong type
Reaction: Abort operation and issue warning
812
Cause: IIF syntax entity has missing subentities
Reaction: Abort operation and issue warning
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814

Cause: Component name does not exist for the given IIF syntax entity type
Reaction: Abort operation and issue warning

815

Cause: Component name is ambiguous at this level of IIF syntax entity
Reaction: Abort operation and issue warning

816

Cause: Specified component has no subentity at this index

Reaction: Abort operation and issue warning

165


https://standardsiso.com/api/?name=9a21d62f3f0209a4d441aa8765cb7d32

ISO/TEC 12087-3:1995(E)

IPI-IIF GATEWAY FUNCTION No. 601 GET IMAGE SUBRANGE
Description:

This function creates an image which consists of a rectangular subset of the pixel data of another image.
The latter image is identified by the input parameter ''image entity identifier'. The function returns the new

image by the parameter "subimage entity identifier'. Both parameters represent IIF syntax entities of type
Irage The rm‘fnnglp is cppr‘iﬁpd by an interval in each of the array dimensions

Iff the structure of the input image does not belong to the full PIKS profile, the function may fail returning
af error message.

Name:

get_image_subrange

>

unction Class:

>

PPLICATION-ORIENTED (7)

Plarameters:

Iage entity identifier 1P in
Xmin NP in
Xxmax NP in
ymin NP in
ymax NP in
zmin NP in
zmax NP in
tnin NP in
tmax NP in
bmin NP in
bmax NP in
Subimage entity identifier IP out

atus:

I[F GATEWAY _OPEN

Error Codés:

801

(lause: ITF Gateway is not in the proper status
Cd.bliUll. AbUﬁ UlelaiiUll aud iDDUC Walllills

810

Cause: IIF syntax entity identifier is invalid

Reaction: Abort operation and issue warning

812

Cause: IIF syntax entity has missing subentities

Reaction: Abort operation and issue warning
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818
Cause:

Reaction:

819
Cause:

Reaction:

Invalid index subrange
Abort operation and issue warning

Invalid size or starting coordinate
Abort operation and issue warning

ISO/IEC 12087-3:1995(E)

820
Cause:

Reaction:

Input image structure too complex
Abort operation and issue warning
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IPI-ITF GATEWAY FUNCTION No. 106 IMPORT IIF DATA FROM IPI-PIKS

Description:

This function imports IIF data from the IPI-PIKS. It needs to be called by the application program
according to the interworking protocol specification, as described in 7.5.

ote that this function does not assign an I/O port. Theretore, the open_port function needs to be called.
is function only establishes the contact to the IPI-PIKS. For reading data, the read_and_parse_iif_image
unction needs to be called.

ame:

mport_iif_data_from_piks

unction class:

MPORT/EXPORT (2)

ort identifier IP in

ause: IIF Gateway is not.in'the proper status
eaction: Abort operation.and issue warning

ause: Identified, port has not been opened for reading.
eaction: Aboft-operation and issue warning

ause: Import from IPI-PIKS failed
eaction: Abort operation and issue warning

ause; 1/O Error

tion: Abort operation and issne warning
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IPI-IIF GATEWAY FUNCTION No. 004 INQUIRE IIF GATEWAY STATUS

Description:

This function allows one to inquire about the status of the IIF Gateway.

Name:

inquire_iif_gateway_status

Function class:

IIF GATEWAY CONTROL (1)

Parameters:

Status of IIF Gateway SP IIF_GATEWAY OPEN 1) out
IIF_GATEWAY ERRQOR (2)
IIF_GATEWAY CLOSED 3)

Status:

IIF_GATEWAY OPEN, IIF_GATEWAY_ERROR, HF_GATEWAY CLOSED

Error Codes:

None.
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IPI-IIF GATEWAY FUNCTION No. 307 INQUIRE ITIF SYNTAX COMPONENT TYPE
DEFINITION

Description:

This function returns information about the structure of one component of a syntax entity type definition.
The syntax entity type is specified by its number, as defined in clause 5.3. The component is specified by

ifs position within the definition; positions are numbered from the top down starting with zero.

The function returns the following information about the component:

- Component type: the number associated with the component's data type definition.

- Optional flag: a Boolean flag indicating whether the component is required or ORTIONAL.

- Sequence flag: a Boolean flag indicating whether the component was“déclared as a
SEQUENCE OF type

- Impiicit flag: a Boolean flag indicating whether the component was'\declared as IMPLICIT

- Choice flag: a Boolean flag indicating whether the components a member of a CHOICE

- Choice identifier: if the component is a member of a CHOIEE, this represents the numeric

identifier of the CHOICE

- Component tag: the component's tag value.

.

\s all other inquiry functions, this function cannot cause an-error. Thus the output parameter "validity" is
Used to indicate whether the data returned by the inquirg\isvalid or not.

Name:
ipquire_iif_syntax_component_type_définition

Iunction class:

ATA STRUCTURE ACCESS+4)

arameters:

F syntax entity.type SP in

omponent position NP in

omponeit type Sp out

ptional flag BP out

equence flag BP out
Implicit flag BP out
Choice flag BP out
Choice identifier Sp out
Component tag NP out
Validity EP {DATA_VALID, DATA_INVALID} out
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Status:
IIF_ GATEWAY OPEN, IIF_ GATEWAY ERROR

Error Codes:

None.
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IPI-IIF GATEWAY FUNCTION No. 301 INQUIRE IIF SYNTAX ENTITY CHOICE

Description:

This function inquires which alternative is present within a CHOICE construct of a given IIF syntax entity.
If the CHOICE is a sub-component of a syntax entity that is defined as a SEQUENCE, the "CHOICE
mhb neter 1 ed identi h [hic n me 161 1 o anti

bnly consists of the CHOICE. The function returns the component number of the alternative present in the
CHOICE construct.

he numerical identification values for all IIF syntax entities are defined in 5.3. The list of*yalid
omponent numbers depends on the IIF syntax entity. A complete list is given in Annex A for every IIF
yntax entity.

For further description of the functions that are provided for data structure access and manipulation, and for
n description of the nature of the tree-like data structures that are processed by IPIAIF-Gateway, refer to
/.1.3,7.1.4and 7.1.5.

As all other inquiry functions, this function cannot cause an error. Thus the oufput parameter "validity" is
hsed to indicate whether the data returned by the inquiry is valid or not.

Name:

nquire_iif_syntax_entity_choice

Flunction class:

DATA STRUCTURE ACCESS (4)

Parameters:

[IF syntax entity identifier 1P in
CHOICE number NP in
Component number SP out
Validity EP {DATA_VALID, DATA INVALID} out
Status:

[IF GATEWAY)OPEN, IIF_ GATEWAY_ ERROR

Error Codes:

None.
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IPI-IIF GATEWAY FUNCTION No. 304 INQUIRE IIF SYNTAX ENTITY NUMBER

Description:

This function inquires the syntax number of an IIF syntax entity. The input parameter is an identifier to a

data structure, as create d by the read _and_parse iif image function or by the create iif syntax entity
G QS vavhlwvu Uy POV Rl ulldgv iulivuvil vl U uiv vivalw_ 1i1 Oylllul\ A2 21939
functinn Thao cuntay nuimhare for 211 IIE SyYRtax entitiac ara dafinad 100 8§ 2

TUIICTIOUTI L 11V u) TICOUY ITOTIITUOCT O T UL &rr J A WITLIUIVO Al Vv Uv1Iinvua 111 J.J

For further description of the functions that are provided for data structure access and manipulation,-dnd for
a description of the nature of the tree-like data structures that are processed by IPI-IIF Gateway;.refer fo
7.1.3,7.1.4and 7.1.5.

w

As all other inquiry functions, this function cannot cause an error. Thus the output parani€ter 'validity"
used to indicate whether the data returned by the inquiry is vaiid or not.

Name:

inquire_iif_syntax_entity_number

Function class:

DATA STRUCTURE ACCESS (4)

Parameters:

IIF syntax entity identifier 1P in
ITF syntax entity type SP out
Validity EP {DATA_VALID, DATA_INVALID} out
Status:

IIF_GATEWAY OPEN, IIF_GATEWAY ERROR

Error Codes:

None.
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IPI-IIF GATEWAY FUNCTION No. 302 INQUIRE ITF SYNTAX ENTITY OPTIONAL

Description:

This function inquires whether a certain component which is defined to be optional by the IIF syntax is
present within a given IIF syntax entity. The function returns a Boolean flag.

e numerical identification values for all IIF syntax entities are defined in 5.3. The list of valhd
pmponent numbers depends on the IIF syntax entity. A complete list is given in Annex A for every IIR
yntax entity.

v O

or further description of the functions that are provided for data structure access and manipulation, and for
description of the nature of the tree-like data structures that are processed by IPI-IIF Gateway; refer to
1.3,7.1.4and 7.1.5.

s all other inquiry functions, this function cannot cause an error. Thus the output pardmeter 'validity" is
sed to indicate whether the data returned by the inquiry is valid or not.

c > N &

Name:

inquire_iif_syntax_entity_optional

Hunction class:

lw]

ATA STRUCTURE ACCESS (4)

Barameters:

IIF syntax entity identifier IP in
(omponent number Sp in
IIF syntax entity optional BP. out
Yalidity EP" {DATA VALID, DATA INVALID} out
Ytatus:

IIF_GATEWAY OPEN, IIF\GATEWAY ERROR

Hrror Codes:

None.
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IPI-IIF GATEWAY FUNCTION No. 303 INQUIRE IIF SYNTAX ENTITY SEQUENCE

Description:

This function counts the subentities of a certain component which is defined as SEQUENCE OF b
syntax. The respective component is specified by the "component number" pqramptnr In case of

the IIF

<

LIPUNCIL BUIVCI

returned in the parameter "length'.

The numerical identification values for all IIF syntax entities are defined in 5.3. The list lof -valid
component numbers depends on the IIF syntax entity. A complete list is given in Annex A fér-every IIFf
syniax eniity.
are provided for data structure access and manjpulation, and for
ata structures that are processed by IPI-IIF Gateway, refer t

Q-N

Tip 1S
a description of the nature of the tree-li ke
7.1.3,7.1.4and 7.1.5.

As all other inquiry functions, this function cannot cause an error. Thus the{output parameter "validity" i
used to indicate whether the data returned by the inquiry is valid or not.

Name:

inquire_iif_syntax_entity_sequence

Function class:

DATA STRUCTURE ACCESS (4)

Parameters:

IIF syntax entity identifier 1P in
Component number Sp in
Length NP out
Validity EP {DATA_VALID, DATA_INVALID} out
Status:

IIF_GATEWAY-OPEN, IIF_GATEWAY ERROR

Error/Codes:

None:
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IPI-IIF GATEWAY FUNCTION No. 306  INQUIRE IIF SYNTAX ENTITY TYPE DEFINITION

Description:

This function returns information about the structure of a syntax entity type definition. The syntax entity
type is specified by its number, as defined in clause 5.3. The function returns the class of the definition by

actl
a

urrent syntax. They are introduced for future use. The class equivalence indicates that a syntax entity is
lefined as being "equivalent" to anoter entity, e.g.,

Identifier ::= IA5String.
[he function also returns the number of components of the given IIF syntax entity.

As all other inquiry functions, this function cannot cause an error. Thus the output paramleter 'validity" is
hsed to indicate whether the data returned by the inquiry is valid or not.

Name:

nquire_iif_syntax_entity_type_definition

Function class:

DATA STRUCTURE ACCESS (4)

Parameters:

[IF syntax entity type number SP in
[IF syntax entity class SP SEQUENCE @9)] out
CHOICE 2
SEQUENCE OF 3)

SET 4
SET OF 5)
equivalence 6)

Number of components NP out
Validity EP {DATA_VALID, DATA_INVALID} out

Status:

[IF GATEWAY OPEN, IIF_GATEWAY ERROR

Error Codes:

one.
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IPI-IIF GATEWAY FUNCTION No. 305 INQUIRE IIF SYNTAX ENTITY VALIDITY

Description:

This function inquires a given IIF syntax entity with respect to the IIF syntax and the set of constraints
defined in clause 5. The "profile" parameter may be used to further constrain the parser to a (pre-defined or

sVala AHLOR-DEO e Refe o-the Pxoflo 0 an 0 A ha awwad g

values. Note that this function checks one level of hierarchy only.

The function checks whether the given IIF syntax entity identifier is valid or not and returns thé.result jn
the output parameter "syntax entity identifier valid". The function checks whether one or moré ¢omponents
are missing and returns the component numbers of the missing ones. In case of CHOICES, it chooses|a

member of the CHOICE at random and returns its component number. It also returns a Boolean parameter
which is TRUE if the given syntax entity violates one or more constraints.

NOTE - During the manipulation of data structures using the data structure miahipulation functionality, ddta
structures may be created that do not represent syntactically complete and/or’Semantically consistent IIF synthx
entities.

The numerical identification values for all IIF syntax entities are,"defined in 5.3. The list of valfd
component names depends on the IIF syntax entity. A completé/list is given in Annex A for every I|F
syntax entity. For further description of the functions that-are/ provided for data structure access and
manipulation, and for a description of the nature of the tree:like data structures that are processed by IFjI-
IIF Gateway, refer to 7.1.3, 7.1.4 and 7.1.5.

As all other inquiry functions, this function cannot cause an error. Thus the output parameter "validity" fis
used to indicate whether the data returned by the inquiry is valid or not.

Name:

inquire_iif_syntax_entity_validity

Function class:

DATA STRUCTURE ACCESS~(4)

Parameters:

IIF syntax-¢ntity identifier IP in
Profile CS in
Syntax entity identifier valid BP out
Missing components List of SP out
Constraint error BP out
Validity EP {DATA VALID DATA INVALID} out
Status:

IIF_GATEWAY OPEN, IIF_GATEWAY ERROR

Error Codes:

None.
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IPI-IIF GATEWAY FUNCTION No. 103 INQUIRE PORT

Description:

This function returns the respective contents of the entry in the GATEWAY STATUS TABLE. For a description
of port attributes refer to 7.2.

Name:

inquire_port

Hunction class:

IMPORT/EXPORT (2)

Plarameters:

Port identifier 1P in

11O direction SP READ N8 out
WRITE )
READ_AND _WRITE (3)

Access type SP RANDOM ) out
SEQUENTIAL 2)

Domain SP PIKS 1) out
NONOPIKS 2)

I{O status SP C€LEAR €)) out
PENDING 2)

Validity EP {DATA_VALID, DATA_INVALID} out

Status:

IJF GATEWAY _OPEN IIF) GATEWAY ERROR

Krror Codes:

None.
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IPI-IIF GATEWAY FUNCTION No. 005 INQUIRE SUPPORTED FUNCTIONALITY

Description:

This function allows one to inquire whether a certain function is supported by an IPI-IIF Gateway
implementation.

[ Ihc Input parameter is Whe identitication number of the function. The output parameter "Tunchioh
supported" is set TRUE if the function is supported and set FALSE otherwise. A list of all IPI-IIF Gatewa}
functions and the respective identification numbers are given in 7.3

As all other inquiry functions, this function cannot cause an error. Thus the output parameter !validity" i
used to indicate whether the data returned by the inquiry is valid or not.

Name:

inquire_supported_functionality

Function class:

IIF GATEWAY CONTROL (1)

Parameters:

Function number SP in
Function supported BP out
Validity EP {DATA VALID, DATA INVALID} out
Status:

IIF_GATEWAY_OPEN, IIF_GATEWAY ERROR

Error Codes:

None.
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IPI-IIF GATEWAY FUNCTION No. 407 INSERT IIF ATOMIC SEQUENCE ELEMENT

Description:

This function inserts a new element into a component that is a SEQUENCE OF atomic types (such as
INTEGER, etc.). The component is identified by the ""component number" parameter. The "component

inday it ataric ncad tn aivo tho inday Of the olomaont to ho accnniatod 1n tho ~amnanant Tha cannanca
Raex—parameter 15 useato-grHye—heHhac o +SHREH-t0-Bea5506¢6 Hi-the-componeht—rhe—564

elements are numbered starting from zero. Calling this function for a component that is not a SEQUENCE
DF an atomic type results in an error.

EXAMPLE - Given an IndexND entity which has been "filled up'" with two INTEGER entities, one for
the x and the other for the y axis. In order to attach a third INTEGER entity, the
insert_iif_atomic_sequence_element function needs to be called with three input pdrameters: the
identifier of the IndexND entity, the number of the component (in this case: 31 301), and the index "2".

Bubsequent calls of put_iif_syntax_entity_value may be used to assign the sequence ¢lements' value.

Name:

insert_iif _atomic_sequence_element

Function class:

DATA STRUCTURE MANIPULATION (5)

Parameters:

Entity 1P infout
Component number SP in
Component index NP in
Status:

/[IF GATEWAY_OPEN, IIF,GATEWAY ERROR

IIF Gateway is not in the proper status
Abort operation and issue warning

Component name does not exist for the given IIF syntax entity type

Abortoperation and iSsue warting

816

Cause: Specified component has no subentity at this index
Reaction: Abort operation and issue warning

824

Cause: Component not atomic type

Reaction: Abort operation and issue warning
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826
Cause: IIF syntax entity is invalid
Reaction: Abort operation and issue warning
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IPI-ITF GATEWAY FUNCTION No. 001 OPEN IIF GATEWAY

Description:

This function opens the IIF gateway. The IIF GATEWAY STATUS TABLE is set to "IIF_gateway_open." The

identifier of an error file is passed to the IIF gateway. This file is used by the IIF gateway to log warnings
Qr eITor meceagee

Name:

ppen_iif_gateway

FFunction class:

IF GATEWAY CONTROL (1)

Parameters:

error file 1P in

Status:

IF GATEWAY CLOSED

Error Codes:

RO1
Cause: IIF Gateway is not in the proper status
Reaction: Abort operation and issug'warning
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IPI-IIF GATEWAY FUNCTION No. 101 OPEN PORT

Description:

This function opens a port for reading in and/or writing out IIF image data. The input parameters are an
external identifier, the desired /O direction, the access type (e.g., random or sequential), and the domain.
The "external identifier" parameter is used as low level exchange identifier_as described in7.1.2. The

other port attributes are further described in 7.2. The characteristics of the opened port will be added tovthe

GATEWAY STATUS TABLE. The port identifier is returned.

Name:

open_port

Function class:

IMPORT/EXPORT (2)

Parameters:

External identifier 1P in

I/O direction SP READ 1) in
WRITE 2)
READ AND WRITE (3)

Access type Sp RANDOM (1) in
SEQUENTIAL 2)

Domain SP. PIKS N in
NON_PIKS (2)

Port identifier IP out

Status:

IIF_GATEWAY OPEN

Error Codes:

801

Cause: IIF Gateway is not in the proper status

Reaction: Abort operation and issue warning

802

Cause: Identified port cannot be opened

—Reaction——Abort-operationand-issuewarning
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IPI-IIF GATEWAY FUNCTION No. 310 PUT IIF SYNTAX ENTITY VALUE

Description:

This function sets the value of an elementary IIF syntax entity or an elementary component of an IIF syntax
entity. For the latter case, the ''component number" parameter is used to specify the component number. If

of-on one nnamed omponen h a meterisionared
o oRe-H HREE)-6 B S S—paraietes1gh T

n the case of a component that is declared as a SEQUENCE OF elementary entities, the "componerit
ndex' parameter is used to specify the index value. This parameter will be ignored in all other cases. The
entities are numbered starting from zero.

[he type of the input value parameter depends on the type of the elementary syntax entity. Refefto 7.4

For a general description of the data structure access and manipulation functionality provided by the IPI-
IF Gateway, refer to 7.1.4 and 7.1.5. Refer also to the description of the get_iif Syntax_entity_value
function and the get_iif_syntax_entity_component function.

NOTE - During the manipulation of data structures using this function, the application programmer has to take
care of the semantical correctness of the data. The consistency of reference labels, band-identifiers, component-
identifiers etc. is not maintained automatically.

Name:

put_iif_syntax_entity_value

Function class:

DATA STRUCTURE ACCESS (4)

Parameters:

[IF syntax entity identifier 1P in
Value {BP, SP, RP, CS, IP} in
Component number SP in
Component index NP in
Status:

[IF GATEWAY- OPEN

Error\Codes:

801

Cause: ITF Gateway is not in the proper status
Reaction: Abort operation and issue warning
810

Cause: IIF syntax entity identifier is invalid
Reaction: Abort operation and issue warning
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811

Cause: IIF syntax entity has a wrong type

Reaction: Abort operation and issue warning

812

Cause: IIF syntax entity has missing subentities

Reaction: Abort operation and issue warning

814

Cause: Component name does not exist for the given IIF syntax entity type
Reaction: Abort operation and issue warning

815

Cause: Component name is ambiguous at this level of IIF syntax entity
Reaction: Abort operation and issue warning

816

Cause: Specified component has no subentity at this index

Reaction: Abort operation and issue warning
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IPI-IIF GATEWAY FUNCTION No. 602 PUT IMAGE SUBRANGE

Description:

This function replaces a rectangular subset of the pixel data of a given image with the pixel values from
another image, called subimage. The images are identified by the parameters "image entity identifier" and

'Fm;gwmmmmwem ITF syntax entities of type Image.
If the structures of the input images do not meet the constraints of the full PIKS profile, the function may

fpil and return an error message.

The location of the replaced pixels within the first image is specified by a starting coordinate; the size of
the rectangular section is equal to the size of the second image. If the second image does-not "fit"
dompletely into the first image, given the starting coordinate, an error will be returned.

Name:

put_image_subrange

Function Class:

APPLICATION-ORIENTED (7)

Parameters:
Image entity identifier P in/out
kstart - NP in
ystart NP in
ystart NP n

start NP in

bstart NP in
Subimage entity identifier P in
Status:

[IF GATEWAY_OPEN.

Error Codes:

BO1

Cause: IIF Gateway is not in the proper status
Reaction: Abort operation and issue warning

10

Cause: IIF syntax entity identifier is invalid
Reaction: Abort operation and issue warning
812

Cause: IIF syntax entity has missing subentities
Reaction: Abort operation and issue warning
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819
Cause:

Reaction:

820
Cause:

Reaction:

Invalid size or starting coordinate
Abort operation and issue warning

Input image structure too complex
Abort operation and issue warning
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IPI-IIF GATEWAY FUNCTION No. 201 READ AND PARSE IIF IMAGE
Description:

This function reads an IIF data stream from a port identified by the parameter "port identifier", parses the
ASN.1-encoded data, checks the IIF syntax and the constraints, and creates a tree of IIF syntax entities
whose root is returned in the parameter "IIF syntax entity identifier".

e root of the tree represents the FullDataFormat entity. The nodes represent arbitrary subentities (such
s FundamentallmageStructure or Dimensionality) as specified by the IIF syntax rules. The leaves of the
ree are the elementary entities, such as INTEGER and REAL.

Byntactical and semantical errors that have been detected during the parsing are added to the error logging
file.
[he input parameters are the "'port identifier", four flags, and the "profile'" parameter.

[f the flags are set TRUE, the corresponding parts of the incoming data stream shall¢be~ignored. The input
parameter '"image data skipping option" refers to the image-data component within Image entities. The
nput parameters 'image-related data skipping option", 'image attribute skipping option", and "image
hnnotation skipping option" refer to the ImageRelatedData, ImageAttributey, and ImageAnnotation entities,
which may occur within the ContentsBody or the ImageStructure entity. To gain access to skipped parts,

he read_and_parse_iif_image function needs to be called again.

The "profile' parameter may be used to constrain the parser to a.c€rtain application profile. If the IIF data
stream does not conform to this profile, a syntactical error is generated. Refer to the Profile syntax entity in
5.3 for the allowed string values.

The output parameter is the identifier of the root of| the data structure tree, called "IIF syntax entity
dentifier".

The tree-like structure which is created by thisfunction can be traversed for data access by other IPI-IIF
(Gateway functions:

- The inquire_iif_syntax_entity~ type function allows one to inquire whether a given entity is
elementary or compound. This function returns the numerical identification value of the syntax
entity, as defined in 5.3

- The get_iif_syntax(enfity_component function provides access to a component of this IIF syntax
entity. This component is also represented as IIF syntax entity.

Note that the parsing.process does not decompress compressed data fields.

NOTE - Independent from the skipping options, this function may also be implemented in such a way that it
initially-reads and parses only a limited portion of the image data and sets pointers to the skipped parts. During the
execution of traverse and access functions, the skipped parts need to be read and parsed "on the fly." This depends
on the characteristics of the port.

Name:

read_and_parse_iif_image

Function class:

PARSE/GENERATE (3)
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Parameters:

Port identifier 1P in
Image data skipping option BP in
Image-related data skipping option BP in
Image attribute skipping option BP in
Image annotation skipping option BP in
Profile CS in
IIF syntax entity identifier 1P out

Status:

IIF_GATEWAY OPEN

Error Codes:

801
Cause:

Reaction:

803
Cause:

Reaction:

807
Cause:

Reaction:

808
Cause:

Reaction:

809
Cause:

Reaction:

IIF Gateway is not in the proper status
Abort operation and issue warning

Identified port has not been opened for readirng
Abort operation and issue warning

I/O Error
Abort operation and issue warning

Syntactical error within HF data stream
Abort operation and.issue warning

Semantical.error within IIF data stream
Abort.operation and issue warning
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IPI-IIF GATEWAY FUNCTION No. 406 RELEASE IIF SYNTAX ENTITY IDENTIFIER

Description:

This function invalidates the identifier of a non-root IIF syntax entity without affecting the representation
of the entity it references. The entity referenced by the identifier must be attached to a parent. The identifier

f 2 root entity mnuct nat ha ralaacod Dologcing tha idopeifior 1100 o slamantaticon—t
2 Ty 1ot+—Be—F + S—He—aehHHHe 1oy

St ALt
S—a—gaeway—prementation—to

0
deallocate any memory associated with the identifier without affecting the syntax entity it references.
Alttempting to reference a syntax entity through a previously released identifier will produce an error.

Name:

—

dlease_iif_syntax_entity_identifier

Function class:

DATA STRUCTURE MANIPULATION (5)

llrameters:
IJF syntax entity identifier 1P in

Status:

IIF GATEWAY OPEN, IIF GATEWAY ERROR

Hrror Codes:

8p1

(ause: IIF Gateway is not in the\proper status
Rleaction: Abort operation and-issue warning

8p3

(lause: IIF syntax entify not attached to a parent
Reaction: Abort operation and issue warning

8P6

(Jause: HF'syntax entity is invalid

Rleaction: Abort operation and issue warning
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IPI-IIF GATEWAY FUNCTION No. 003 RESET IIF GATEWAY

Description:

This function resets the IIF Gateway. All operations are aborted. The entries in all tables are deleted. Image
structures are deleted. All ports are closed. The IIF Gateway remains in the "I[IF_gateway_open" status.

Name:

reset_iif_gateway

Function class:

IIF GATEWAY CONTROL (1)

Parameters:

None

Status:

IIF GATEWAY OPEN

Error Codes:

801
Cause: IIF Gateway is not in the proper status
Reaction: Abort operation and issue' warning
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IPI-IIF GATEWAY FUNCTION No. 104 RESET PORT

Description:

This function clears any pending I/O operation on the port. The respective entry in the GATEWAY STATUS
TABLE is set.

Name:

—

eset_port

Hunction class:

—

MPORT/EXPORT (2)

Parameters:

PFort identifier 1P in

Status:

INF_GATEWAY_OPEN

Error Codes:

§01

Cause: IIF Gateway is not in the proper, status
Reaction: Abort operation and issue warning

403

Cause: Identified port has notbeen opened for reading
Reaction: Abort operation.and issue warning

804

Cause: Identified port has not been opened for writing
Reaction: Abort-operation and issue warning
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7.5 PIKS-IIF interworking protocol

The PIKS-IIF interworking protocol consists of function call sequences which refer to both the IPI-PIKS
and the IPI-IIF Gateway. It distinguishes between two cases. The first case deals with the transfer of image
data from the IPI-IIF Gateway to the IPI-PIKS. The following nomenclature is used for the protocols:

a) Parameters that are used as object identifiers: inPortID and outPortID are IIF port identifiers,
27¥ oD i o > s % % , », e

Yy Idemuriers, and piksID 15 an IPI-P
identifier.

b) The InquireAndManipulatellFEntity function represents a sequence of function calls (e.g.
GetlIF SyntaxEntityComponent, GetlIF SyntaxEntityValue, etc.) which are applied to the image
in order to create a new entity which conforms to the full PIKS profile.

¢) The CreatePIKSImageObject function covers any PIKS-internal image creation,process.

d) Functions marked with a"*" need to be synchronized between the IPI-IIF Gateway and the IRI-
PIKS.

1. IIF Gateway function call: IPI-PIKS function call:

OpenlIFGateway()

inPortID := OpenPort()

imagelD := ReadAndParselIFImage(inPortID)

newlmagelD := InquireAndManipulatelIFImageStructure(imagelD)
outPortID := OpenPort()

Generate AndWriteIIFImage(newImagelD,outPortID)

ExportIIFDataToPIK S(outPortiDy*

Input Object(outPortID)*

2. TPI-PIKS function call: ITF Gateway function call:

piksID ;="CreatePIKSImageObject()

OpenlIFGateway()
inPort := OpenPort()

OutputObject(piksID,inPortID)*

ImportIIFDataFromPIKS(inPortID)*
imagelD := Read AndParsellFImage(inPortID)

InquireAndManipulatelIFImageStructure()

NOTE - Although the two examples show the interchange of an image between IPI-PIKS and IPI-IIF, any PIKS
object can be interchanged, using the same mechanism.
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Annex A

(normative)
List of IIF-DF syntax entities and component names

This Annex provides a list of the names and identification numbers of

IIIF syntax entities. The identification numbers are used as input parameters for the following IPI-IIF
ateway functions:

Q

- get_iif_syntax_entity_component

- get_iif_syntax_entity_value

- put_iif_syntax_entity_value

- attach_iif_syntax_entity

- detach_iif_syntax_entity

- insert_iif_atomic_sequence_element
- delete_iif_atomic_sequence_element

Z

ote that according to the IIF-DF syntax, described in 5.3, some of the cofiponent names are optional or
rgpresent one of multiple alternatives within a CHOICE construct.-Hence, these components do not
pcessarily exist within a data structure that represents an IIF syntax@ntity.

=]

The first column of Table 7 gives the IIF syntax entity numbers. The second column provides the
gspective syntax entity names. The third column of the table provides the component names, the fourth
lumn the respective numbers. These numbers are constricted by appending the three digit syntax entity
imbers with a two digit component count.

=l

Z

ote that the same component name may occur within multiple syntax entities, e.g., the component name
umber-of-bands. The numbering scheme assigis multiple numbers to the same name. However, within the
HF Gateway, all different numbers which™have been assigned to one component name may be used
synonymously as input parameters.

=

In the fifth column, elementary components are marked with an "E” and constructed components are
arked with a "C."” Componentstepresented by ANY syntax entity are marked with an "A.” As described in
ause 7, the access and manipulation functions allow one to address subcomponents directly by the
bmponent names of subentities (and subsubentities, etc.). For these names, refer to the syntactical
escription of the IIF-DE;given in 5.3.

=

(=" o)

In the sixth colummof Table 7 it is indicated whether a certain component is represented as SEQUENCE
F an IIF syntaxcentity or as a CHOICE of a list of IIF syntax entities. Both cases have implications for the
cess and inquiry functions, as described in 7.1.4:

- +SEQUENCE OF:
The access and inquiry functions require an additional indexing parameter.

2O

- CHOICE:
These component numbers may not be used for the function attach_iif_syntax_entity.
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IIF syntax entity Component names No. Type

001 FullDataFormat format-descriptor 00 100 C
contents-header 00 101 C
contents 00 102 C

002 FormatDescriptor self-identification 00 200 E
version 00 201 C
profile 00 202 C

003 Version standard 00 300 E
publication-date 00 301 E

004 Profile - R E

005 ContentsHeader title 00 500 C
owner 00 501 C
date-and-time 00 502 E
message 00 503 C
application-data 00 504 A

006 CharacterString standard-characters 00 600 E
special-characters 00 601 C

007 SpecialCharacterString character-set-escape 00 700 E
characters 00701 E

008 Contents -- -- C SEQ OH

009 ContentsElement prolog 00 900 A
body 00901 C SEQ Of
epilog 00 902 A

010 ContentsBody image 01 000 C
image-related-data 01 001 C
image-attribute 01 002 C
image-annotation 01 003 C
basic-data-object 01 004 C

Table 7 - List of IIF-DF syntax entities and components
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