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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
CUuluuooluu; form the bpcuauz,cu system 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 particular fields of technical activity. ISO and IEC

1 1 1 1 t  Oith M 1 Arganization
technical committees collaborate in fields of mutual interest. Other international organizations,

governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

In the Field of international technology, ISO and IEC have established a joint technical committee, ISQ/IE(]
JTC 1f Draft Intematlonal Standards adopted by the joint technical committee are circulated to rationa
bodies| for voting. Publication as an International Standard requires approval by at least 75, % “of thq

nationgl bodies casting a vote.

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

i

Information technology.

ISO/IEC 12087 initially consists of three parts, under the general tifle\Information technology —}
Compuyter graphics and image processing — Image Processing and. Interchange (IPI) — Functionaf
specification:

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

- | Part 3: Image Interchange Facility (IIF)

Annex A forms an integral part of this part of ISOAEC 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 (IPI-PIKS).

SO/IEC 12087-3 provides a data format specification and an application program interface specifi¢ation.

e IIF data format may be used for image data interchange in open, heterogeneous environments. [t may
Iso serve as a local file format for imaging applications, especially in conjunciion with ISO/TEC 12087-2.
n future, the IIF data format could be used by telecommunication standards. Examples,are-future versions

f File Transfer, Access, and Management (FTAM), ISO/IEC 8571; the MesSsage Oriented Text

Interchange Systems (MOTIS), ISO/IEC 10021 (also known as Message Handling)System (MHS), {CITT

Recommendatron X.400). Thus the IIF data format could become part of “application-oriented OSI
ommunications protocols.

Y

WVithin the IIF data format (IIF-DF), compressed images may beCspecified and interchanged. Fr this
jpurpose, 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)

Image data streams that conform to theencoded representation of compressed image data specifjed by
these standards may be included in, the IIF-DF. For instance, a time series image can be represented as an
grray of time slices, each of which 1§ encoded according to the JPEG Standard. Furthermore, the I[F-DF
allows images to be represented:through the combination of compressed parts with uncompressed phrts. It
s also possible to use multiple compression methods within a single IIF-DF-conformant imagg. For
nstance, a colour imagé.can be represented as tiled images whereby some tiles are encoded according to
the lossy mode of the JPEG Standard and others according to the lossless mode. For detailed inforgnation
¢oncerning compfessed data streams and compression/decompression functionality, refer to 5.3f3 and
1.6, respectively.

ere.are-various possibilities for interaction and data exchange between the IPI-PIKS domain and the IPI-
IE domam Both domams are controlled by the appllcatlon via apphcatron program interfaces (API$). For

IIF architecture) and clause 7 (the IPI- IIF Gateway functionality). For a description of the relation between
the types of objects that may be interchanged by means of the IPI-IIF and those types of objects that may
be processed by the IPI-PIKS, refer to clause 6 (the profiles 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:

mrage Intercirange Facttity (HF)

| Scope

This part of ISO/IEC 12087 facilitates the interchange of digital images. For this-purpose, concgptual,
grchitectural, and functional definitions of the Image Interchange Facility (IRISHF) 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 the
Abstract Syntax Notation One (ASN.1) -- refer to clause 5), and the

b) IIF Gateway definition (by means of a manual page deSeription of the functionality [of an
Application Program Interface (API) -- refer to clause 7).

An IPI-IIF-conformant implementation has to fulfill the functionality specification of the IIF Gateway, as
utlined in clause 7. Besides the IIF Gateway, there may{be information processing systems (software such
4s parsers, generators, etc.) which read and/or write the.JIF-DF.

The IPI-IIF is based on the definitions described, in ISO/IEC 12087-1, the "Common Architectyre 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 ¢bjects
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 inter¢hange
between IPI-IIF and IRI-PIKS), image data objects and image-related data objects are impoyted to
and exported from\ the Programmer's Imaging Kernel System (IPI-PIKS), defined in ISO/IEC
12087-2.

e) The IPI-IIF \facilitates the storage of image data objects and image-related data objects in a yariety
of pre-defined storage modalities, including different periodicity organizations, such as|pixel-
interleaving or band-interleaving.

f) <This part of ISO/IEC 12087 defines syntax of image data (and image-related data) streanys. The
encoding of IIF data types is defined in ISO/IEC 12089. See also 5.3.3.

¢) The IPI-IIF supports a concept of standardized conformance profiles. Initially, three conforqmance
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.


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

J)  The IIF Gateway is accessible via an API to perform image interchange functions. See clause 7
a definition of IIF Gateway functionality.

c v ,

Reference shall be made to this part of ISO/IEC 12

87, and its definitions shall be employed, whenever

—

mages are interchanged, according to the IPI-IIF, among different imaging applications environments or
i licable to scenarios requiring the interchange of digital images,

icabl

- | Medical imaging
- | Remote sensing

- | Publishing

- | Industrial vision

The limiting of the IPI-IIF scope to certain application démains 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
prpcessing power of the device itself. Thus asdriceptually "high-level" format which has become an industria
stqndard page description language for desktop electronic publishing, can be regarded as a device format. The IPI
H; may well be considered a device format'if, for instance, there is an IPI-IIF-compatible printer which is able t
regeive, process, and hardcopy an imag¢ according to the IPI-IIF. In the same sense, it is reasonable to design IPI
IT-compatible image sources, e.g”TRITF 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 extension
fechniques.

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

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

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

ISO/IEC 8825:1990, Information technology - Open Systems Interconnection - Specification of|Basic
Encoding Rules for Abstract Syntax Notation One (ASN.1).

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

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

SO/IEC TR 10000-1:1990, yInformation technology - Framework and taxonomy of Interngtional
Standardized Profiles - Part 1: Framework.

SO/IEC TR 10000-2:1994, Information technology - Framework and taxonomy of Interngtional
Standardized Profiles - Part 2: Principles and taxonomy for OSI Profiles.

SO/IEE-10031-1:1991, Information technology - Text and office systems - Distributed office application
model-'Part 1: General model.

ISO/IEC 10031-2:1991, Information technology - Text and office systems - Distributed office application
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 1: 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.

ISO/IEC 11172-3:1993, Information technology - Coding of moving pictures and associated audio for

digital

ISO/THC 11544:1993, Information technology - Coded representation of picture and audio information -
Progréssive bi-level image compression.

ISO/IRC 12087-1:1995, Information technology - Computer graphics and image processing - Imagé
Procesing and Interchange (IPI) - Functional specification - Part 1: Common architecture for imaging.

ISO/TEC 12089:—7Y, Information technology - Computer graphics and imgge processing - Encoding for
the Imiage Processing and Interchange Standard (IPI) - Encoding for the Image Interchange Facility (IIF)

CCITT Rec. G.711(1984), Coding of analogue signals by pulse code-modulation.

CCIT]

CCIT]

CCIT]
Appa

CCIT]

Telephone Network.

—_——

di o

. 1S AgL > D . 140
SToTage media up toabont 155 Mbitts—Part 3= Audio-

[ Rec. G.721(1984), 32 Kbitls Adaptive Differential Pulse Code Modulation (ADPCM ).

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

S

I Rec. T.6(1988), Facsimile Coding Schemes and Coding Control Functions for Group 4 Facsimil,
atus.

[ Rec. T.30(1988), Procedures for Document Facsimile Transmission in the General Switchell

OTES

All normative references which are common to Parts 1 to 3 of ISO/IEC 12087 are included in ISO/IEC
p087-1. In'ISO/IEC 12087-3, only the IIF-specific references are listed.

2| _References to documents which are neither ISO/IEC Standards nor CCITT Recommendations are given i
Annex G
3 Some ISO Standards are technically aligned with CCITT Recommendations, in particular the ASN.I

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.


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

ISO/IEC 12087-3:1995(E)

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 of Office Documents
FTAM File Transfer, Access and Management

[IF-DF Image Interchange Facility - Data Format

[P] Image Processing and Interchange

[PI-CAI IPI - Common Architecture forimaging

TPI-1IF IPI - Image Interchange Fagility

TPI-PIKS  IPI - Programmer's Imaging Kernel System

JBIG Joint Bi-level Image Experts Group
JPEG Joint Photegraphic Experts Group
LAN Local Area 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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e 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

functi

onality. The data format is called Image Interchange Facility Data Format (IIF-DF). It is described in

clause 5. Clause 6 describes conformance profiles for the IIF-DF.

The fynctional component of the TPI-TIF is called IPI-IIF Gateway. It is described in clause 7. The IPI-II

Gateway functions are called by an application program via a specific API (Application Proggam
Interfjce). Concerning data interchange, it provides functionality for

£

b

Part of the IPI-IIF Gateway functionality deals with the differing complexity of the IPI-IIF data types
(clausg 6 of ISO/IEC 12087-1) and the IPI-PIKS data types (clause 5 of ISO/IEC 12087-1). The IPI-II}

data t
super:
struct

imaggs with limited heterogeneity. The IPI-IIF Gateway provides a general mechanism - calle
attachydetach functionality - to combine simpler IIF structures intosmore complex ones, and extract simple

struct

data types (that are interchangeable by means of the IPI-IIF) and the IPI-PIKS data types (that can b

proce

The IPI-IIF Gateway function classes are:

C

h

f) Data structure access functionality: These functions allow for the access of parsed image dat

g) Data\structure manipulation functionality: These functions allow for the manipulation of imagp

the import of image data to and export of image data from application, as well as

the import of image data to and export of image data from the IPI-PIKS.

ES)

pes are defined according to the (generic) IPI data types that are introdu€ed in clause 4 and form
et of the IPI-PIKS data types. The IPI-IIF data types support compound ‘and heterogeneous imag
tires of arbitrary hierarchical organization whereas the IPI-PIKS data-types support five-dimensiona

T e = &

ires from more complex ones. Hence, this functionality réptesents the interface between the IPI-IIF

Ay

sed by the IPI-PIKS, but also interchanged by the IPI~IIF).

=

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

=

Import and export functionality: These functions allow for the import and export of image an
image-related data to and-{from the IPI-IIF Gateway via the application program.

Parse and generate functionality: These functions allow for the translation between IPI-IIF dat
streams (according.fo'the IPI-IIF data format) and IPI-IIF gateway-internal data structures that arg
accessible andanipulable via IPI-IIF Gateway functions of category f) and g), respectively.

12

™

structure$. This includes tree traverse, inquiry, put value, and get value functions.

structures. Create, delete, attach, and detach functions are provided.

) Compression and decompression functionality: Functions are provided for the compression and
decompression of pixel fields according to the standards listed in section 1.4.3.

i) Application-oriented functionality: This category encompasses functions which perform at the

The s

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.

pecification of the functions is given in clause 7.


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

ISO/TEC 12087-3:1995(E)

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 application
program may import and export image data which is interchanged using the IIF data streqm. On
the other hand, the application program has the capability to process image data by mdans of
application-private imaging functions.

b) The imaging application program uses a non-IIF-capable IPI-PIKS and no HUF-Gateway: [In this
case, the IPI-PIKS conformance profiles defined in ISO/IEC 12087-2 describe the impgrt and
export functionality of the IPI-PIKS.

¢) The imaging application program uses an IIF-capable IPI-PIKS and no IIF Gateway: In this case,
the standardized import and export functions of the IPI-PIKS, if called by the application prpgram,
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 stréams that conform to the profilg of the
IPI-IIF data format. The application program, as well as<the import and export function of the IPI-
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-PIKY: The
import/export, parse/generate and data structure access and manipulation functions| work
according to a) and b), above. Further details’are provided by the manual pages for these fynction
descriptions (see clause 7).

Besides, it is possible that the applicatiofi*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 functipns. In
this case, image data is transferred by the get_pixel and put_pixel functions from the IPI-PIKS|to the
application domain, and vice versa.

[f both the IPI-IIF Gateway and the IPI-PIKS are developed and supplied as one software unit, the [PI-IIF
Gateway and IPI-PIKS-APIs may be linked together. In this case, the internal interworking betwg¢en the
[PI-IIF Gateway and-the IPI-PIKS may be designed to be more efficient. In either case, privat¢, non-
standardized image’data input and output may take place as shown by the dashed arrows in Figure|l. It is
up to the application program to manage the reading and writing of private image file formats and ¢onvert
the data (into the IPI-IIF data format. See also 7.1.2 for the specification of low-level data exfhange
mechanisms of the IPI-IIF Gateway.

[The IPI-PIKS functions relevant for the interworking of the IPI-PIKS with the IPI-IIF Gateway (defjned in
ISO/MEC 120877-2) are:

¢) input_object: data transfer from the IPI-IIF Gateway to 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.


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

1995(E)

ISO/TEC 12087-3

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 this
part of ISO/IEC 12087, the rules of the IIF-DF syntax are arranged in preorder traversal (depth-first) with
the exception/of 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 stryctured
hccording to the IPI-IIF data types, as defined in ISO/IEC 12087-1, clause 6. Since the IPI-PIKS dath types
ISO/IEC 12087-1, clause 5)form a proper subset of the IPI-IIF data types, they are covered by the [IF-DF
0o. The names of the syntax enfities correspond to the names of the data types of ISO/IEC 12087{1. The
structure and semantics of these datasentities are defined with reference to ISO/IEC 12087-1.

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

[n addition to the data types defined in ISO/IEC(J2087-1, the IIF-DF contains some data entitips that
specify the placement of pixel data, the ordering of eletents of multi-dimensional arrays, and the|coded
Fepresentation of elementary data types, including compreSsion algorithms.

5.1.2 Syntax notation

Che syntax is expressed in ASN.1 (Abstract Syntax Notation One), according to ISO/IEC Standard 8824,
‘Specification of Abstract Syntax Notation One (ASN.1)." ASN.1 is‘@“formal description langupge. It
lefines a set of primitive data types, such as INTEGER, ENUMERATED, and- REAL and provides a facility
0 construct new elements with their own typing inherent in the structdre)using the constfuctors
SEQUENCE, SEQUENCE OF and CHOICE. This allows for new data types to/be defined which are
iniquely recognizable within an application. To make these definitions more readable; textual labe]s may
be associated with the elements in a constructor type. In order to distinguish different o€currences|of the
same type within one constructor, various types of tags are provided that may be assofiated wjth the
Constructor's elements.

Within the semantical description of the IPI-IIF data format, each element (which is either a primitive data
type or a constructed type) is called syntax entity. According to ASN.1, the names of the syntax entities
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
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of the BandRecord entity, the DataPlacement entity is called subentity.

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.

5.1.3 Encoding of syntax entities

The en

coding of IIF syntax entities is defined in ISO/TEC 12089

N

1
A

DTES

The encoding of IIF syntax entities as defined in ISO/IEC 12089 employs the Basic Encoding)Rules fo
BN.1 (BER), that are defined in ISO/IEC 8825. The encoding of a large pixel data field according to the BEF

can produce considerable space and processing time overhead when every pixel is expressed\as an elementary

A
IS
A

2
in|

BN.1 data entity, consisting of a "tag" and a "length" field that precedes the "value", field. For this reason
O/IEC 12089 provides some methods on how to encode fields of pixel values as,single entities in terms o
BN.1. This refers to the ExternallyDefinedDataUnit entity.

Hicated by the keyword "SEQUENCE OF." In the definite form the nurnber of content octets is given at th

baginning of the sequence. In the indefinite form the number of content ectets shall be calculated by parsing th

w
CQ

p1]
(e

5.14

There
ITF-DI
parse

hole sequence until the end-of-sequence token. Within the IIE‘DF“syntax, for some "SEQUENCE OF]
nstructs, a "number-of-..." component is provided. It specifies thé iumber of entities (e.g., pixel values) that ar
esent in the following sequence. This allows implementations‘to make use of the number of entities in advanc
g., for memory allocation), regardless of what encoding method has been chosen.

Rules that are not formally expressed within the ITF syntax

are rules and constraints within 5.3 that are¢'needed in addition to the IIF syntax to define a prope
. These rules and constraints are given'by an accompanying text. They need to be checked within th
ind generate functions of the IPI-IIR Gateway, as illustrated in Figure 2.

IIF Gateway IIF Gateway

The BER provide a definite form and an indefinite form for the encoding‘of sequences of entities. Both ar¢

S

>

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

Applidation 1 Application 2

N
th
€X

Figure 2 - IIF-DF parser and constraint checker within the IPI-IIF Gateway

DTE - TheIIF syntax is expressed using formal ASN.I notation, but not all rules or constraints that determin|
e desired "correctness" of an IIF-DF-conformant data stream can be expressed in terms of this syntax. Fo

r
T

ample, there is no way to define a syntax that prevents the production of pixel arrays that contain more or fewe

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
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.

10
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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

5.2.1 Overall structure

Cha o110 Il atha taon oonct ontity né‘ f‘f\n ITE T‘\D Suptax—tree Al othar antis: he h f
heFutPatalormat-entityi5-the-top-most-entity-ofthe 1 syntax—tree—Ad-other-entities-brareR 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-applifation

profile of the IIF. This information is contained in the FormatDescriptor, Version, and-Profile entities

L A Ao SO, Qi 70 € CIRLILITS

There is also a place to store some application-specific header information in the ContentsHeader ¢ntity.
$econd, there is the data content.

c

"something is contained (or stored) in a given syntax entity" does not imply that the/information is containedl in the
named entity directly. It rather means that it is contained in either the entity of»Oné€ of its subentities.

NOTE - Compound syntax entities may consist of an arbitrarily deep tree of Sub-entities. Thus the term

The data stored in the ContentsBody element can be images, image-felated data, attributes, annotatigns, or

asic data objects, as defined in ISO/IEC 12087-1. The overall structure of the IIF-DF syntax is shown in
Figure 3.

NOTE - Figure 3 does not represent a complete syntax didgram. 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
an exact description of the IIF-DF syntax, refer to (5;3.

FullDataFormat

FormatDescriptor' ‘ ContentsHeader 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

AATIAITR A i 1
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.

The CompoundImageArray entity is used to specify an n-dim ay of images; component images

200 LU p Onnlaiivb 55 &) iy tQSpeCil

ensional arr:

are acdessed via an n- d1mens1onal index. All the images stored in an array must have identical structures
(including attributes, annotations, and image related data). The CompoundimageRecord entity is us€d t
specify a record of images. The components are accessed via associated names, called component-
identiflers. In contrast to arrays of images, the components are not required to have identieal imagej
structufes. The CompoundImageList entity is used to specify a list of images of identical sfructure which
are acdessed via their position in the list. The CompoundImageSet entity is used to specify\a-set of images
of idedtical structure. The syntax of the ImageStructure entity is recursive, i.e., the amray/elements, record
components etc. are again of ImageStructure type.

The FyndamentallmageStructure entity specifies the structure and sequential organization of an n-dimen
sional |[multiband array of pixels, along with associated image-related~data, such as look-up tables
histogtams, etc. It and its sub-entities provide enough flexibility to specifya-wide range of pixel periodicity
arrangpments (e.g. pixel interleaved, band interleaved, tiled images, et¢.). This is specified primarily by the
BandRecord and MetricArray entities as described below.

The BgndRecord entity is used to specify pixel arrays on a band<by-band basis; this entity is used to specify
a band-interleaved image. The MetricArray entity is used. to\specify arrays of pixels or tiles. Pixels can bg
repres¢nted as a collection of bands in the PixelStructure entity. Thus, pixel-interleaved images are
specified using a MetricArray of PixelStructures. Thé.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 1év€ls. Band-interleaved tiles are specified by a MetricArray
contaifiing BandRecords. Pixel-interleaved-tiles are specified by a MetricArray containing MetricArrays
The refcursive organization within the FundamentallmageStructure entity is illustrated in Annex F.

Entitigs specifying the structure of‘arrays in the IIF, such as MetricArrays and CompoundlmageArrays
contaip components specifying the“number of dimensions of the array, the size of the array along eact
dimenfsion, and a unique ideatifier for every dimension. The Serialization entity which is also part of every
array (lescription, indicate§ which axis varies fastest, second fastest, and so on within the sequence of pixe
valueq.

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

NPTE ~Figure 4 does not represent a complete syntax diagram. It is an abstract view of the IIF-DF syntax. Man
dgtail§ are left out. The solid boxes and arrows represent one possible instance of a syntax tree. The dashed boxe
arjd ‘arrows indicate potential alternatives according to the choices provided by the respective syntax entities. For
an exact 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 Figure 3).

The DataPlacement entity associated with each of the image str e entities i ed to indicate whethe
the pjxel values associated with the image structure are stored together in a single entity, called
Refer¢gncedUnit, or whether they are distributed into multiple entities. There are three cases that nmist b¢
delinefated.

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.

c}) 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 structurg
tree. All of these data sets are modelled in the syntax as a SEQUENCE QF ReferencedUnit.

Each |ReferencedUnit starts with a label that indicates what portion of the pixel values of the image 1t
contains. In principle, the label specifies the path from the reot of the image structure tree down to th¢
subentity which describes the structure of the pixel data contained in the referenced unit. For a definition of
the RdferencedUnit entity and the construction of labelsrefer to 5.3.3.

NOTE - The labelling of referenced units and (all other labellings within the IIF-DF as well are based of
s¢gmantical identifiers. Using ASN.l as syntdX, notation, the syntactical definition of the IIF-DF becomgs
jdependent of encoding rules. Thus, mechanisms such as byte counts or byte offsets are excluded.

=

—

5.2.4|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 anf
REAL to encode gvery pixel value.

2) The ExternatlyDefinedDataUnit entity uses techniques defined in ISO/IEC 12089 to store the
pixels ima-single ASN.1 OCTET STRING.

7

3) The CompressedDataUnit entity allows standard compression techniques, such as JBIG and JPE(
t0/be used to encode the pixel information.

4) The RegisteredDataUnit entity permits the transportation of registered encodings through the use
of an ASN.1 ANY type.

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 are
defined within the image structure declaration. Within the ChannelCharacteristics and

ands. The former identifiers are called dimension-identifiers, the latter band-identifiers.

ageRelatedData entities can also be attached to images or represented independently. Types of
lated data include look up tables, histograms, regions of interest, neighbourhoods, statiCarrays, fi
lists, and value bounds collections. These data types are used by ISO/IEC 12087-2.

ageAnnotation entities can also be attached to images or represented independently. Types o
gistered image annotations include: plain text, structured text according to- SGML and ODA, gr.
dontents according to CGM, and audio data streams according to CCIT{/Recommendations G.71
(5.721. The exact references are given in 5.3.6. Additional application;specific annotation types sup:
by the ASN.1 type ANY are subject to registration as defined in 6.2,

jmage

image
eature

f pre-
hphics
1 and
borted
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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:

5.3.1

53.2

16

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.
ITF-syntax entity No.
UF syntax entity No.

101 Image

102 ImageStructure

103 CompoundImageStructure
104 CompoundlmageArray
105 Dimensionality

106, DimensionDescription
107 Identifier

108 Serialization

109 DataPlacement

110 CompoundImageRecord
111 RecordComponent

112 CompoundImageList
113 CompoundImageSet

114 FundamentallmageStructure
115

HEsyntax-entity Ne-
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

HS5BandRecord

116 BandRecordComponent

117 MetricArray

118 MetricArrayElement

119 PixelStructure

120 ElementaryPixelStructure
121 PixelBandRecord

. 122 PixelBandRecordComponent
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533

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.
IIF syntax entity No.
IIF syntax entity No.

201 ReferencedUnit

202 DataUnit

203 SubdividedDataUnit
204 SingleDataUnit

205 BuiltinEncodedDataUnit
206 BuiltinValue

ISO/IEC 12087-3:1995(E)

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

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’éntity No.
IIF syntax-entity No.
IIF Syntax entity No.
IIF syntax entity No.
HF 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 SetQfCoordinates

312 NeighbourhoodArray
318,IndexND

314 StaticArray

315 FeatureList

316 CoordinateAndFeature
317 ValueBoundsCollection
318 TransformationMatrix
319 PixelRecord

320 PixelRecordComponent
321 Tuple

53.5

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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5.3.6

5.3.7

18

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.

409 CompandorDescription
. 410 ColourRepresentation
411 StandardizedSpace
412 CIEXYZSpace

413 CIEYxySpace

414 CIEUVWSpace

415 CIEYuvSpace

416 CIELabSpace

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.

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 image)annotations

IIF syntax entity No
IIF syntax entity No

. 501 ImageAnnotation
. 502 “Eocation

Entities for the 'deScription of basic data objects

IIF syntax‘entity No
IIF syntax entity No
IIE syntax entity No
[IF syntax entity No

.601 BasicDataObject

. 602 BasicDataType
.603 CompoundDataType
. 604 BasicArray

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

. 605 BasicRecord

. 606 BasicRecordComponent
. 607 BasicList

. 608 BasicSet

.609 ElementaryDataType
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ISO/IEC 12087-3:1995(E)

5.3.1 Entities for the description of the entire IIF-DF

ITF module declaration HHFDataFormat
Semantics

IIFDataFormat is the name of the IIF-DF module. Besides the full syntax (given by the FullDataFormat
entity), the module also exports the Image, ImageRelatedData, ImageAttribute, ImageAnnotation, and
asicDaraObjecT enttes. 1S provides oter AS N =Totated - appications with ditect access 10 tese sub-
bjects.

o

wo entities are imported from other modules: the PixelFieldEncoding entity is imported from ISQ/IEC
2089 for the efficient representation of pixel fields and the DOR entity is imported from, ISO/IEC 10031
br the representation of Distinguished Object References (DOR). For a description ©f, the DOR, reffer to
.3.3

N =h e

p—

h order to obtain the full syntax for the module specification, the term <<declarations>> needgto be
pplaced with the syntax portions of all subsequent syntax entities within 5,3

—

The FullDataFormat entity is described here in 5.3.1. Its subentities. refer to all other subclauses df 5.3.
The Image entity is described in 5.3.2. Its subentities refer to 5.3.3\(for the placement of pixel dat3) and
3.3.4,5.3.5, and 5.3.6 (for image-related data, attributes and annetations that are directly attached to mage
dbjects). The ReferencedUnit, ImageRelatedData, ImageAttribute, ImageAnnotation and BasicDataQbject
gntities are described in 5.3.3, 5.3.4, 5.3.5, 5.3.6, and 5.3.7)respectively.

Syntax

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

BEGIN

HXPORTS
FullDataFormat, -- No.l 001
Image, -- No.l 101
ReferencedUnit, -- No.l 201
ImageRelatedData, -- No.l 301
ImageAttribute, -- No.|l 401
ImageAnnotation, -- No.|l 501
BasicDhataObject; -- No.| 601

IMPOKTS

PixelFieldEncoding FROM

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

DOR FROM

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

<<declarations>>

END

19
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IIF syntax entity No. 001 FullDataF ormat
and

IIF syntax entity No. 002 FormatDescriptor
Semantics

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

contepts-header, and contents components.

The HormatDescriptor entity contains some meta-information: a self-identification component that-carrie
the official identifier of the IPI-IIF syntax, the profile component which allows for setting a conformanc

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

All imhage data, image-related data, image annotations, and image attributes are contained in the contenj
comppnent. The ContentsHeader entity provides some basic text fields to verbally describe the contents.

Syntax

FullDataFormat ::= [APPLICATION 0] IMPLICIT SEQUENCE
fformat-descriptor [0] IMPLICIT FormatDescriptor, - -
dontents-header [1] IMPLICIT ContentsHeader OPTIONAL, --
gqontents [2] IMPLICIT Contents --
]

FormatDescriptor ::= SEQUENCE

gelf-identification [O]“IMPLICIT OBJECT IDENTIFIER DEFAULT

yersion [1] IMPLICIT Version OPTIONAL, --
profile [2] IMPLICIT Profile OPTIONAL --
Consdtraints

If thel Profile entity is missing, a full syntax without any further constraint set is assumed.

No.
No.
No.

{ iso standard 12087 iif (3) df (0)},

No.
No.
No.

00
00
00

70
00
00

0

(G20

[ SVSINe))
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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
the syntax (either the publication date of ISO/IEC 12087-3 or the publication date of a revision of ISO/IEC
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

Yersion ::= SEQUENCE
{

standard [0] IA5String DEFAULT "ISO/IEC\}2087-3", -- NoJ| 722
publication-date [1] IA5String -- No| 722
}

Constraints

INone.

21
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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.

For a fiefinition c T Use o. itional application proilles are subject to registratio
as defjned in 6.2.

Syntajx

Proffile ::= IA5String -- No. 702
Consfraints

For the Profile entity, only the values "full profile", "full PIKS profile", and. “foundation profile" and value$
which have been internationally registered are permitted. Refer to 6.2.

22


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

ISO/IEC 12087-3:1995(E)

IIF syntax entity No. 005

Semantics

ContentsHeader

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 defined for the application-data component which can be represented

ation-
to the
uilt-in

006
006
724
006

sing any ASN.1 type.
NOTE - Information fields, such as "processing platform" or "acquisition process" are regarded as toe.appli
specific to be included in this header as a separate entity. This kind of information can either be put if
message field as readable text or handled as an image annotation or image attribute (using either éne of the Y
fields or a freeform field).
EXAMPLE - The application-data component (as well as any other component.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
ontentsHeader ::= SEQUENCE
{
title [0] CharacterString OPTIONAL, No.
owner [1] CharacterString OPTIONAL, No.
date-and-time [2] GeneralizedTime OPTIONAL, No.
message [3] CharacterString OPTIONAL, No.
application-data [4] ANY OPTIONAL
}
Constraints
None.

23
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IIF syntax entity No. 006

and

IIF syntax entity No. 007

Semantics

CharacterString

SpecialCharacterString

The CharacterString entity is mainly meant for the description of a text readable by a person. It provides

two glternatives. The standard-characters component is used for the representation of ASCII charaeters
according to the International Alphabet No. 5. The special-characters component is used for all-othgr

charalter sets.

The SpecialCharacterString entity supports all different kinds of national and international‘character set.
The ¢haracter-set-escape component is used to indicate the character set in use. This;4S done via th
interrjationally standardized escape sequences according to ISO 2022. The characters‘component contair

the character string.

Syntax

CharacterString

::= [APPLICATION 1] CHOICE

¢tandard-characters [0] IMPLICIT IA58txring,
gspecial-characters [1] IMPLICIT SpecialCharacterString

Spe¢ialCharacterString ::= SEQUENCE

fharacters

Constraints

Nong.

tharacter-set-escape [0] IMPLICIT OCTET STRING,

[1JCIMPLICIT OCTET STRING

No.
No.

No.
No.

wvn o

72
00

~N N

70
70

NI
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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.

[he ContentsElement entity provides a sequence of prolog, body, and epilog components. Thé Optional
prolog and epilog components do not carry any semantics in the context of ISO/IEC 12087, “The only
feason for their presence in this syntax entity in combination with the recursive definition pf the
ContentsBody entity is to prepare the introduction of a segmentation concept, associated with type

lefinitions and segment-specific attributes which may be given in a separate Amendment to ISO/IEC
[2087.

Syntax
Contents ::= SEQUENCE OF ContentsElement
ContentsElement ::= SEQUENCE
{
prolog [0] ANY OPTIONAL,
body [1] IMPLICIT SEQUENCE OFJContentsBody, -- No/| 010

epilog [2] ANY OPTIONAL
}

Constraints

[he body component shall containionly one ContentsBody entity.

25
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IIF syntax entity No. 010 ContentsBody

Semantics

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

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

Image]
corres
as staf]

Syntax

ContpntsBody ::= CHOICE
{
ipmage [0Jl Image, -- No. 101
ipage-related-data {19 ImageRelatedData, -- No. 301
image-attribute [2] ImageAttribute, -- No. 40]
ijnage-annotation [3] ImageAnnotation, -- No. 501
bpsic-data-objeéct [4] BasicDhataObject -- No. 601
}

Constraints

None.

bonding subentities within the Image entity, or separate fromrimages using the ContentsBody entity
ed above. The latter way allows for the exchange of nor-iconic parameters from and to the IPI-PIKS
withouit any image data.

26

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

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

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

the basic-data-component contains data that are structured accordingto”a basic data type ag
defined in ISO/IEC 12087-1.

annotations and image-related data are provided in two ways: bound to images, using thq
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5.3.2 Entities for the description of images

Hidzc

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(y
ip/are contained in the Image entity. The structure can conform either to a compound or fundamental
data type. It is expressed as a tree whose root is the ImageStructure entity and whose leaves rep
elementary data types.

The image-data component contains a sequence of data fields to which thecimage structurd
gomponents refer. The data fields are called the ReferencedUnit.

Yyntax

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

(onstraints

Refer to constraints related to the ReferencedUnit entity and the DataPlacement entity.

) that
jmage
resent

sub-

102
201

27
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IIF syntax entity No. 102 ImageStructure

Semantics

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

1|  The following fields of the "representation attribute", defined in ISO/IEC 12087-1, are represented in the II]L-

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 of.image dafa

arcording to the data types defined in ISO/IEC 12087-1. (The pixel values are contained in the”\RéferencedUnjt

entities.)
The demantical distinction between compound image structures and fundamental image structures is as
follows:

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

-| A fundamental image structure consists of arrays and reedrds; where the dimensions of all arrays
refer to the same coordinate space, and the record comiponents refer to the bands (of a multi-band
image). The arrays of the bands may differ in size and‘element structure but not in dimensionality.
The leaves of a fundamental image structure express the type of elementary pixel values.

An arbitrary number of attributes and image-related. data may be attached, using the image-attributes anfl
image-related-data components. Image annotations may be attached using the image-annotations
comppnent. The processing-history component>serves as a textual description of the image's processing
history.

Syntgx

ImageStructure ::= SEQUENCE

gtructure-type) CHOICE
{
compouand-structure [4] CompoundImageStructure, -- No. 10B
fundamental-structure [5] FundamentalImageStructure -- No. 11p
1

image-attributes [0] IMPLICIT SEQUENCE OF

ImageAttribute OPTIONAL, -- No. 40
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.

28
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IIF syntax entity No. 103

Semantics

ISO/IEC 12087-3:1995(E)

CompoundlmageStructure

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.
compound-image-record [1] CompoundImageRecord, No.
compound-image-list [2] CompoundImageList, No.
compound-image-set [3] CompoundImageSet No.
}

Constraints

INone.

104
110
112
113

29
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IIF syntax entity No. 104

Semantics

CompoundlmageArray

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
component. The sequential order of the array elements is

[he placing of the data values tha

every dimension is given by the dim

determined within the serig

given by the element-structure component.

NOTE - The CompoundlmageArray entity contains the ImageStructure entity. The ImageStructure entity, in turn
contains the CompoundImageArray, CompoundlmageRecord, CompoundlmageList, and CompoundImageSe
entities. With this syntactical, recursive construction, image data types of arbitrary complexity fnay’be constructed

Syntak
ComppundImageArray

imensionality
prialization
hta-placement

| ement-structure

— O Q0 Q —

Constraints

None.

::= SEQUENCE

[0]
(1]
(2]
[3]

ensionality
jzation componen Acing 1 va Are 3 :
array {lescription is given within the data-placement component. The structure of the array elements S

IMPLICIT
IMPLICIT
IMPLICIT
IMPLICIT

Dimensionality,
Serdalization,
DataPlacement,
ImageStructure

are associated witn th

-- No.
-- No.
-- No.
-- No.

103
109
109
104

30
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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

required.

Syntax

Diimensionality ::= SEQUENCE

{

number-of-dimensions [0] IMPLICIT INTEGER (1..MAX); -- No.

dimension-descriptions [1] IMPLICIT SEQUENCE OF
DimensionDegtription -- No.

@)

onstraints

S

imber-of-dimensions component.

702

106

The number of DimensionDescription entities contained in thé sequence shall equal the value of the

31
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ISO/IEC 12087-3:1995(E)

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 rapge of the dimension in terms of a lower and an upper boundary. The upper-boundary comporent’is
optional in order to support an indefinite dimension description. The reader is referred to the Serializatiop
entity|for the constraints that apply for the indefinite form.

HXAMPLE - An indefinite dimension description may be used to create a moving image ‘consisting gf
a|sequence of frames, where the total number of frames is not known at the timé the first frame §
being created.

7

The [dentifier entity allows for the representation of a dimension identifiérlin terms of the ASN.
elemdntary type IA5String. It is used to associate dimension-specific attributes with image dimension
having the same identifier. The following identifiers have predefined semiantics as described in ISO/IE(
12087-2:

W ZE

1

"' horizontal dimension
" vertical dimension
"g" depths dimension
" temporal dimension
"B spectral dimension

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

Syntgx
DimgnsionDescription :%=)'SEQUENCE
{
dimension-identifier [0] IMPLICIT Identifier, -- No. 107
l¢wer-boundary (1] IMPLICIT INTEGER (0..MAX)
DEFAULT O, -- No. 702
upper-boundary [2] IMPLICIT INTEGER (0..MAX) OPTIONAL -- No. 702
}
Identifier ::= 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..10],

. . o . .
foHowed b] Yy with—am—tndex Tange—or H1286amd——with [1..}024]. Themrthe—assocrate array

elements p(z,y.x) have to be interpreted as:

pL11),p(1,12), ..., p(1,1,1024) , p(1,2,1) , p(12,2) , ... , ..., p(10,1280,1023) , p(10,1280,]024)
Syntax
berialization ::= SEQUENCE OF Identifier -- NoJf 107
Constraints

The number of Identifier entities contained in the sequence shall’equal the dimensionality of the afray to
which the serialization entity is attached. The identifier values shall be identical to those declared jwithin
the dimensionality component that is attached to the array«mentioned above.

Dnly the first Identifier entity may have the value of<a.dimension-identifier component which is decldred as
being infinite within the DimensionDescription ertity.
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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.

The stfucture that describes an | y S a tree whose 100t 1S the [magesSITuctire entity
All other entities that further specify the substructure (CompoundlmageArray, CompoundlmageRecord
CompaoundlmageList, CompoundlmageSet, MetricArray, and BandRecord) form nodes within this tree) The
ElemeptaryPixelStructure entities form the leaves of this tree. At any node within this treeslit may be
decidegd to store all pixel values that belong to this node within one ReferencedUnit entity.

Three plternatives are provided for the pixel values that belong to the "node" to which this-DataPlacemen
entity |s attached. The alternatives are associated with the following integer values:

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

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

influded (3): The pixel values that belong to this node‘dre stored, together with pixel values
belonging to other nodes on the image"structure tree, as part of a ReferencedUni
associated with a higher level node.

EXAMPLE - Given an image structure that congists)of a tiled image, expressed as a two-dimensiona
MietricArray of two-dimensional MetricArrays ofinteger pixels.

hen, a ''1'"" on the level of the upper array.and a '"2'"" on the level of the lower array indicate that therg

t1

the other hand, a '2" on thé.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. I
this case, the ReferencedUnit entity consists of a data stream which first contains all pixel values of thg
figst 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 i
two-dimensional space. Thus, a serialization needs to be given in order to unambiguously
dg¢termine, which tile is stored at what position in the data sequence. This is given by the serialization
camponent:of the upper array description.

NOTE.~ Depending on the values for the DataPlacement entity, references need to be included in th¢
ReferencedUnit entities 1o indicate which RejerencedUnit belongs to which node in the image structure tree. For
the description of the ReferencedUnit entity, refer to 5.3.3.
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Syntax
DataPlacement ::= INTEGER -- No.
{
distributed(1l),
combined(2),
included(3)
3
(Constraints

Kor the DataPlacement entity, only values in the range of (1..3) and values which havé’béen internati
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

marked with "3."

702

nally

hat is

marked with a "2." All nodes located above shall be marked with "1'" and.all,nodes located below sHall be
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IIF syntax entity No. 110 CompoundlmageRecord
and
IIF syntax entity No. 111 RecordComponent
Semantics
The undimag d_enti a compound data type, as defined in
ISO/IEC 12087-1. The number of record components is given by the number-of-components component.
Then| the placement of the data that are associated with the record is given by the data-placement
component. The structure of each record component is given by the record-components component.
The RecordComponent entity consists of an identifier, called the component-identifier, and\the structurg,
calleq the component-structure.
NOTE - The CompoundlmageRecord entity contains the ImageStructure entity. The- ImageStructure entity, {n
thrn, contains the CompoundImageArray, CompoundlmageRecord, CompoundImagéList, and CompoundImageSet
entities. With this syntactical recursive construction, image data structures of ‘arbitrary complexity may be
gonstructed.
Syntax
CompoundImageRecord ::= SEQUENCE
number-of-components [0] IMPLICIT,INTEGER (1..MAX), -- No. 702
data-placement [1] IMPLIGIT DataPlacement, -- No. 109
record-components [2] IMPLICIT SEQUENCE OF
RecordComponent -- No. 11f1
RecoprdComponent ::= SEQUENCE
fomponent-identifier [0] IMPLICIT Identifier, -- No. 107
fomponent-structure [1] IMPLICIT ImageStructure -- No. 102
Constraints
The qumber of RecordComponent entities contained in the following sequence shall equal the value of the

I £ ey
numMUOer=oj-components CItty-

The character strings of the component-identifier entities shall be different from each other in order to
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 lists whose length is indefinite at the beginning of the encoding process.

structure of the list elements is given by the element-structure entity.
NOTES

I The element-structure component only contains a description of the data structure of-the list elements
the elements themselves. Since lists are homogeneous, one ImageStructure entity (3 ‘sufficient to desc

data-placement component.

CompoundlmageArray, CompoundlmageRecord, CompoundimageListJand CompoundImageSet entitie
this syntactical, recursive construction, image structures of arbitrary‘complexity may be constructed.

Syntax

CompoundImageList ::= SEQUENCE

{

number-of-elements [0] IMPLICIT INTEGER (1..MAX) OPTIONAL,-- No
data-placement [1] IMPLICIT DataPlacement, -- No
element-structure [2] -IMPLICIT ImageStructure -- No

}

Constraints

None.

Fireptacermentof thedata that-are-assoctated with the ST S given by the data-placement componeht. The

but not
ibe the

entire list. The list elements are stored in ReferencedUnit entities according to the data placement describedl by the

2 The CompoundlmageList entity contains the ImageStructure. The InageStructure entity, in turn, conthins the

. With

702
109
102
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IIF syntax entity No. 113 CompoundlmageSet

Seman

tics

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 dafa that are associaied with the set 1S given by the dafa-placement component. Lhd
structyre of the set members is given by the member-structure entity.

NOTES

—

the members themselves. Since sets are homogeneous, one ImageStructure entity is sufficient to describe thg
erftire set. The set members are stored in ReferencedUnit entities according to the data placement, described by thq
dqgta-placement component.

2| The CompoundimageSet entity contains the ImageStructure. The ImageStructure entity, in turn, contains th
CompoundlmageArray, CompoundIlmageRecord, CompoundlmageList, and~CompoundlmageSet entities. Witl
thfs syntactical, recursive construction, image structures of arbitrary compléxity may be constructed.
Syntak
ComppundImageSet ::= SEQUENCE
{
nupber-of -members [0] IMPLICIT,INTEGER (1..MAX) OPTIONAL, -- No. 7012
dafta-placement [1] IMPLICET* DataPlacement, -- No. 104
member-structure [2] IMPLICIT ImageStructure -- No. 104
}
Constraints
None.

The member-structure component only contains a description of the data structure of the settmembers but no
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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 as
an n-dimensional array of pixel values.

All bands of a FundamentallmageStructure entity are assumed to refer to the same coordinate-Ypace.
Hence, the FundamentallmageStructure entity may comprise a collection of pixel arrays that repfesent
slices of a multi-spectral image or a simple colour image but it may not comprise a collection of pixel
afrays that have been acquired at different locations or show different objects. The lattef kind of comgound
age structure needs to be modelled with the CompoundImageStructure entity.

—

NOTES

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

2 Because the FundamentallmageStructure entity allows multicband images to be described, these imagep need
not be modelled as compound images.

Syyntax

FundamentalImageStructure ::= CHOICE

{
band-record [0] BandRecord, -- No.|115
metric-array [1] MetaricArray -- No.|117

}

o

onstraints

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
of the pixel values that belong to this structural description is determined by the data-placement
component. The structure of each band is given by the record-components component.

BCCBJISC the pixel values belonging to an image structure definition are ordered according to the sequéng

in wh
an inf

E

»v o

ich the structural definition of the image is given, the level at which an image is split into bands hz
luence on the sequential order of pixel values.

[

XAMPLE - An image that is described as a metric-array of band-records of three-pixels forms

fixel-interleaved image whereas an image that is described as a band-record of three metric-arrays of
fixels forms a band-interleaved image.
NOTE - The BandRecord entity is organized in conformance with the CompoundlimageRecord entity. The term
'band" as part of the name of the BandRecord entity reinforces the fact that the'record components always haye
the meaning of bands of a multi-band image.
Syntax
BandRecord ::= SEQUENCE
{
nymber-of-bands [0] IMPLICIT INTEGER (1l..MAX), -- No. 702
jdta-placement [1] IMPLICIT DataPlacement, -- No. 109
r¢cord-components [2] IMPLICIT*SEQUENCE OF
BandRecordComponent -- No. 116
}
Conltraints
The nqumber of BandRecordComponent entities contained in the record-components component shall equal

the v

hlue of the number-of-bands entity.
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IIF syntax entity No. 116 BandRecordComponent

Semantics

band image, described by tue BandRecord entity. The BandRecordComponent consists of the band-
identifier component which is used to associate attributes describing the nature of the band with this band.

Furthermore, it consists of the coiponent-structire component which gives the siructure of the band.
byntax
BandRecordComponent ::= SEQUENCE
{
band-identifier [0] IMPLICIT Identifier, -- Nof| 107
component-structure [1] IMPLICIT MetricArray -- No| 117
}
Constraints

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

The character strings of the band-identifier entities shall not contain the characters '/" and "." becaus¢ these
haracters have a special meaning for the reference<label components within the ReferencedUnit entilies.
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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.
The sequential order of the array elements is determined within the serialization component. The placing of

the data values that are associated with this array description is given within the data-placement

compdnent. 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 tern|
metric'" as part of the name of the MetricArray entity reinforces the fact that the dimensions,of this array ar¢

1

assumed to refer to a coordinate space.

2| The term "dimensionality of the MetricArray entity" is used in subsequent entifies, This always refers to the¢

vdlue of the number-of-dimensions component within the Dimensionality entity.

Syntak

MetrficArray ::= SEQUENCE
{
dimensionality [0] IMPLICIT )Dimensionality, -- No.
serialization [1] IMPLICIT Serialization, -- No.
data-placement [2] IMPLICIT DataPlacement, -- No.
ellement-structure [3] MetricArrayElement -- No.
}

Constraints

None.

101
10
109
11
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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 array elements are pixels, in the band-
record case, the array elements have multiple bands, in the metric-array case, the array elements are arrays

alva Joad I Jte 1 -1 b T
themsetves—TFhetatter-method-eanmbe-used-todescribetitedmmage structures:

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

NOTES

I Due to the fact that arrays are homogeneous collections of elements;™all tiles of a tiled image whigh are
modelled as arrays of arrays have the same size and structure.

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

Syntax

MptricArrayElement = CHOICE
{
pixel-structure (0] PixelStructure, -- No. [119
band-record [1] BandRecord, -- No. (115
metric-array [2] MetricArray -- No. [117
}

Cpnstraints

The values of all™dimension-identifier components that are declared within the subentities pf a
MetricArrayElentient 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
provifled: 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
characterizes the structure of a pixel. According to the elementary data types which are defirled in ISO/IEC
12087-1, the following alternatives, associated with integer values, are provided: boolegn), non-negativie
integer, signed integer, real, complex, and enumerated.
NOTE - No pixel values but only type information is expressed by the PixelStructuré entity and its subentities.
Syntgx
PixgelStructure ::= CHOICE
g¢lementary-pixel-structure [0] ElementaryPixelStructure, -- No. 120
¢ompound-pixel-structure [1] PixelBandRecord -- No. 1241
ElepentaryPixelStructure ::= INTEGER -- No. 702
{
boolean(1),
non-negative-integer(2),
signed-integer(3),
real (4),
complex (5),
enumerated(6)
}
Congtraints
For lne ElementaryPixelStructure entity only values in the range of (1..6) and values which have begn

internationally 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 enti ands for the description of a pixel th onsists of a record of bands.each of

which is identified by its component identifier. The number of bands is given by the numberlof]
fomponent. The structure of each band is given by the record-components component.

This component is missing on the pixel structure level due to the fact that it makes np, sense to split
subcomponents of pixels into multiple ReferencedUnits.

[he PixelBandRecordComponent entity stands for the description of a componént of a compound
lescribed by the PixelBandRecord entity. The PixelBandRecordComponerit consists of the band-ide

onsists of the band-structure component which gives the structure of this band of a compound pixel

Syntax

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

PiXelBandRecordComponent -- No.

}

bixelBandRecordComponent ::= SEQUENCE
{
band-identifiek [0] IMPLICIT Identifier, -- No.
component-structure [1] IMPLICIT ElementaryPixelStructure -- No.
}

Constraints

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

bands

NOTE - The PixelBandRecord entity equals the BandRecord entity, except for the data-placement component.

up the

pixel,
ntifier

omponent which may be used to refer to an attribute that describes the-natiire of the band. Furthernjore, it

702

122

107
120

of the

The ‘character strings of and-identi
unambiguous referral to record components.

e_band-identi

allow

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

indicafe to which image structure 1t belongs. The label 15 given Dy the rejerence-label component. 1Ng
pixel yalues are contained in the pixel-values component.

As stdted in the description of the DataPlacement entity, the structure that describes an image may bg
regarded as a tree whose root is the ImageStructure entity. All other entities that further specify the
substrlicture (CompoundImageArray, CompoundlmageRecord, CompoundlmageList, CompoundImageSef),
MetridArray, and BandRecord) form nodes within this tree. The ElementaryPixelStructune-entities form thg
leaves'lof this tree.

For t

a) Ay node in the tree can be identified by the names of all edges thati€ad from the root to this node]
The names of the edges are determined by the image structure desCniption. They vary depending on the
tyjpe of the nodes:

al)

ad)

e referral mechanism applied within the reference-label componentsicthe following rules arg
specifjed:

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

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

For lists (given by the CompoundlmageList entity), the names of the edges that lead from the list
description to one ofiits 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 th¢
successor of thé¢ 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 se
description to one of its set members are defined by the sequential position of set members in th
datasstream, assuming that the first element in the sequence is designated to be number "1'" and th
successor of the nth element is assigned to be the n+/th element.

O
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’

inserting a /"' character in front of every edge name, beginning with a "/" character for the root.

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

}

onstraints

ee DataPlacement entity), there shall exist one and only one ReferencedUnit entity that contains all[pixel
alues that belong to this node and that contains a reference-label component that deséribes the path df this

((

Hor every node in an image structure tree that has a data-placement component which is marked with|a 2"
(

V]

npde.

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

Semantics

it

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
subdivided-data-unit component; or a reference to a ReferencedUnit entity which is stored remotely, given
by the external-data-unit component.

For ¢

of thq referral scheme to external data sets refer to the ExternalReference entity.

Syntax

DatqUnit ::= CHOICE
single-data-unit [0] SingleDataUnit, -- No. 20
subdivided-data-unit [1] SubdividedDataUnit, -- No. 20
éxternal-data-unit [2] ExternalReference -- No. 21

Constraints

See spbentities.

48
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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 filling up with dummy values takes place).

TTOTISTStS Of the Fmmber-of-pixets COMPONENT, al (MEger NUmber that gives the number of elementan
values that are contained in a partition. The partitions component contains the sequence of all partiti

Che SubdividedDataUnit entity provides a mechanism to assist access tools in handling Jarge da
This is comparable to the strip concept of some common file formats.

NOTES

1 This concept is based on the counting of pixels but not on the counting(ofj bytes. The physical s
partition depends on the pixel type and on the encoded representation which ig\dsed to store the data.

2 Note also that this concept does not provide a geometrical partitionifig within a multidimensional sj
provided, for instance, by tiling mechanisms. Due to the fact that:the subdivision takes place at the ley

region of the n-dimensional pixel array. This has to be taken-info account for the representation that is bei
for the pixel values.

EXAMPLE - Given a colour image, structured as'a-2D array with 256 by 256 pixels. The pixels
of three elementary integers, one for each colour band. The pixel values for this (pixel-inter]
image structure shall be partitioned into portions that represent for instance 8 lines of 256 RGB
Then the number-of-pixels component.needs to be set to 8 * 256 * 3 = 6144, because it
elementary pixel values. The byte<Size of each partition depends on its encoded represer
Different partitions may vary in size"due to image compression techniques.

Syntax

SubdividedDataUnit ::= SEQUENCE
{
number-ofwpixels [0] IMPLICIT INTEGER (1..MAX), -- No
partitions [1] IMPLICIT SEQUENCE OF SingleDataUnit -- No
}

Constraints

y pixel
ns.

a sets.

ze of a

ace, as
el of a

sequential data stream, the set of pixel values that belong to a partition does not necessarily represent a rectangular

hg used

Consist
caved)
pixels.
counts
tation.

702
204

When using a compression scheme to encode the partitions, care has to be taken that the size
partitions matches the size constraints defined for the selected compression scheme.

of the

49


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

ISO/IEC 12087-3:1995(E)

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

chosen:
a) Epery 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.
b) Alll pixel values that belong to the pixel field are encoded as a single entity in terms of ASN.1. The
fitld-internal encoding is then defined externally from the viewpoint of ASN.1. Thisg\alternative ip
covered by the externally-defined-data-unit component. The definition of the field-intefnal encoding ip
de¢fined externally as described within the semantics description of the ExternallyDefinedDataUnit
entity.
c) The pixel field is compressed with one of the compression methods available for the IIF-DF. Thif
alternative is covered by the compressed-data-unit component.
d) Alregistered encoding scheme has been chosen that is not defined By this part of ISO/IEC 12087 but b
ap internationally registered profile. This alternative is covered.by‘the registered-data-unit component|
NPOTES
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 overheafl
b¢cause 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
rdfer to ISO/IEC 12089).
Syntax
Sing[leDataUnit % := CHOICE
{
builtin:zencoded-data-unit [0] BuiltinEncodedDataUnit, -- No. 20p
exterpally-defined-data-unit [1] ExternallyDefinedDataUnit,-- No. 208
cogmpressed-data-unit [2] CompressedDataUnit, -- No. 20p
relgistered-data-unit [3] Registeredbatabnit - No—21D
}

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
alternative is provided, in which the whole field is encoded as a single elementary ASN.1 entity.

Sy‘n-t-aA

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

(Jonstraints

The number of BuiltinValue entities contained in the BuiltinEncddedDataUnit entity shall match the
npmber of array elements defined by the DimensionDescription_éntities of the corresponding inage
sfructure.

See also BuiltinValue entity.

51


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

ISO/IEC 12087-3:1995(E)

IIF syntax entity No. 206 BuiltinValue
and

ITF syntax entity No. 207 ComplexValue
Semantics

The BuiltinValue entity stands for the description of an elementary value (in most cases pixel values) that is

repregented by using the elementary ASN.1 built-in BOOLEAN, INTEGER, REAL, and IA5 String types:
Compjlex values are encoded by using two REAL values, first the real part and then the imaginary part; This
is given by the ComplexValue entity.
Syntgx
Builftinvalue ::= CHOICE
{
hoolean [0] IMPLICIT BOOLEAN, -- No. 70[L
njon-negative-integer [1] IMPLICIT INTEGER_(0..MAX), -- No. 70p
gigned-integer [2] IMPLICIT INTEGER, -- No. 70p
Jeal [3] IMPLICIT REAL) -- No. 70P
gomplex [4] IMPLICIT ComplexValue, -- No. 20
gnumerated [5] IMPLICIEINIASString -- No. 72R
)
ComplexValue ::= SEQUENCE
real [0] IMPLICIT REAL, -- No. 70pP
imaginary [1] IMPLICIT.REAL -- No. 70P
]
Consx[raints
The fepresentation that hasybeen chosen for the BuiltinValue entity shall match the pixel representation
specified in the image\structure description. Table 1 shows which BuiltinValue entities may be used o
represent a certain pixel data type.
ElementaryPixelStructure BuiltinValue component

boolean boolean (or BIT STRING for the whole field)
non-negative-integer non-negative-integer

signed-integer signed-integer

real real

complex complex

enumerated 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 encode the

is invisible at the ASN.1 level. ISO/IEC 12089 provides aligned and packed pixel representations.

declared pixels.

ExternallyDefinedDataUnit entity is provided within ISO/IEC 12089. Instead, the basic principle is to express an
entire field of pixel values as a single OCTET STRING. Thus the substructure of this field (i.e., the pixel yalues)

$yntax

ExternallyDefinedDataUnit ::= PixelFieldEncoding -- NoJ| 801
Constraints

The representation which has been chosen for an ExternallyDefinedDataUnit entity shall match thq pixel
fepresentation 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 fo the
jmage structure description to which the ReferemcedUnit entity refers to, using the referencd-label
domponent.

Because complex values are to be encoded by using the float or double field (interpreting the fipld as

donsisting of pairs of float/double values),;the number of field elements is twice as great as the numper of
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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
component. It implies a certain decompression method that needs to be applied to the data field during an

interpr tation of the ITIE-DFE stream in order to extract the Pixp] data_This dp(‘nmprpccinn methad and the

encod¢d representation of the field elements are defined in the referenced documents. The named integer
values} defined for the data-representation component, have to be interpreted as follows:

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

1

bgnds) uncompressed. It is even possible te compress individual partitions of a DataUnit entity, while leaving
thers uncompressed. Multiple (different) compression methods can also be used within a single IIF-DF.

dg¢compression. In the case. of the schemes named above, these data are contained within the syntax of the
cgmpressed data stream, (€.g., the interchange format in the case of the JPEG Standard). Thus, there is no need t
dgscribe these entities.explicitly on the level of the IIF syntax. However, as described in clause 7, the functions of
he IIF Gatewa¥)that deal with data compression need to handle those parameters that specify the compressiof
method.

The values fax-t4(1) and fax-t6(2) indicate that the field of pixel values is represented aCeording td
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 thg
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 thg
compressed data field specification defined in ISO/IEC 10918 (JPEG)y The JPEG data stream may
contain multiple bands, called C;. In this case the i-th band.Wwithin the JPEG data stream i
associated with the i-th component of the respective BandRecord entity.

The value mpegl(5) indicates that the field of pixel-véalues is represented according to thd
compressed audio/video data field specification definedinISO/IEC 11172 (MPEG-1).

DTES

It is possible to compress parts of a compound (e.g. a multi-band) image, while leaving other parts (e.g{,

Because a compression scheme may have several degrees of freedom, all parameters that have been set t
mpress a data stream héave ‘to be transported together with the compressed data to allow unambiguoup

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
{
fax-t4(1)y,
fax-t6(2),
jbig(3),
jpeg(4),
mpeg-1(5)
},
data [1] OCTET STRING -- No.| 704

(onstraints

Hor the data-representation entity, only values in the range of (I..5) and values which have|been
nternationally registered are permitted. Refer to 6.2.

NOTE - The compressed data fields which are provided by the{CompressedDataUnit entity are used to regresent
fields of pixel values. The pixel values belong to an imagé whose structure is described by an ImageStructure
entity and its subentities. Every standard mentioned abovevhas its own limitation concerning the image stjucture
that may be represented by means of the standard. For example, the JPEG Standard describes an efcoded
representation of multiband images but does not describe any representation of time-variant images. THus, an
image structure that describes a time-variant image'does not fit together with a single JPEG-encoded field of pixel
values. Note that this does not mean, time-variant images cannot be encoded using JPEG fields in any cgse. In
fact, it is possible to represent a time-variantimage as 1D (time) array of 2D colour images, where every dlice is
encoded as a separate JPEG field. The following list comprises constraints that can be stated for the compjressed
data fields concerning image structure-limitations.

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

b) The two-diménsional CCITT T.6 encoding is limited to image structures that consist of two-dimersional
arrays.«The’pixel data type shall be Boolean. The dimension that corresponds to the inner loop over the
indies-is assumed to correspond to the horizontal axis.

c)~ The field of pixel values stored in a CompressedDataUnit entity represents a single facsimile page in tefms 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"
which may be set to fine or coarse should be mapped to the image attribute DimensionDescription, because it
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
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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.

g) 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 encodin

ification the method, The regi
procedure 1$ described in 0.2.

o
iy AUV

[he pixel-values component contains all pixel values. From the ASN.1 perspective, they can b&xeprdsented
Dy any syntax entity.

I A XA

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

Byntax

RegisteredDataUnit ::= SEQUENCE
{

registration-id [0] IMPLICIT INTEGER, -- Nof 722
pixel-values [1] ANY DEFINED BY registration-id
}

Constraints

or the registration-id component, only,those values are permitted for which an international regisfration
xists. Refer to 6.2.

I'he alternative chosen, to represent-a SingleDataUnit entity, shall match the type definition with which the
bingleDataUnit entity is asspciated.
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IIF syntax entity No. 211 ExternalReference
and

IIF syntax entity No. 212 ExternalAddress
Semantics

The ExrernaiReference emntity SUPPOIts a Teferral TeCHan ST 10 an eXtermatly StoreddataSet Wittt

hetero

Ni
pri
The o
(e.g., 1
object

The ot
done b

interpreted as a ReferencedUnit entity, according to the IIF-DF syntax.

The ol
part w|
from t
be spe

The E
The s1
to ISO
(DOR

interpgetation of this component may be»specified within an application profile. Application profiles arg

subjed]

beneous and distributed computing environment.

DTE - Within ISO/IEC 12087, this mechanism is exclusively used to refer to a field of pixel values that is no|
psent within the current data stream.

bject-address entity is used to describe the address of the external object. Both lgcal*environments
ile names in a UNIX file system) and heterogeneous, distributed environments_(¢.g., addresses of
that may be obtained via ftp) are supported.

ject-format component allows for a description of the format of the externally stored data set. This is
y a unique identifier of the grammar. If this component is absent, the\external data portion shall bg

ject-internal-id component is an optional component which shay be used to identify a specific objec
ithin the object specified by the object-address component (e.g., by giving a byte offset that point
ne top of the file to the beginning of the valid data). A.concrete interpretation of this component may
bified within an application profile. Application profiles are subject to registration, as defined in 6.2.

kternalAddress entity provides two alternativesA£or the representation of an external object address
ructured-address component provides a unique‘location and name of the external object, according
TEC 10031, Distributed Office Application,;Model (DOAM), Part 2: Distinguished Object Referencs
. The cleartext-address component mdy be used for an informal representation. A concrets

[ to registration, as defined in 6.2

Syntak

ExtefrnalReference./: := SEQUENCE
{
objject-address [0] ExternalAddress, -- No. 211
object~format [1] IMPLICIT OBJECT IDENTIFIER OPTIONAL, -- No. 704
obfeegt-internal-id [2] IMPLICIT CharacterString OPTIONAL -- No. 00f
}

ExternalAddress ::= 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 ISO/IEC

IZUg7-T."The Tollowing types of image-related data are provided: match point, Iook-up table, histogram,
rpgion of interest, neighbourhood, and feature list.
The identifier component is used to associate the image-related data with those parts of an.image strjicture
which have the same identifier.
The usage component allows for a verbal description of the way the image-related dafa type is used.
The types of image-related data named above are given by the histogram, look-up*table, region-of-inferest,
neighbourhood-array, static array, feature-list, value-bounds-collection, matrix, pixel-record, and|tuple
domponents.
Qyntax
JmageRelatedData ::= SEQUENCE
{
identifier [0] IMPLICIT Identifier, -- No.| 107
usage [1] ANY OPTIONAL,
data-type CHOICE
{
histogram 2] Histogram, -- No.| 302
look-up-table [3] LookUpTable, -- No.| 304
region-of-interest [4] RegionOfInterest, -- No.| 305
neighbourhood-arxay [5] NeighbourhoodArray, -- No.| 312
static-array [6] StaticArray, -- No.| 314
feature-1list [7] Featurelist, -- No.| 315
value-bounds~collection [8] ValueBoundsCollection, -- No.| 317
matrix [9] TransformationMatrix, -- No.| 318
pixel-xecord [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

The Histogram entity stands for a histogram, as defined in ISO/IEC 12087-1 and used in ISO/IEC 12087-2.

The fumber of partition classes is given by the number-of-classes component. A description of the partitid
classgs' format is given by the entity class-description. In general, this is the data type definition’of th
pixel§ to be classified. Then, all partition classes and counts are given by the classessand-coun
component.

v, O =5

[=%

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

The RartitionClass entity stands for the description of a partition class and the cofresponding count.

The partition class is given by two sequences of elementary data values. One“is called the lower-boundar
and the other is called the upper-boundary. Both sequences together formian interval in an n-dimensiongl
paramheter space given by the pixel data type. All values v within the interval

<

lower-boundary <= v < upper<boundary

belorlg to the partition class except for the upper-most ‘partition class where the value of the upper
boundgary is included in the interval.

Syntax

Histogram ::= SEQUENCE
{
nymber-of-classes [0} “IMPLICIT INTEGER (1..MAX), -- No. 702
class-description Y] BasicDhataType, -- No. 602
classes-and-counts8\ ‘[2] IMPLICIT SEQUENCE OF PartitionClass -- No. 303
}

PartitionClass\: := SEQUENCE
{
lower-boeundary [0] IMPLICIT SEQUENCE OF BuiltinValue, -- No. 206
upperX-boundary [1] IMPLICIT SEQUENCE OF BuiltinValue, -- No. 206
count [2] IMPLICIT INTEGER (0..MAX) -- No. 7082
}

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

60


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

ISO/IEC 12087-3:1995(E)

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.

EXAMPLE - Let an image structure consist of an array of pixels that are records of three integers.
Then, a histogram associated with this pixel array (via the image-related data entity) has to have a class
description identical to the pixel data type. All partition classes contain three integer values |as the
lower boundary and three integer values as the upper boundary.
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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 n

umber-of-input-dimensions, input-data-types, number-of-output-dimensions, and output-data-types

components describe the look-up table's format.

The ni
which
values|
eleme
as aw,
output

Both 1
either

records, represented by the BasicRecord entity. Thus, every component~déclaration encompasses 4

compd

The in
interp
descrij
compl

N
a

Both
input

The it
semarn
values

ymber-of-input-dimensions component describes the number of independent elementary input valie
are used to index the table. The input-data-types component describes the data type of theseyinpu
as a whole. The number-of-output-dimensions component describes the number of independen
ntary output values. The output-data-types component describes the data type of these output value
hole. The number-of-entries component gives the total number of look-up table entries. All input and
values are given by a sequence of BuiltinValue entities, as defined in 5.3.3.

nput-data-types and output-data-types are represented by the BasicDataType entity which may bd
a compound data type or an elementary data type. Input and output vectors may be specified by

nent identifier. These identifiers are used to bound colour space declarations to look-up tables.

put-data-types component may contain real and complex as elementary data types. In these cases, af
lation method needs to be declared. The interpolation-method component may be used for a textua
ption. If it is absent, a linear interpolation function is assumed for integer and real data types; fo
ex data types, the interpolation method is application-dependent.

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

nput-values and output-values components form sequences of elementary values. Depending on thg
and output dimensionality, a table index'and a table entry may consist of multiple elementary values
h index (represented by one or more elementary values) within the input-values component i
tically bound to the ith entry (tepresented by one or more elementary values) within the output
component.

EKAMPLES
1| Letus assumeg, the output values of a look-up table are to be interpreted as YIQ colour values. Thi
faft may be expressed by the IIF-DF syntax using the following identifier settings:
ImageStricture: band-identifiers within BandRecord: "table1-a'
"table1-b'
"tablel-c'
LookUpTable: input-data-types: component-identifiers within BasicRecord: "table1-a"
"table1-b"
"table1-c"
output-data-types: component-identifiers within BasicRecord: y"!
Hill
||ql|
YIQColourSpace:  y-band-identifier: "y
i-band-identifier: "
q-band-identifier: "q"
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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
Hgll
llbll

LookUpTable: number-of-input-dimensions 3

input-data-types BasicRecord (3, (''r'", non-negative integer),
("'g", nop-negative integer),

("'b", non-negative int¢ger))

number-of-output-dimensions 3
output-data-types BasicRecord (3, ("'Y",|real),
("i",|real),

(n u’ real))

number-of-entries 24
input-values ((0,0,0), (0,0,1), ..., (34,3,1))
output-values ((.0,.0,.0), (.10,.20,.04), ..., (1.0,{0,.0))

YIQColourSpace: y-band-identifier: "y

i-band-identifier: "
q-band-identifier: "q"
yntax
ookUpTable ::= SEQUENCE
{
number-of-input-dimensions [0] IMPLICIT INTEGER (1..MAX), -- No.| 702
input-datav-types [1] BasicDhataType, -- No.l 602
number<of-output-dimensions [2] IMPLICIT INTEGER (1..MAX), -- No.| 702
output-data-types [3] BasicDhataType, -- No.|l 602
number-of-entries [4] IMPLICIT INTEGER (1..MAX), -- No.l 702
ifiterpolation-method [5] IMPLICIT CharacterString
OPTIONAL, = NO. 722
input-values [6] IMPLICIT SEQUENCE OF
BuiltinValue, -- No. 206
output-values [7] IMPLICIT SEQUENCE OF
BuiltinvValue -- 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.

Let n be the value of the number-of-entries component, d;, the value of the number-of-input-dimensions

compoTent,—amt—d,,,;the—vatue—of —the—mmmber-of-ompur-dimensions—component—Themrthe Tomber—pf
BuiltinValue entities contained in the input-values component shall equal n * d,, and the numbefr of
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 match the data tyy
specification in the input-data-types component.

The data types of the BuiltinValue entities, contained in the output-values component,’shall match the dafa
type $pecification 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.

y of Boolean values. This i3 the most
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 of an ellipse.

¢) The rectangular component allows representation of the ROI by an n-dimen&ional interval. This
representation can be used to express rectangular regions.

d) The polygon component allows representation of the ROI by a sequence-of coordinates that form a
closed polygon. The region of interest is the inside of the polygon,inclading its boundaries.

e) The set-of-coordinates component allows representation of the-ROI by naming all coordinaes 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 complemeftary set of the ROI actually described.

The index-manipulation component may be used in combination with the ROl types ellipse, rectapgular,
and polygon for the assignment of array dimensions as‘$pecified in ISO/IEC 12087-2.

NOTE - The array and set-of-coordinates components provide an explicit description of the ROI whefreas the
other components provide generic descriptions.

Syntax
RegionOfInterest ::='SEQUENCE
{
roi-type CHOICE
{
array [0] BooleanArray, -- No| 306
ellipse [1] Ellipse, -- No| 307
régtangular [2] IntervalND, -- No| 308
polygon [3] SetOfCoordinates, -- No| 311
set-of-coordinates [4] SetOfCoordinates -- No| 311
Iy
potarity—reversed TP EFC TP BOOERAN-DEFAYETFAESES —No. 701
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 s¢quential order of Boolean values within the boolean-values component is defined within“thg
serialifation component.

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

Syntax

BoolganArray ::= SEQUENCE
{
dimensionality (0] IMPLICIT Dimensionality} -- No. 101
serialization [1] IMPLICIT Serializatjieoh, -- No. 10§
bpolean-values [2] IMPLICIT BIT STRING -- No. 701
}

Constraints

The npimber of Boolean values contained in th¢>boolean-values component shall match the array's inde
range (lefined 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.

The roi-dimensionality component specifies the overall dimensionality of the region of interest. The roi-
size component is used to identify an interval in the n-dimensional index space which establishes the extent

of the ROI with respect to the origin of the ellipse.

glves an n-dimensional vector of ellipse axes which are aligned by the coordinate system.

The ellipse-dimensionality component specifies the number of elliptical dimensions ‘of the regi
ijterest object. The elliptical-dimensions component is used to name the identifiers of the elli

—

The ellipse-center component gives the n-dimensional center point. The ellipse-axis-length‘Gomppnent

n of
ptical

dimensions. In all non-elliptical dimensions, the region of interest object is\lithited by the roj-size

cpmponent.

Syntax

Hllipse ::= SEQUENCE
{
roi-dimensionality [0] IMPLICIT INTEGER, -- No.|702
roi-size [1] IMPLICITNIntervalND, -- No.| 308
ellipse-center [2] IMPLICIT CoordinateND, -- No.|[ 310
ellipse-axis-length [3] IMRKICIT CoordinateND, -- No.|[ 310
ellipse-dimensionality [4] IMPLICIT INTEGER (2..MAX), -- No.|[702
elliptical-dimensions [5]}@MPLICIT SEQUENCE OF Identifier -- No.|[107

}

(onstraints

cpmponents.

The value of the roi-dimensionality shall match the dimensionality of the roi-size, center, and axis-length

e value of the\ellipse-dimensionality component shall be less or equal to the value of th¢ roi-

imensionality‘component.

e number of Identifier entities contained in the elliptical-dimensions component shall equal the va
the ellipse-dimensionality component.

ue of
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IIF syntax entity No. 308

and

IIF syntax entity No. 309

Semantics

IntervalND

Intervall D

The IntervalND entity stands for the description of a region-of-interest, based on an n-dimensional interval.

The i

The

sequg

The |

descrjibes the upper boundary.

h

Syntax

Int

Int

Con

For

brvalND ::= SEQUENCE

humber-of-dimensions
intervals

brvallD ::= SEQUENCE
(

| ower-boundary [0]
hpper-boundary [14

}

straints

htervals are defined upon the arrays' index ranges, but not upon geometric positions.

alue of the number-of-dimensions component.

[0] IMPLICIT INTEGER (1..MAX),
[1] IMPLICIT “SEQUENCE OF IntervallD

IMPLICIT INTEGER (0..MAX),
IMPLICIT INTEGER (0..MAX)

equaf the valug-ofithe number-of-dimensions component.

68

limensionality is given by the number-of-dimensions component, and the interval is defined by
nce of one-dimensional intervals, given by the intervals component.

ntervall D entity consists of two integer values. The first describes the lower boundary, the secon

NOTE - The term "dimensionality of the IntervalND entity" is used in subsequent entities. It always refers to the
y y q y

he IntervalND:entity, the number of Intervall D entities contained in the intervals component shgl

[

o

702
309

702
702

jomry
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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.

NOTE imonginnality ~F
NV

Th rm 14 o TaP YT HEPES | § o WPRPL N "o
i - 1ne term Gimeénsionaiity o1 &

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

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

‘or the CoordinateND entity, the number of integér or real values contained in the sequence shall eqpal the
alue of the number-of-dimensions component.
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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
coordinates is given by the pixel-coordinates component.

Syntalx

SetOlffCoordinates ::= SEQUENCE

{
nupmber-of-coordinates [0] IMPLICIT INTEGER (0..MAX), -- No. 702
pifgel-coordinates [1] IMPLICIT SEQUENCE OF CoordinateND -- No. 31
}

Constraints

For a| set-of-coordinates-roi, the number of CoordinateND entities contained in the pixel-coordinatels
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 t
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.

alue of the number-of-dimensions entity.

Syntax

IndgxND ::= SEQUENCE
{
nymber-of-dimensions [0] IMPLICIT INTEGER (1..MAX), -- No. 702
index-vector [1] IMPLICIT SEQUENCE OF INTEGER -- No. 702
}

ConIraints

For the IndexND entity, the number of integer values containeddnjthe sequence shall equal the value of the

number-of-dimensions component.
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ISO/TEC 12087-3:1995(E)

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 given by

plements component.

Fegistration as defined in 6.2.

Byntax
BtaticArray ::= SEQUENCE
{
dimensionality [0] IMPLICIT Dimensdonality, -- No
serialization (1] IMPLICIT Serjalization, -- No
element-structure [2] IMPLICIT ElementaryPixelStructure, -- No
array-elements [3] BuiltinEnecodedDataUnit, -- No
semantic-label [4] IMPLICIT),INTEGER -- No
{
generic(1l),
power-spectrum(2),
transfer-function(3),
windowing-function(4)
}
}
Constraints

For the semantic-label component only values in the range of (1..4) and values which have
nternationally registered are permitted. Refer to 6.2.

he aimensionality component. The sequential order of values within the array-elements component is
lefined within the serialization component. The data of the neighbourhood array are given by the |array-

[he semantic-label component allows for the selection of one of the following predefined-labels: ggneric,
power-spectrum,  transfer-function, and windowing-function. Additional definifions are subject to

105
108
120
205
702

been
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ISO/IEC 12087-3:1995(E)

IIF syntax entity No. 315 FeatureList
and
IIF syntax entity No. 316 CoordinateAndFeature
Semantics
The FeatureList pnriry stands for the dpcrriptinn of a feature ]ict7 as defined in ISQAEC 12087.1
The sige of the list is given by the number-of-coordinates component, and the list of coordinates, together
with the associated features, is given by the coordinates-and-features component.
The JoordinateAndFeature entity stands for the description of an n-tuple coordinate, giyen by the
coordinate component, and of the associated feature, given by the feature component.
Syntax
FeatpreList ::= SEQUENCE
{
nlimber-of-coordinates [0] IMPLICIT INTEGER (1l..MAX), -- No. 7013
cpordinates-and-features [1] IMPLICIT SEQUENCE OF
CoordinateAndFeature -- No. 314
}
CoorflinateAndFeature ::= SEQUENCE
{
cpordinate [0] IMPLICIT £oordinateND, -- No. 31
fpature [1] ANY
}
Constraints
The niimber of CoordinateAndFeature entities contained in the coordinates-and-features component shall
equal the value ofthe number-of-coordinates component.
The d{mensienality of all CoordinateND entities contained in the CoordinateAndFeature entity shall equall
the di]nensionality of the image structure to which the region of interest is attached.

74



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

ISO/IEC 12087-3:1995(E)

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 value
bpunds collection 1s attached.

The lower-boundary and upper-boundary components give the value bounds collection's value range.|Each
bpundary may form either a single value or multiple values, depending on the above-mentioned pixe| data
type.

EXAMPLE - For an image whose pixels consist of a u and a v band, a value bofinids collection mpy be
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. THerefore, the lower-boundary
component shall be set to (lower,, lower,) and the upper-boundary component shall be set to (u per
upper.,)

—

he number-of-coordinates component gives the number of n-dimensional coordinates which are conthined
1] the coordinate-list component.

[

Syntax

VhlueBoundsCollection ::= SEQUENCE
(
pixel-data-type [0] BasieDataType, -- No.|602
l ower-boundary [1] IMPLICIT SEQUENCE OF Builtinvalue, -- No.|[206
lipper-boundary [2]IMPLICIT SEQUENCE OF Builtinvalue, -- No.|206
humber-of-coordinates [(3]" IMPLICIT INTEGER (0..MAX), -- No.|702
Coordinate-list [4] IMPLICIT SEQUENCE OF IndexND -- No.|[313
I

Constraints

The number of.lndexND entities contained in the coordinate-list component shall equal the value df the
ymber-of-cdordinates component.

S

The dimensionality of all IndexND entities contained in the coordinate-list component shall equdl the

dimensionality of the image structure to which the value bounds collection is attached.
IIIE Structure of the pixel-dara-Type COMpOnent Shall equal the structure of the pixel data type ol 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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ISO/IEC 12087-3:1995(E)

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.

!

pecified by a 3 x 3 matrix as follows:

\

p

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

[he output vector is normalized as follows:

XAMPLE - A transformation of a point (x, y) in a two-dimensional coordinate system may ll»e

x' a b c¢ X
HEBHEA
w' g h i w

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

xll xl/wl
yll y!/wl
The pize of the matrix is given by the size component (see constraint below) and all matrix elements afe
give]; by the matrix-elements component. Theselements are either integer or real values. The sequentipl
orgahization of the matrix elements is such that the column index is the fastest-moving index.
Syntfax
TrapsformationMatrix ::= SEQUENCE
(
natrix-size [0] IMPLICIT INTEGER, -- No. 7Q2
natrix-elements CHOICE
{
integers [1] IMPLICIT SEQUENCE OF INTEGER, -- No. 7(2
reals [2] IMPLICIT SEQUENCE OF REAL -- No. 749
)
i
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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ISO/IEC 12087-3:1995(E)

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.

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

given

Synta

Tupl

~— < D B =

Const|

The n
compd

The d
specif;

by the record-elements component.

K

b . := SEQUENCE

hmber-of-elements [0] IMPLICIT INTEGER (1..MAX), -- No. 7072
l ement-structure [1] IMPLICIT ElementaryPixelStrdcture, -- No. 12(
hlues [2] IMPLICIT SEQUENCE OF BuiltinValue -- No. 204
raints

hmber of BuiltinValue entities contained in the sequerce Shall equal the value of the number-of;

nents entity.

hta types of the BuiltinValue entities contained (n the values sequence shall match the data typg
cation in the element-structure component.
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ISO/IEC 12087-3:1995(E)

5.3.5 Entities for the description of attributes

IIF syntax entity No. 401

Semantics

ImageAttribute

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

I

BO/IEC T2087-T. For the rationale behind these attribute classes, refer to ISO/IEC 12087-1.
yntax
mageAttribute ::= CHOICE
{
metric [0] MetricDescription,
channel [1] ChannelCharacteristics,
colour [2] ColourRepresentation,
control [3] PIKSControl,
freeform [4] ANY
}
onstraints
[one.

the sub-entities of the ImageAttribute-entity.

No.
No.
No.
No.

NOTE - Attributes may be attached not only“to0 FundamentallmageStructure entities but also to highe
structures. Thus, a single attribute may be declared for multiple images (e.g., by defining a record of imag
attaching the attribute to the record). For this reason, the expression ".. shall
FundamentallmageStructure entities the attribute is declared for" is used within the list of constraints defin

matc

402
408
410
434

I-level
bs and
h all
ed for
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ISO/IEC 12087-3:1995(E)

IIF syntax entity No. 402 MetricDescriptio

Semantics

n

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,

defimedmISOAEC 126871
The poordinate-system component stands for the description of a reference coordinate systeml/JTHe
suppgrted systems are Cartesian and angular. The orientation of the coordinate systems, with respect to gn
obsenver, is defined in ISO/IEC 12087-1. The following alternatives are predefined: one-dimensiongl
cartekian, two-dimensional cartesian, three-dimensional cartesian, four-dimensional ccartesian, five-
dimenpsional cartesian, other cartesian, two-dimensional polar, three-dimensional~eylindrical, thre¢-
dimefisional spherical, and other angular. Additional definitions are subject to registration (see 6.2).
The dimension-mappings component allows expression of a relation between thésindices of the dimensions
and the coordinate system. The metric-transform component allows for-the* specification of a metrjc
transformation of image data related to the coordinate system. If this component is absent, it is assumgd
that po transformation is applied to the image data. The domain component allows one to specify wheth¢r
the i:['nage data are in the spatial or in the transform domain. If this component is absent, it is assumed that
the ithage data are represented in the original space domain.
Syntax
MetricDescription ::= SEQUENCE
foordinate-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)
] !
fimension-mappings [1] IMPLICIT SEQUENCE OF
bimersionMappiag Ne—4493
metric-transform [2] MetricTransformation OPTIONAL, -- No. 406
domain [3] IMPLICIT Domain OPTIONAL -- No. 407
1
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 DimensionMapping entity describes the reiation between the coordinate system and the dimensions of
the F' undameniallmageSiruciure entities for which it is deciared.
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The preczszon comnonent specifies the number ot dec1mal pl es that shall be

INote that image structures may consist o itiple hierarchies of arrays (e.g., for tiled images). In thig case,

the single-delta component gives:the distance between two index values of the lowest level array.
EXAMPLE - Given,a tiled image that is structured as a 2D array of 2D tiles. In order to calculdie the
size of the image,-One first has to calculate the size of a tile (depending on the delta component apd the
index range of-the tile). The result determines the element size for the upper level array. Hefice, it
needs to bewquuittiplied with the number of tiles which is determined by the index range of the [upper
level arrdy.

The pixel-aspect ratio can be expressed as an __‘tLple of delta components, depending on the dimensidnality

qf thé array. If physical measurement units are provided, a probable difference among the measurpment

ynits.diso has to be taken into account. The "1mage aspect ratio" can be derived from the pixel-aspect ratio

and the index range information provided by the DimensionDescription entity.

Qo
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ISO/IEC 12087-3:1995(E)

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] TMPT.ICTT REAT, DEFANLT {Q 10, 0}, -- No 709
delta-type CHOICE
{
single-delta [4] IMPLICIT REAL, -- _No» 709
multiple-deltas [5] IMPLICIT DeltaVector A-+No. 405
b
precision [6] IMPLICIT INTEGER OPTIONAL -- No. 707

Constraints

The vplue of the dimension-identifier component shall match one of “\the identifiers declared by thd
DimensionDescription components of the FundamentallmageStructuré entities the attribute is declared for.

Refer dlso to the DeltaVector entity.
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ISO/IEC 12087-3:1995(E)

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.

"Tjhe measurement component provides the Tollowing predetined measurements: meter, second,,de
hertz, and application-specific. Additional definitions are subject to registration as defined in 6.2,

gree,

NOTE - Only metric measurements (according to the international physical SI system) aré-allowed pwithin
ISO/IEC standards. Thus, “inches," for example, are not explicitly provided by the MedsufementUnir pntity.
Inches, feet, etc., are rendered as application-specific units of measurement. JFor application-specific
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 value of the basis compdnent.
Thhen, 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 vay to
express synchronicity between parts of an image structure.
Syyntax
MeasurementUnit ::= SEQUENCE
{
measurement [0] IMPLICIT INTEGER -- No.|702
{
meter(1l),
second(2),
degree(3),
hertz (4),
application-specific(5)
b,
basis [1] IMPLICIT INTEGER DEFAULT O, -- No.|702
verbal<description [2] IMPLICIT CharacterString OPTIONAL -- No.|006
}
(onstraints

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

been
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ISO/IEC 12087-3:1995(E)

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.

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

Syntgx

DeltflaVector ::= SEQUENCE OF REAL

ConIraints

The number of sub-entities which is contained in the DeltaVector entity shall equal n - / whereby n stand
for tHe number of array elements that are declared for the respective dimension of the image array, give
by thg dimension-identifier component of the parent entity.

-
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ISO/TEC 12087-3:1995(E)

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 transformation,

using the matrix component

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

orthogonal mode: the coordinate system and the physical measurement, fully def;
position of array elements in the coordinate space.

quincunx sweep mode.  array elements on odd number "scan lines" have to’be interpreted a
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 uséd-terms. According to the wording
standard, "scan line" stands for all array elements that belong to a~Certain index in the dimension that de
second loop over the indices. The term "scanning resolutiof equals the delta within the Dimension]
entity.

If the matrix component is used to associate a coordinate transformation 7' with an image, then the
data are given with respect to the transformed coerdinate system. To obtain the image informati

matives

ne the

s being

of this
ines the

Mapping

image
bn at a

certain position in the original coordinate systeém, the respective coordinates need to be transformed

according to the transformation matrix 7 first.

Syntax
MetricTransformation'. (:'= CHOICE
{
standard-transformation [0] IMPLICIT INTEGER -- Nol. 702
{
orthogonal (1),
quincunx(2)
},
matxix [1] IMPLICIT TransformationMatrix -- No|. 318
}
Constraints

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

predef
domai
these d
subjec

The trg

N
ot}

Syntax

Doma1l

dq

V4

Consty

For th
internd

nicd: Space domain, cosine Iransjorm domain, Fourier rransjorm domain, Hadamard [ransjorm
p, Hartley transform domain, and Karhunen-Loeve domain. Operators for transformations among]
omains are supported by ISO/IEC 12087-2. Additional definitions of specific transform domains are
to registration as defined in 6.2.

nsform domain can further be described verbally by the verbal-description componenit:

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

n ::= SEQUENCE
main-type [0] IMPLICIT INTEGER -- No. 702
{
space(l),
cosine(?2),
fourier(3),
hadamard(4),
hartley(5),
karhunen-loeve(6)
Y
brbal-description [(37 IMPLICIT CharacterString -- No. 006
raints
e domain-tfype component, only values in the range of (1..1) and values which have been

tionally-registered 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 d
in ISO/IEC 12087-1.

The band-identifier component is used to associate the channel characteristics information with

efined

those

gbsent, the channel characteristics description is associated with the whole image.

The verbal-description component provides a field for application-specific verbal descriptions
dhannel characteristics.

thay be used to describe the channel's acquisition accuracy.

.

generate a channel (i.e., - in the wording of the data types defined in ISO/IEC 12087-1 - a band

definitions are subject to registration as defined in 6.2.

ther channels (bands). The following alternatives arel predefined: opaque, transparent. Add
definitions are subject to registration as defined in 6.2.

4ssigned.

the given channel.

The sampling-function componentxallows to specify the spatial sampling characteristics of the
hannel.

The application-specifics(_ y)component allows for application-specific ~ extensions to
ChannelCharacteristics entity in general.

Bands of an image structure which have the same band-identifier. This component 1s optional If it is

f the

The precision component specifies the number of decimal places that shall be regarded as significhnt. It

he channel-type component may be used to express the type of channel that-has been used to acqyire or

. The

following alternatives are predefined: bi-level, half-tone, grey-value,/colour, and feature. Addjtional

The channel-usage component may be used to express the usdge of the channel with respect to the irpage's

tional

The background-value component may be used to express to what pixel value the image's backgropnd is

The compandor-description component allows to specify the compandor (compression/expander) mddel of

given

the
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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] TMPLICIT TINTEGER -- No. 702

{

bi-level(l),

half-tone(2),

grey-value(3),

colour(4),

feature(5)

} OPTIONAL,
chlannel-usage [4] IMPLICIT INTEGER -- No. 70

{

opaque(1l),

transparent(2)

} OPTIONAL,
bajckground-value [5] BuiltinValue OPTIONAL, -- No. 20p
cgmpandor-description [6] IMPLICIT

CompandorDesgxription OPTIONAL, -- No. 40P

sagmpling-function [7] ANY OPTIONAL,
agplication-specifics [8] ANY OPTIONAL

Cons[[:'aints

For

interrjationally registered are permitted. Refer to 6.2.

For the channel-usage component, only values in the range of (1..2) and values which have beep

interrjationally registered are'permitted. Refer to 6.2.

For the background-valwe component, the type which is used to represent the value has to match the

elemgntary pixel type of the pixel array to which this channel description is associated.

If a channel types colour, the existence of a ColourRepresentation entity is required.

The gncoeded representation of a field of pixel values (SingleDataUnit entity) must provide at least as muc

bits per'pixel as specified by the value of the precision component.

e channel-type component, only values in the range of (1..5) and values which have bee

=3

=2
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IIF syntax entity No. 409 CompandorDescription

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 Yalue u
and the continuous variable w. The function Q is a uniform quantization function and"G is an expander

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"

[he function-type component allows one to select the kind of transférfunction. The following alterpatives
ire predefined: linear, gamma, and exponential. Additional definitions are subject to registration as defined
n6.2.

[he transfer-factor component represents the amplification.factor a in the above-mentioned formulds. The
Junction-parameter component represents the second, parameter in one of the above-mentioned formulas.
n the case of the linear and gamma transformations, it represents w; in the case of the expohential
ransformation it represents the exponent n. The(expander-function component represents the fundtion G
ind defines the mapping between the w space and the channel value v. This is done by a LookUpTable
entity.

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

Byntax
CompandorDescription): := SEQUENCE
{
function-type [0] IMPLICIT INTEGER -- No| 702
{
linear (1),
gamma(2),
exponential(3),
application-specific(4)
} 4
transfer-factor [T 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
12087-1, two kinds of colour spaces are provided: standardized spaces that are based on the CIE-1931
colour_system, given by the standardized-space component and non-standardized spaces, given by the non-

standd

Synta

Colo
{

C

o

rdized-space component.

K
irRepresentation ::= SEQUENCE
blour-space-type CHOICE
{
standardized-space [0] StandardizedSpace;
non-standardized-space [1] NonStandardizedSpace
Iy

cst-colour [2] IMPLICIT TestColour OPTIONAL

Constraints

See c(

nstraints of the subentities.

9

No. 411
No. 421
No. 43
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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,
linear RGB spaces, gamma RGB spaces, and luminance-chrominance spaces. For a description of these
spaces and the methods on how to perform conversions between the spaces, refer to the corresponding

syibentities and to ISO/IEC 12087-1.

Syntax

SftandardizedSpace ::= CHOICE
{
cie-xyz [0] CIEXYZSpace, -- No.
cie-yxy [1] CIEYxySpace, -- No.
cie-uvw [2] CIEUVWSpace, -- No.
cie-yuv [3] CIEYuvSpace, -- No.
cie-lab [4] CIELabSpace, -- No.
cie-luv [5] CIELuvSpacey -- No.
linear-rgb [6] LinearRGB8pace, -- No.
gamma -rgb [7] GammaRGBSpace, -- No.
yig-colour-space [8] YIQColourSpace, -- No.
yuv-colour-space [9] YUVColourSpace, -- No.
ycbecr-colour-space [10] YEbCrColourSpace -- No.
}

Constraints

Npne.

412
413
414
415
416
417
419
420
421
422
423
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IIF syntax entity No. 412 CIEXYZSpace
and

IIF syntax entity No. 413 CIEYxySpace
Semantics

The CIEXYZS[/upc vuub] otunus fC:‘ thc dCS»rlpt"‘“ n{-‘ fl'\a FIE‘ VV7 /\]r\nr (‘pﬂ o nyhmh S krmafl Favey thn f‘ﬂ?_

1931|colour system. See reference [CIE:1931] in ISO/IEC 12087-1.

The

CIE-

The

imagg structure description which have the same band-identifier.

Syntax

CIEXYZSpace ::= SEQUENCE

CIE

L
X-band-identifier [0] IMPLICIT Identifier,
-band-identifier [1] IMPLICIT Identifieg,
b -band-identifier [2] IMPLICIT Identifder

YxySpace ::= SEQUENCE

-
|

Constraints

The

ident

they
and

n

values of the

colofir spacesy.refer to the LookUpTable entity.

92

Vl-band-identifier [0] IMPLIEIT Identifier,
Xc-band-identifier [1] IMPINCIT Identifier,
yc-band-identifier [2] IMPLICIT Identifier

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

...-identifier" components are used to associate the colour space with those bands déelared within the

-- No.
-- No.
-- No.

-- No.
-- No.
-- No.

...-identifier" components shall equal either the values of the corresponding bang-
ifier components ((within the pixel data type declaration of the FundamentallmageStructure entities)
refer to or they.shall equal the values of the component identifiers which are declared within the inpjut
putput data types of the look-up tables. For a description of the relation between look-up tables and

197
147
147

147
147
147
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ISO/IEC 12087-3:1995(E)
IIF syntax entity No. 414 CIEUVWSpace
and
IIF syntax entity No. 415 CIEYuvSpace
Semantics

A e

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 t}
1931 colour system. See reference [CIE:1970] in ISO/IEC 12087-1.

on the

e CIE-

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 Identifiex, -- No
v-band-identifier [1] IMPLICIT Identifier, -- No
w-band-identifier [2] IMPLICIT Identifier -- Nol
}

CIEYuvSpace ::= SEQUENCE
{
y-band-identifier [0] IMPLICIT Identifier, -- No
u-band-identifier [1}\IMPLICIT Identifier, -- No
v-band-identifier <[2]° IMPLICIT Identifier -- No
}

Constraints

The values of the !..-identifier" components shall equal either the values of the corresponding
identifier components (within the pixel data type declaration of the FundamentallmageStructure ¢
they refer t06.0r they shall equal the values of the component identifiers which are declared within th
and output-data types of the look-up tables. For a description of the relation between look-up tab
colour spaces, refer to the LookUpTable entity.

107
107
107

107
107
107

band-
ntities)
e input
es and
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IIF syntax entity No. 416 CIELabSpace
and
ITF syntax entity No. 417 CIELuvSpace
Semantics
The (YELabSpace entity Stands Tor The description of he CIE 7°a b colour space which 15 based on Ih
CIE-1931 colour system. See reference [CIE:1976] in ISO/IEC 12087-1.
The CJELuvSpace entity stands for the description of the CIE L*u*v* colour space which is basedon th
CIE-1931 colour system. See reference [CIE:1976] in ISO/IEC 12087-1.
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.
The white-point component allows for the description of a white point for the colour/space. It is given as 4
CIE c¢ordinate.
Syntak
CIELpbSpace ::= SEQUENCE
{
lfband-identifier [0] IMPLICIT Identifier, -- No. 107
afrband-identifier [1] IMPLICIT Identifier, -- No. 107
bfband-identifier [2] IMPLICIT Identifier, -- No. 107
white-point [3] IMPLICIT CTEXYZCoordinate -- No. 41
}
CIELpvSpace ::= SEQUENCE
{
lfband-identifier [0J.(EMPLICIT Identifier, -- No. 107
ufband-identifier [1])® IMPLICIT Identifier, -- No. 107
viband-identifiery [2] IMPLICIT Identifier, -- No. 107
white-point [3] IMPLICIT CIEXYZCoordinate -- No. 41
}
Constraints
The "...-identifier" components shall equal either the values of the corresponding band
identl tht txel-data—type—declaratton—o unaamenta aee nctnre—= ..)

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.

yntax

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

(onstraints

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.

The 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

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

=

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

Additional definitions are subject to registration as defined in 6.2.

[¢]

The {lluminant component allows for the selection of an illuminant. If this\Component is missing, th
illumjinant 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 spate with those bands declared within the
image structure description which have the same band-identifier.

Syntax
LinearRGBSpace ::= SEQUENCE
Trepresentation [0] IMPLICIT INTEGER -- No. 70]2
{
ntsc(1l),
ebu(2),
smpte(3),
ccir-709(4)
},
| 1luminant [1] IMPLICIT INTEGER -- No. 702
{
de5(1),
c(2)
} OPTIONAL,
—barmrd—identifier 22— P ETICcTTTdentifier; No—307
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:

NISC: 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.
CICIR-709: according to the reference [CCIR:1990c], given in ISO/IEC 12087-1.
Additjonal definitions are subject to registration as defined in 6.2.

The ijluminant component allows for the selection of an illuminant. If this .omponent is missing, thg
illumipant 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 thg
image|structure description which have the same band-identifier.

Syntak

GammpRGBSpace ::= SEQUENCE
{
representation [0] IMPLICITA\INTEGER -- No. 701
{
ntsc(l),
ebu(2),
smpte(3),
ccir-709(4)
b
|l luminant [1] IMPLICIT INTEGER -- No. 703
{
de5(1),
c(2)
} OPTIONAL,
IMPLICIT Identifier, -- No. 107
IMPLICIT Identifier, -- No. 107

ITMD I T o T e i | b
THMrorCc I ITaeiIcIrIrer -~ NO. 1U

-

Fband~identifier
Fband-identifier

bandeidaxnt o £
ESAS 223> quue s> 3 o 3 g g mpe o s

— o Q =K
+ —_— —
B W N
[N PR

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

Semantics

YIQColourSpace

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

imagg structure description which have the same band-identifier.

Syntax

YIQColourSpace ::= SEQUENCE
yY-band-identifier [0] IMPLICIT Identifier, -- No. 10
| -band-identifier [1] IMPLICIT Identifier, -- No. 10
¢i-band-identifier [2] IMPLICIT Identifier -- No. 10

Congtraints

The palues of the "...-identifier" components shall equal either the values of the corresponding bang

ident
they
and
coloy

fier components (within the pixel data type declaration of the FundamentallmageStructure entitie

utput data types of the look-up tables. For a description of the relation between look-up tables ar
r spaces, refer to the LookUpTable entity.

Fefer to or they shall equal the values of the component identifiers which are declared within the inpyit

NN

1
)

d
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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 is

based on the CIE-1931 colour system, according to the reference [CCIR:1990b], given in ISO/IEC

image structure description which have the same band-identifier.

"

The values of the "...-identifier" components shall .equal either the values of the corresponding
identifier components (within the pixel data type declaration of the FundamentallmageStructure ¢
they refer to or they shall equal the values of the @@mponent identifiers which are declared within th
and output data types of the look-up tables. For a description of the relation between look-up tab
colour spaces, refer to the LookUpTable entity.

Syntax

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

Constraints

12087-

107
107
107

band-
ntities)
e input
es and
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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],
given in ISO/IEC 12087-1.

The "..—identifier—components-are-tsed-to-assoetate-the-ecolon
image ptructure description which have the same band-identifier.

Syntaxy

YCbCxColourSpace ::= SEQUENCE
{
yiband-identifier [0] IMPLICIT Identifier, -- No. 107
ch-band-identifier [1] IMPLICIT Identifier, -- No. 107
cf-band-identifier [2] IMPLICIT Identifier -- No. 107
}

Constraints

The values of the "...-identifier" components shall equal €ither the values of the corresponding band-
identifter components (within the pixel data type declaration of the FundamentallmageStructure entities)
they refer to or they shall equal the values of the compofient identifiers which are declared within the input]
and oufput data types of the look-up tables. For a description of the relation between look-up tables and
colourspaces, refer to the LookUpTable entity.
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IIF syntax entity No. 424

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,

cmyk, and n-band components.

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

@]

onstraints

None.

NOTE - The ChannelCharacteristics entity may be used in combination with the NonStandardizedSpace’en

No.
No.
No.
No.
No.

tity in

425
426
429
430
431
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IIF syntax entity No. 425

and

IIF syntax entity No. 426

Semantics

Thex G

inIS

The |

1SO/
The

imag

The }

The

andardizedk

D/IEC 12087-1.

EC 12087-1.

Synthax

Non

Non

The values o

Constraints
c €r the values of the corresponding band-

...~tdentijier” components shall equal €1

btandardizedRGB
[
F-band-identifier
j-band-identifier
b-band-identifier
vhite-point
brimaries

}

StandardizedIHS
(
i -band-identifier
h-band-identifiew
5-band-identifier
white-point
brimaries

}

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

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

::= SEQUENCE

IMPLICIT
IMPLICIT
IMPLICIT
IMPLICIT
IMPLICIT

::= SEQUENCE

IMPLICIT
IMPLICIT
IMPLICIT
IMPLICIT
IMPLICIT

NonStandardizedIHS entity stands for the description of a non-standardized IHS space as described |n

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

brimaries component allows for the description of three primary chromaticiti€s, one for each band.

white-point component allows for the description of a white point for the ¢olour space.

Identifier,
Identifier,
Identifier,
CIEXYZCoordinate,
Primaries

Identifier,
Identifier,
Identifier,
CIEXYZCoordinate,
Primaries

NonStandardizedRGB

NonStandardizedIHS

-- No. 1Q7
-- No. 147
-- No. 1Q7
-- No. 418
-- No. 477
-- No. 147
-- No. 147
-- No. 147
-- No. 418
-- No. 437

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.

S‘y'n'taA

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 CIExyCoordinate

Semantics

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

Syntax

CIExyCoordinate ::= SEQUENCE
{
clie-x [0] IMPLICIT REAL, “-“"No. 709
clie-y [1] IMPLICIT REAL /- No. 709
}

Constraints

None.
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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 space
a$ described in ISO/IEC 12087-1.
The NonStandardizedCMYK entity stands for the description of a non-standardized subtractive CMYK
space as described in ISO/IEC 12087-1.
The "...-identifier" components are used to associate the colour space with those band§’deéclared within the
ipage structure description which have the same band-identifier
The verbal-description component allows for a verbal description of the charagteristics of the colour space
Syntax
NpnStandardizedCMY ::= SEQUENCE
{
c-band-identifier [0] IMPLICIT Identifier, -- No.[107
m-band-identifier [1] IMPLICIT Identifier, -- No.|107
y-band-identifier [2] IMPLICIT Idéntifier, -- No.|107
verbal-description [3] IMPLICIT GharacterString OPTIONAL -- No.|006
}
NpnStandardizedCMYK = SEQUENEE
{
c-band-identifier [0}, (IMPLICIT Identifier, -- No.|107
m-band-identifier [1J IMPLICIT Identifier, -- No.|107
y-band-identifier A\\[2] IMPLICIT Identifier, -- No.|107
k-band-identifier~/ [3] IMPLICIT Identifier, -- No.|[107
verbal-description [4] IMPLICIT CharacterString OPTIONAL -- No.|006
}
Constraints
The values-of the "...-identifier" components shall equal either the values of the corresponding fand-
identifien components (within the pixel data type declaration of the FundamentallmageStructure entfities)
tHey tefer to or they shall equal the values of the component identifiers which are declared within the fnput

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. 431 NonStandardizedNBand
and

IIF syntax entity No. 432 ColourBand
Semantics

The

spacd.

The humber-of-bands component gives the dimensionality of the colour space. The band-deScriptiol
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 th
imagp structure description which have the same band-identifier.

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

Syntax
Non$tandardizedNBand ::= SEQUENCE

number-of-bands
band-descriptions

[0] IMPLICIT INTEGER (1..MAX), -- No. 70
[1] IMPLICIT SEQUENCE OF ColourBand -- No. 43

ColpurBand ::= SEQUENCE
[
band-identifier [0/ IMPLICIT Identifier, -- No. 10
rerbal-description _{1} IMPLICIT CharacterString -- No. 0¢

Congtraints

The palue of thenumber-of-bands component shall equal the number of ColourBand entities which a|
contgined in_the-band-description component.

values“of the band-identifier components shall equal either the values of the corresponding ban

rc

ndamentalimage Z D 5)

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. 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 in the image. The colour is given as CIE coordinate.

The TesfColour entity Serves as a Mechanism 10 prove whether Coirect colour reproduction g
achieved during a rendering process. For this purpose, colourimetric values need to beytd
measurement at the location marked by the region component. For correct colour repreductior
values have to match the value of the associated colour component.

Syntax

TestColour ::= SEQUENCE
{

colour [0] IMPLICIT CIEXYZCoordinate, -- No|.
region [1] RegionOfInterest -- No|.

}

Constraints

None.

s been
ken by
, these

418
305
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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
speciffy an ROI offset. The mafch-poinf component 1s used {0 describe a match point.

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

Syntak

PIKS[Control ::= SEQUENCE
{
rpi [0] RegionOfInterest, -- No. 301
rpi-offset [1] CoordinateND, -- No. 1017
mptch-point [2] CoordinateND -- No. 31
}

Consfraints

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-related

(t]ta. I'ne annotation may be semantically attached to an image as a whole or to a specific location.\
the image using the location component.

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

" plain text contents

ROA structured text contents according to ISO/IEC 8613, Open "Document Archit
(ODA), Office Document Format (FOD) 11 (simple text décuments), ISO/IEC 1000

"3 structured text contents according to ISO/IEC 8879)‘Standard Generalized M|

Interchange Format (SDIF).

"4 geometric graphics contents according to-ISO/IEC 8632, Computer Graphics Mg
(CGM).

"S5 geometric graphics contents according to ISO/IEC 8632, Computer Graphics Mg
(CGM), Revision 1992.

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

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

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

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

s an alternative, the-gbject-identifier component may be used to specifies how the contents comp)
as to be interpreted by identifying an officially registered object.

an image-data unit, using the reference-to-image-data component. In the former case, the syntax
pntents.component depends on the contents type as specified by either the numeric-identifier comp

A
A
h
The contents ofithe annotation is either directly represented by the contents component, or via a refd
t
q
or the\object-identifier component. The latter case may be used to refer to an audio data stream t
s

vithin

has to

ecture
D.

arkup

Language (SGML), represented according to 9SO/IEC 9069, SGML Docliment

tafile

tafile

onent

rence
f the
bnent
hat is

ored’interleaved with image data within a ReferencedUnit entity, e.g., using the MPEG-1 encoding.

NOTE - The semantics contained in an image annotation are only meaningful to certain applications. No meaning

is defined throughout ISO/IEC 12087. However, it is assumed that the application-specific semantics contai

ned 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.
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Syntax
ImageAnnotation ::= SEQUENCE
{
location [0] Location OPTIONAL, -- No. 502
contents-descriptor CHOICE
{
numeric-identifier [1] TMPLICIT INTEGER -- No 702
{
plain-text(1l),
oda-fod-11(2),
sgml(3),
cgm-87(4),
cgm-92(5),
g71ll-a-law(6),
g711l-mu-law(7),
g721(8),
mpeg-1(9)
i
object-identifier [2] IMPLICIT OBJECT IDENTIFIER -- No. 7(6
1,
fontents-type CHOICE
{
contents [3] ANY;
reference-to-image-data [4] IMPLICIT Identifier -- No. 1Q7
}

Congtraints

For the numeric-identifier component, only values in the range of (1..9) and values which have be¢n
interpationally registered are.permitted. Refer to 6.2.

]
—

For dontents of type plain text, the syntax of the contents component shall be CharacterString. For the oth
cont¢nt 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

(9) content types whose representations are given by an ASN.1 syntax shall be represent¢d
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.

Symtax

Location ::= CHOICE

{
point [0] IndexND, -- Nol 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 detined O7T1E OB7-T1_ TNt vasic-aara-Type COMpOne OVETS type Intormation. e darg
compdnent covers the data values that belong to the type definition.

Syntax

Basi¢DataObject ::= SEQUENCE
{
basic-data-type [0] BasicDhataType, -- No. 602
data [1] BuiltinEncodedDataUnit -- No. 203
}

Constraints

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 ISOAEC 12087-1.
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. in’ ISQ/IEC
1P087-1. It can be an array of basic data types, called a basic-array, a record of basic data'types, called a
basic-record, alist of basic data types, called a basic-list, or a set of basic data types, called basic-set.
Syntax
BpsicDataType ::= CHOICE
{
compound-data-type [0] CompoundDataType} No.|[603
elementary-data-type [1] ElementaryDataType No.|[609
}
CpmpoundDataType ::= CHOICE
{
basic-array [0] BasicArray, No. | 604
basic-record [1] BasicRecord, No. |605
basic-list [2] Basicilist, No. |607
basic-set [3] BasdcSet No. |608
}
(onstraints
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

sequential order of array elements is determined by the serialization component. A description of the
array'selement structure js given by the element-type component

Syntax

BasicArray ::= SEQUENCE

dimensionality [0] IMPLICIT Dimensionality, -- No. 10
serialization [1] IMPLICIT Serialization, -- No. 10
¢lement-type [2] BasicDhataType -- No. 60

N O U

Constraints

Nong|.
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ITF syntax entity No. 605 BasicRecord
and

ITF syntax entity No. 606 BasicRecordComponent
Semantics

The BRasicRecord entity stands for the dpQ(‘riptinn of a record of basic data types, as defined-in 1

O/IEC

12087-1. The number of record components is given by the number-of-components component,/Th
record components are given by the basic-record-components component.

Lype, called the component-data-type.

Syntax

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

BasicRecordComponent -- No

}

BasicRecordComponent ::= SEQUENCE
{
component-identifier {07 IMPLICIT Identifier, -- No
component-data-type [1] BasicDataType -- No
}

Constraints

The number of BasicRecordComponent entities contained in the following sequence shall equal thq
pf the number=of-components component.

The character strings of the component-identifier components shall be different from each other in o
pllow unambiguous referral to record components.

en, all

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

702

606

107
602

value

rder to
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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-
type component which determines the structure of all list elements.

Syntax

BasigList ::= SEQUENCE
{
npimber-of-elements [0] IMPLICIT INTEGER (1..MAX), -- No. 7012
element-type [1] BasicbhataType -- No. 601
}

Constraints

The nhimber of BasicDataType entities contained in the followingisequence shall equal the value of thg
numbgr-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 determines the structure of all set members.

1 )

yntax

BasicSet ::= SEQUENCE

{
number-of -members [0] IMPLICIT INTEGER (1..MAX), -- No.| 702
member-type [1] BasicDataType -- No.| 602

}

(onstraints

|

[he number of BasicDataType entities contained in the following sequence shall equal the value pf the
umber-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
ISO/IEC 12087-1. The following alternatives are provided: boolean, non-negative integer, signed integer,
real, complex, and enumeration.

Syntax

ElementaryDataType ::= INTEGER -- No. 702
{

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

complex(5),
enumeration(6)

}

Congtraints

For the ElementaryDataType entity, only values in thé range of (1..6) and values which have begn
internationally 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

restrictions on the complexity of images in order to allow for the development of IIF-related information

rocessing systems (parser, generator, gateway, and the like) that are reduced in complexity.

Two kinds of profiles are to be distinguished:

given in 6.1.

domains. The guidelines on how a user group may specify and register Sich a profile is p
in 6.2.

p.1 Standardized profiles for the IIF-DF

DF in addition to the list of constraints that holds for the full prefile. These constraints are express
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 Wwhole IIF-DF. No further constraints are stated. This prof]
true superset of the other profiles. It is defined in clause 5.

b) Full PIKS profile of the IIF-DF:
This is the only, application profile which is standardized within this part of ISO/IEC 12

Kernel System (IPI-PIKS). With regard to data structures, the full PIKS profile of the

profile c). It is defined in 6.1.1.

¢) Foundation profile of the IIF-DF:

a) standardized profiles: These are the profiles which are provided by ISO/IEC 12087. THey are

b) registered profiles: These are future profiles which shall fulfill the needs-of certain app:Lcation

vided

The profiles for the IIF-DF are defined by a number of constraints that shall hold for the syntax of the IIF-

ed in a

verbal manner as outlined in 5.1.4. In order to be syntactically compatible to the full profile of the IF-DF,

leisa

087. It

fully supports,all image data objects that can be processed by means of the Programmer's Imaging

IF-DF

conformisto the IPI-PIKS technical profile, the IPI-PIKS scientific profile, and the IPI-PIKS full
protile as described in ISO/IEC 12087-1. The full PIKS profile of the IIF-DF is a true supgrset of

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-
bands case. In the band-interleaved case, images are defined as records of arrays of elementary pixels. In
the pixel-interleaved case, images are defined as arrays of records. In both cases the array dimensionality
may bg either two, three or four. In the homogeneous-bands case, images are defined as arrays of up to five
dimengions of elementary pixels. In the latter case, one of the dimensions plays the role of a collection of
(homogeneous) bands. No colour or channel attributes may be used in this case, because thé. synta
suppoits the mapping of these attributes only to image bands which are defined as record components bu
not to jmage bands which are defined via an array index.

The fdllowing constraints hold for all three cases:

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

- IIfF syntax entity ContentsBody

Itfis not allowed to select the basic-data-object component!

- IIF syntax entity Image

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

- IIIF syntax entity ImageStructure

Itfis 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 thg
mpappings between colours and image channels which are specified in ISO/IEC 12087-1.

- IIIF syntax'entity MetricArrayElement

The pixel-structure component shall be selected.

- IIF 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.

N iv-VatreBoamdsCollect

Within the pixel-data-type component, only the elementary data types Boolean, non-negative integer

ITF syntax entity ImageRelatedData

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

IIF syntax entity Histogram

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

IIF syntax entity LookUpTable

Within the input-data-types component, only the elementary data types non-negative intege
signed integer may be chosen. Within the outpur-data-types component, the elementary data
Boolean, non-negative integer, signed integer, real, anid complex or BasicRecord entities of the n
elementary data types may be chosen.

IIF syntax entity RegionOfInterest

erest,

eger,

and

Lypes
hmed

For all components, the dimensionality»is limited to 5. The polarity-reversed component may only be

used in combination with ROIs of type'BooleanArray and SetOfCoordinates.

IIF syntax entity NeighbourlioodArray

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

IIF syntax.entity StaticArray

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

only

only

b

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.

]
|}

[F syntax entity PIKSControl

wal

or all components, the dimensionality is limited to 5.

The fpllowing constraints hold only for the band-interleaved case:
- IIF syntax entity Dimensionality

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

- IfF syntax entity DimensionDescription

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

- IfF syntax entity FundamentallmageStructure

The band-record component shall be selected.

- IfF syntax entity PixelStructure

The elementary-pixel-structure shall be selected.

The fpllowing constraints holdonly for the pixel-interleaved case:
- IIF syntax entity Dimensionality

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

]
o

[F syntax entity DimensionDescription

|

he 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 constraints that apply to the syntax rules
full IIF-DF syntax, described in clause 5. For all other rules)and the description of the semantics, fefer to
clause 5.

Two cases are distinguished: the band-interleaved-case and the pixel-interleaved case. In the
interleaved case, images are defined as records,0f 2D arrays of elementary pixels; in the pixel-intet
case, images are defined as 2D arrays of records:

The following constraints hold for both cases:

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.

IIE syntax entity Image

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

of the

band-
leaved

IIF 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.

- IIF syntax entity BandRecordComponent

Ay

In the case of colour images, the values of the band-identifier components shall confoim to th
appings between colours and image channels which are specified in ISO/IEC 12087-1¢

- IIF syntax entity MetricArrayElement

Thhe pixel-structure component shall be selected.

- IIF syntax entity ElementaryPixelStructure

Q

nly the values 1, 2, and 3 are allowed for the ElementaryPixelStructure entity in order to restrict the
plixel structures to Boolean, non-negative integer, and integer-

]
|

[F syntax entity PixelBandRecord

Thhe value of the number-of-bands component is\limited to 3 for all colour spaces with the exception gf
the CMYK colour space. In the latter case, 4 bands are allowed.

- IIF syntax entity PixelBandRecordComponent

The values of the band-identifier,Components shall conform to the mappings between colours an{l
ifnage channels which are specified in ISO/IEC 12087-1.

- IJF syntax entity DataUnit

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

)
o

[F syntax‘entity SingleDataUnit

—

'he/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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'he following constgaints hold only for the band-interleaved case:
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used in combination with ROIs of tvne BooleanArray and SetOfCoor.

............. ation with ROIs of type nArray an OfCoordinates.

IIF syntax entity CoordinateND

The reai-vector component shail not be selected.

IIF syntax entity NeighbourhoodArray

For all components, the dimensionality is limited to 2. Within the elemeni-structure component, only
Boolean, non-negative integer, signed integer, and real may be chivset.

may be chosen.
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IIF syntax entity FundamentalimageStructure

The band-record (.omponcn shall be selected.

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:

a) defining additional application-specific semantics to specific values of one or more IIF-DF syntax
entities for which an extension of the semantics 1s allowed (see 6.2.1) and/or by

Y) constraining the full profile of the IIF-DF or one of the other standardized profiles definedin-6.}|.
This means that in the case of choosing a registered profile in addition to a standardized“profilg,
the constraints defined for both profiles hold true at the same time (see 6.2.2).

6.2.1 Application-specific semantics

Tabl¢ 2 shows all IIF-DF syntax entities which allow for the registration of application-specific semantics

syntax entity component
Profile ---
ImageStructure processing-history
DataPlacement -

ElementaryPixelStructure

CompressedDataUnit data-representation
RegisteredDataUnit fegistration-id
ExternalReference object-internal-id
External Address cleartext-address
LookUpTable interpolation-method
NeighbourhoodArray semantic-label
MetricDescription coordinate-system
MeasurementUnit measurement
MetricTransformation standard-transformation
Domain domain-type

EhannelCharacteristics
ChannelCharacteristics
ChannelCharacteristics

channel-type
channel-usage
background-value

CompandorDescription function-type
LinearRGBSpace representation
LinearRGBSpace illuminant
GammaRGBSpace representation
GammaRGBSpace illuminant
ColourBand verbal-description
ImageAnnotation numeric-identifier
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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6.2.2 Constraining methods

The following methods are allowed to form constraints to the IIF-DF syntax:

ISO/IEC 12087-3:1995(E)

a) A constraint may state that particular alternatives in a "CHOICE" syntax entity may no longer be

permitted.

b) A constraint may state that an "OPTIONAL" component of a syntax entity may no longer be
present.

¢) A constraint may state that an "OPTIONAL" component of a syntax entity maynow be
mandatory.

d) A constraint may limit the number of elements within a "SEQUENCE OF" syntaXentity.

e) A constraint may limit the allowed values for an elementary syntax entity.

f) A constraint may limit the hierarchical depths of recursive syntax entities.

g) A constraint may state that an "ANY" placeholder shall be replaced by a certain syntaq entity

(including a semantical description of the new entity).

syntax 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 some-data streams that conform to the full| IIF-DF
syntax will no longer conform with the constrained syntaX, Also, all data streams that conform with the

A list of all syntax entities which contain components of type ANY is given in Table 3.

component

ContentsHeader
ContentsElement
ContentsElement
RegisteredDataUnit
ImageRelatedData
Coordinate AndFeature
ImageAttribute
ChannelCharacteristics
ChannelCharacteristics
CompandorDescription
Image Annotation

application-data
prolog

epilog

pixel-values

usage

feature

freeform
sampling-function
application-specifics
application-specific
contents

constrained syntax also conform with the full IIF syntax. Orthe'semantical level, it is true that the specification of
the meaning of the new syntax entities that replace ANY éntities might be regarded as an extension.

Table 3 - IIF-DF syntax entities which contain components of type ANY

EXAMPLES

1

entity within the CompoundlmageStructure entity."

A constraint that belongs to category a) is: "It is not permitted to choose the CompoundImageList

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
medical imaging community.

6.3 ]dxtension methods

For the IIF-DF, no other extension methods are supported than encompassed by the registration\of ney
applidation 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.

7.1 Basic categories of IPI-IIF Gateway functions

a)
b)
c)
d)
e)
f)
8)

”

e

o D et

a)
b)

[he IPL.IIE Gatewav provides the. fr\"nuring r\arpgnripc of anpﬁnnqliry-
P g

Gateway control and error handling

Import and export functionality

Parse and generate functionality

Data structure access functionality

Data structure manipulation functionality
Compression and decompression functionality

Application-oriented functionality

These categories are described in the subsections below.

[.1.1 IPI-IIF Gateway control and error handling

For each IIF Gateway function, a numben of error situations are specified, any of which will cause the
tate to be set and the error handling function to be called from the function in which the errg
etected. Every IIF Gateway implementation supports this error checking.

Any error handling function accepts the following information from the IIF Gateway:

identification of the error condition

identification of the IIF syntax entity that caused the error

ha T2

Chis category encompasses all functions which are used to open, to close, and to reset the IPI-IIF Gatgway,
4nd to inquire about its status. The IIF Gateway. js\ifl one of the following three operational states:

{IIF_GATEWAY_CLOSED, IIF\ GATEWAY OPEN, IIF_GATEWAY ERROR}

€rror
r was

Che list of IIF Gateway fufiction-caused errors is provided in Annex B. In case of any error which is
gxplicitly defined in this list, the IIF Gateway calls the error handling mechanism. This mech
provides an interface-between the IIF Gateway and the application. The application may either prov
wn error handling function or may use the one provided as part of the IIF Gateway.

hnism
de its

A}
©J

d)

b= | +1£3 $2 £ ¢! 1 + ¢lbos Haod sl la 4l £ e
Ot anoruT Tt mruiar L ancu-u e I TON TTalid TS  TUTIC Lo

the error file 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

Wl e h PR I PP 4l JDLDIIZC o +1 IR I 1 -
transferof mmageamdmage-rerateaaata-trrom-tne 1t =1 1SS tothe P -t Gateway amd-vice versa:

=

The [PI-IIF Gateway does not standardize a specific low-level data exchange mechanism. Rather;“¢ac
low-level data exchange mechanisms, as typically provided by operating systems, may be shared by th
IPI-IIF Gateway.

[¢)

The [[PI-IIF Gateway employs a port concept to cover different low-level data exchange mechanismf.
When the IPI-IIF Gateway is writing or reading data, a port identifier is assigned, froni”and/or to whig
data fransfer takes place.

=3

-

EXAMPLE - Examples of low-level data exchange mechanisms which are.¢overed by the port concep
gre data exchange by writing to and reading from files, and data exchange)based on pipes or sockets.

The JPI-IIF Gateway will typically operate three types of ports from and to

4) the application program,
B) the IPI-PIKS, and
¢) the file system, or the transport interface of a network:

This fituation 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.
For the relation between data structures and IIF-DF data streams refer to 7.1.3.

pf a data structure tree which has been created by parsing an IIF-DF data stream réprésents the
FullDataFormat entity. The other nodes represent subentities, such as FormatDescriptor ;ContentsHeader,
Contents, Image, ImageStructure, Dimensionality, etc. According to the data stmictufe manipjlation
functionality described in 7.1.5, data structures can be created that represent only a subtree of an entfre IIF-
DF-conformant image structure tree. Because every data structure represents’dn entity of the [IF-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 numbers, refer to Annex A. Within
the access and manipulation functions of the IPI-IIF Gateway, these numbers are used to identify the IIF
Kyntax entities.

Note that the description of the tree-like data structure does not'preclude any IPI-IIF gateway-internal data
Fepresentation. Only the virtual representation in terms of-access functionality is described by this part of
[SO/IEC 12087.

As described in 5.1.2, every IIF syntax entity consists of a number of components. For examplle, the
BandRecord entity consists of the number-of-baitds component, the data-placement component, dnd 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.1 standard. For example,
the data-placement component is represénted by the DataPlacement entity, which is described within the
[IF-DF syntax. The number-of-bands component is represented by the INTEGER entity, whicH is an
clementary syntax entity. A list of(all TIF syntax entity component names is provided in Annex A.

Note that IIF syntax entitieS mdy not be used as globally unambiguous identifiers within a data stfucture
free because one IIF syntax entity may occur at multiple locations within the same data structure trde. The
meaning of the IIF syrtax entity depends on the location in the tree. For example, the ImageAttributd entity
pllows for the description of image attributes (e.g., colour space). A data structure tree may dontain
multiple images.with different colour spaces.

Furthermores multiple components of one IIF syntax entity may be represented by the same IIF [syntax
entity. For-€xample, the fitle and the owner component of the ContentsHeader entity are both represented
by the elementary JA5String entity.

ence, the access of data within a data structure tree that represents an IIE 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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d)

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.

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.

7.1.5 |Data structure manipulation functionality

As depcribed in 7.1.4, IIF syntax entities are represented as.tree-like data structures. For manipulations o

these flata structures, produce, delete, attach, and detach furnictions are provided. The manipulations work if
the following way:

a

b

Using

data t

NOTE - During the manipulation of data structures using the above-mentioned functions, the applicatio
ptogrammer has to assure the semantical correctness of the data. The consistency of reference labels, band}
identifiers, compenent-identifiers etc. is not maintained automatically.

the attach/detach functionality step by step, simpler IPI-IIF structures may be combined into morg
complex, and-Simpler structures may be extracted from more complex ones. Thus, an interface may bg
realiz¢d between the IPI-IIF data types (that are interchangeable by means of the IPI-IIF) and the IPI-PIK§
pes”(that can be processed by the IPI-PIKS, but also interchanged by the IPI-IIF). The IPI-IIF dat:

Some components are detined as SEQUENCE OF a certain IIF syntax entity. In this case th
component encompasses an arbitrary number of these IIF syntax entities. Hence, the aCces
function requires another input parameter telling the index of the IIF syntax entity to be accessed|
The entities are numbered starting from zero. This parameter is ignored in all other casés:

In order to provide faster access to the data within the tree, component names of Subentities (an
subsubentities, etc.) may also be used as input parameters. In the case of @mbiguities due t
multiple occurrences of these component names within a subtree, a NULL is réturned and no errof
is generated.

For elementary IIF syntax entities and components that are represented as elementary entitie
(like, e.g., INTEGER, IA5String, REAL), get value and set value furnigtions are provided.

A node in the data structure tree may be copied or deleted. Both operations affect all subnodes.

A new node may be created. This funictiéon requires the numerical value identifying the IIF syntaj
entity that shall be represented by, this node. No values or links to subentities are set by thi
function.

A created node can be filled”with components by giving the name of the component and thg
identifier of the IIF syntax-¢ntity which shall represent the component.

types are oriented by the (generic) IPI data types that are introduced in clause 4 and form a superset of the
IPI-PIKS data types. The IPI-IIF data types support compound and heterogeneous 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)

- ISO/IEC 11172 (MPEG-1)

[hese standards define compression algorithms which fall inta ategories: lossle s—lossy, bi-
level vs. multiple-bits-per-pixel, still images vs. time sequences, data arrangement for sequéntial vs.
progressive build-up. The standards have multiple applications and are very versatile()Thetefore,
plementations can support different levels of performance and sets of features and still be a conforming
plementation of the standard. The conformance levels are indicated by constraintssplaced on the free
parameters of each individual standard.

NOTES

1 Group 3 and Group 4 facsimile are lossless bi-level (or binary) compression’standards. They work acdording
to one- and two-dimensional entropy coding schemes, respectively, whicli were designed to perform best dn a set
of test images which have been scanned at approximately 200 dots per inch. They are sequential in nature Hecause
they compress and decompress images in a raster-scan order. The, _compression ratio achieved is imag¢ data-
dependent.

2 JBIGis alossless bi-level and limited-bits-per-pixel compfession standard. On bi-level images scanned| at 200
dots per inch, JBIG can be expected to achieve a 20 t0.30% compression improvement over Group 4. JBIG can
adapt to different statistical image characteristics. It has.a sequential mode of operation and a progressive mpde. In
the latter mode, images of lower resolution are €ncoded first with a small number of bits and then the|image
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| which
contain from one to six bits-per-pixel.

3 The JPEG compression standard-was designed for sequential and progressive coding of still colour images. It
has both a lossless and a lossy-mode. The latter mode is based on a discrete cosine transform (DCT) of B by 8
pixel blocks, followed by quantization and entropy encoding. In its lossless mode, it can code from one to $ixteen
bits-per-pixel. In the lossy-mode, eight and twelve bits-per-pixel are allowed. JPEG is very effective
compression of colourimages at up to about 30:1 compression ratios and higher. JPEG's progressive

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.

7.1.7 Application-oriented functionality

This-category encompasses all functions which perform multiple functional steps according
categori€s of functionality defined in 7.1 at once. From the viewpoint of the application these functi
located on“athigher (and thus more application-oriented) level.

7.2 IPI-IIF gateway-internal tables

There is one gateway-intetnadl table to support the control of the IPI-IIF Gateway: the GATEWAY §
TABLE.

Port identifier: This is the identifier Which has been assigned to the port by the open_port fu

/O direction: This parameter specifies the I/O direction of the opened port. The following
are specified:

{ READ, WRITE, READ_AND WRITE }

Access type: This parameter specifies whether the port shall support random access (such as
or sequential access (such as a socket). The following optidns are specified:

{ RANDOM, SEQUENTIAL }

Domain: This parameter specifies the communication domain in which the I/O operation sh
place. The following options are specified:

{ PIKS, NON_PIKS}

Choosing the PIKS option supports optimized data transfer between IPI-PIKS)and the
Gateway by allowing the GenerateAndWritelIFlimage and InputObject function to transf
using an internal representation.

to the
bns are

TATUS

The first table entry is set to the current IIF status which can be one of three alternatives as defined i 7.1.1.
Then the table contains open port entries for every opened port currently under control of the
Gateway. These entries consist of the foowing fields:

[PI-1IF

hction.

ptions

a file)

11 take

IPI-IIF
br data

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.

ott. The

137


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

ISO/TEC 12087-3:1995(E)

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-SupportedFunctionatity 665
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
Parse and generate functionality Read and Parse IIF Image 201
Generate and Write, IIF Image 202
Data sfructure access functionality Inquire IIF Syntax Entity Choice 301
Inquire IIF'Syntax Entity Optional 302
InquireIF Syntax Entity Sequence 303
Inquire 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
Data sfructure manipulation-functionality 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 HE Atomic Sequence Elemest——————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

Table 4 - Survey of IIF Gateway functions
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Every manual page consists of the following parts:

140

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 mentiong
above.

Status:

This is the required IPI-IIF Gateway status.

Error Codes:

All potential errors are listed together with the respective error codes. For an overview of all IP
IIF Gateway errors, refer to Annex B.
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IPI-IIF GATEWAY FUNCTION No. 404 ATTACH IIF SYNTAX ENTITY

Description:

0
f only one (unnamed) component, this

................

barameter is ignored.

For components that are organized as SEQUENCE OF a certain syntax entity, the "component [index"
parameter is used to give the index of the syntax entity to be associated with the ‘componen{. 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 entity has been attadhed, it
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 fof-the y axis. In order to attach { third
DimensionDescription entity (describing the z axis)* t0 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 DimersionDescription entity, the number |of the
component (in this case: /0 501), and the index '"2!'.

Che attach_iif_syntax_entity function provides a géneral mechanism for the composition of compouynd IIF
byntax entities. For an overview of the access.and manipulation functionality provided by the IPI-IIF
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 take
care of the semantical correctness of\the data. The consistency of reference labels, band-identifiers, component-
identifiers etc. is not maintained automatically.

Name:

ittach_iif_syntax_entity

Frunction 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: ITF 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

814

Causef Component name does not exist for the given IIF syntax entity type

Reactjon: Abort operation and issue warning

815

Cause Component name is ambiguous at this level of IIF syntax entity

Reactjon: Abort operation and issue warning

816

Causef Specified component has no subentity at this index

Reaction: Abort operation and issue warning

821

Causef Subentity already attached to another syntax entity

Reactjon: Abort operation and issue warning

825

Cause} ITF syntax entity already has:a‘Subentity attached to the specified component, or (in cas¢
of a CHOICE construct) te,another member of this CHOICE.

Reactjon: Abort operation and issue¢’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

Flinction class:

IIF GATEWAY CONTROL (1)

Pharameters:

Npne

Status:

IIF_GATEWAY OPEN, IIF GATEWAY ERROR

Error Codes:

801
Chuse: IIF Gateway is not in the proper status
Rpaction: 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:

close] port

Function class:

IMPORT/EXPORT (2)

Parameters:

Port identifier 1P in

Status:

IIF GATEWAY OPEN

Error Codes:

801
Causg¢: 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 b

y 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 RegisteredDataUnit).

ImageStructure entity which describes the structure of-the

ield of pixel values.

NOTE - To avoid ambiguities, this ImageStructure entity may not comprise descriptions ofjother pixel fi
included in the given field of pixel values. Hence, it may not contain a subentity of typelCompoundimag
CompoundlmageRecord, CompoundlmageList, CompoundImageSet, BandRecord, oryMelricArray for wh
data-placement component has been assigned to distributed (1).

pixel values.

e compression mode is determined by the basic compression algotithm (Facsimile, JBIG, JPE(
MPEG-1) and a list of parameters which differs for each of the basic algorithms. This list only deter]
the compression mode but not the source image characteristic,

NOTE - Information such as "number of bands" and "array'Size" for every band is contained in the image st
entity. Thus, it is not necessary to have these source ‘image attributes as extra parameters for the comp
function.

For the constraints that apply for each compression parameter with respect to the source image fi
fefer to the respective standard documents.;For an overview of the features and application areas o
¢ompression algorithm, refer to 7.1.6.

The list of compression parameters contains the following items:

4) For the Group 3 facsimil€ ¢ompression, the list of compression parameters contains:

- compression.mode SP uncompressed
one-dimensional
two-dimensional

B) For the Group 4 facsimile compression, the list of compression parameters is empty. The end
always conforms to class 1, the facsimile encoding. Teletex and mixed mode are not supportg

@) Eor the JBIG compression, the list contains:

entifier"

given

Ids not
Array,
ch the

e output of the function is an identifier to a CompressedDataUnit entity; containing the compfessed

i, and
mines

Fucture
Fession

rmat,
F each

¢y
€5
3

oding
d.

- number of bit-planes

- progressive data arrangement flag

- 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 RP

if hierarchical mode:

- number of frames NP
- | 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:

- progres$ive mode flag BP
- for each compenent:

- quantization table selector NP

- for each'stan:
> 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):
- if lossy mode (repeat O to 4 times):

- 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

146


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

ISO/IEC 12087-3:1995(E)

- 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 conditioning table value NP
- restart interval segment length NP
Name:
cpmpress_iif_syntax_entity

HKunction class:

JOMPRESS/DECOMPRESS (6)

Barameters:

Uncompressed pixel field identifier P in

Image structure entity identifier IP in

(ompression algorithm SP in

Llist of compression parameters i3 in

(ompressed data unit entity identifier P out

The allowed values of the compression algorithm parameter are given by the data-represen

o

pmponent within the CompressedDataUnit entity. Refer to 5.3.

Status:

HF GATEWAY OPEN

BError Codes:

801

Cause: ITE.Gateway is not in the proper status
Reaction: ‘Abort operation and issue warning

810

(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

817

Cause: Violation of data compression constraints
Reaction: Abort operation and issue warning

ation

147


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

e

SO/IEC 12087-3:1995(E)

IPI-IIF GATEWAY FUNCTION No. 402 COPY IIF SYNTAX ENTITY
Description:

Thig affarte

hantit
41110 Aal1ivLw

< itiag
SUUUIILILICS.

This function copies the data structure of an IIF syntax entity. The identifier to the new entity is returned.
all

1
1

This function may also be used to copy substructures of a data structure representing an IIF syntax entity.
Therefore o . ) ) N ) ]

W

copy |iif_syntax_entity

Function class:

DATA|STRUCTURE MANIPULATION (5)

Parameters:

IIF syntax entity identifier IP in
New [IF syntax entity identifier IP out
Status:

IIF_GATEWAY OPEN

Error Codes:

801

Causg: IIF Gateway is not\in the proper status
Reaction: Abort operation and issue warning

810

Causg: IIF syntaX entity identifier is invalid
Reaction: Abort operation and issue warning

812

Causg: IIF syntax entity has missing subentities
Reac]ion: Abort operation and issue warning
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IPI-IIF GATEWAY FUNCTION No. 401 CREATE IIF SYNTAX ENTITY

Description:

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:

- clementary ASN.I entiies which are used within the IIF syntax (e.g., INTEGER,
GeneralizedTime, etc.),

- elementary IIF syntax entities (e.g., Identifier, Serialization, etc.), and
- compound IIF syntax entities (e.g., FundamentallmageStructure, Contents, EullDataF ormaf etc.).

The list of all valid IIF syntax entities and the respective numerical identification valiies is given in 53.

NOTE - This list also assigns numerical identifiers to the elementary ASN.1entities (like INTEGER, IA3String,
etc.) which are used within the IIF syntax.

Compound IIF syntax entities that have been created with the créate_1if_syntax_entity function ¢lo not
¢ontain any subentities. Therefore, the attach_iif_syntax_entity fufiction needs to be applied.

For a general description of the data structure access and maripulation functionality provided by tHe IPI-
IIF Gateway, refer to 7.1.4 and 7.1.5.

IName:

¢reate_iif_syntax_entity

Function class:

IPATA STRUCTURE MANIPULATION\(S)

arameters:

F syntax entity nunmiber Sp in
F syntax entity identifier 1P out
tatus:

F GATEWAY OPEN

Error Codes:

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,
ompression function is the entity that describes the structure and dat

identifier' parameter. It represents an /mageStructure entity.

NDTE - To avoid ambiguities, this ImageStructure entity may not comprise descriptions of-gther pixel fields not
intluded in the given field of pixel values. Hence, it may not contain a subentity of type €omipoundlmageArra)
CompoundImageRecord, CompoundlmageList, CompoundlmageSet, BandRecord, or MetricArray for which th
dqta-placement component has been assigned to distributed (1).

>

The fynction returns the "uncompressed pixel field identifier" parameter.. This parameter represents th
unconl'rpressed field of pixel values by one of the IIF syntax, éntities BuiltinEncodedDataUnit
ExterfallyDefinedDataUnit, and RegisteredDataUnit. The order and~fypes of data within these outpuf
entitiep conform to the ImageStructure entity.

Name

decompress_iif_syntax_entity

Functjon class:

COMPRESS/DECOMPRESS (6)

PararIeters:

Compfessed data unit entity identifier 1P in
Image|structure entity idenfifier 1P in
Uncompressed pixel field identifier Ip out
Statust

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
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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
index" parameter gives the index of the element to be deleted in the component. The sequence elements are
numbered starting from zero. Calling this function for a component that is not a SEQUENCE OF an atomic
type results in an error.

Namg¢:

deletd_iif_atomic_sequence_element

Function class:

DATA|STRUCTURE MANIPULATION (5)

Parameters:

Entity P in/out
Component number SP in
Component index NP in
Statuk:

IIF JATEWAY OPEN, IIF GATEWAY ERROR

Error Codes:

801

Causg: IIF Gateway is not'in the proper status

Reaction: Abort operationand issue warning

814

Causg: Component name does not exist for the given IIF syntax entity type
Reactjion: Abort operation and issue warning

816

Causg: Specified component has no subentity at this index
Reactlion: Abort operation and issue warning

824

Cause: Component not atomic type

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

Description:

ISO/IEC 12087-3:1995(E)

DELETE IIF SYNTAX ENTITY

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.

NOTE - During the manipulation of data structures using this function, the application programmer has to take

Name:

Status:

RO1
Cause:

B10
Cause:

R22
Cause:

Function class:

Parameters:

Error Codes:

Reaction:

Reaction:

Reaction:

identifiers etc. is not maintained automatically,

lelete_iif_syntax_entity

DATA STRUCTURE MANIPULATION (5)

IF syntax entity identifier IP.

[IF GATEWAY_OPEN

IIF Gateway is-110t in the proper status
Abort operation and issue warning

I syntax entity identifier is invalid
Abort operation and issue warning

ITF syntax entity still attached to another syntax entity
Abort operation and issue warning

in

3

’

ponent-
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IPI-IIF GATEWAY FUNCTION No. 405

EC 12087-3:1995(E)

Description:

DETACH IIF SYNTAX ENTITY

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 IIF syntax entity. The latter parameter is ignored, if the parent entity consists of only one (unnamed)
component.

The "
certai
param

The f

detached. This data structure is not copied from the input data structure but taken away froni-it.

|2
a
¢
a

For a
IIF G

N

th
el

Namg

detach_iif_syntax_entity

Funct

DATA

fomponent index" parameter is used in the case of components that are defined as SEQUENCE OF
1 syntax entity. It gives the index of the entity within the sequence that shall be detached: Phi
eter is ignored in all other cases. The entities are numbered starting from zero.

inction returns an identifier to the IIF syntax entity that represents the component which has beer

XAMPLE - A CompoundlmageRecord entity can be decomposed into its_record components b
bplying this function for every component of this entity (called record-components). Because thi
bmponent is declared as a SEQUENCE OF RecordComponent entitiesy the function needs to b
bplied for each entity that is contained in this sequence by specifying its.input value.

nteway, refer to 7.1.4 and 7.1.5.

OTE - During the manipulation of data structures using this fanction, the application programmer has to assur
e semantical correctness of the data. The consistency of reférence labels, band-identifiers, component-identifier
c. is not maintained automatically.

ion class:

STRUCTURE MANIPULATION (5)

general description of the data structure access and manipulatiofy, functionality provided by the IPI}

b

n

Parameters:

IIF syptax entity idéntifier IP in/out
Comgponent numbér SP in
Component index NP in
Detached IIF)syntax entity identifier P out
Status:

IIF_GATEWAY OPEN
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Error Codes:

ISO/IEC 12087-3:1995(E)

801

Cause: IIF Gateway is not in the proper status

Reaction: Abort operation and issue warning

810

Cause: ITF syntax entity identifier is invalid

Reaction: Abort operation and issue warning

411

Cause: ITF syntax entity has a wrong type

Reaction: Abort operation and issue warning

q12

Cause: IIF syntax entity has missing subentities

Reaction: Abort operation and issue warning

414

Cause: Component name does not exist for the given IIF syntax\éntity type
Reaction: Abort operation and issue warning

q15

Cause: Component name is ambiguous at this level of ITF syntax entity
Reaction: Abort operation and issue warning

416

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
following IIF Gateway functions may be invoked:

error_logger
close_iif_gateway

The [function then calls the error_logger to provide information about the error condition.”The samle
paratpeter values input to the error_handler are passed through to the error_logger.

The function finally resets the state to IIFF GATEWAY OPEN and performs a predeferminated action
which depends on the severity of the particular error condition.

o}

As dpscribed in 7.1.1, an application may replace the error_handler function With its own special err
mecHanism. However, it must support the defined error handling concepts to maintain compliance with the
standard.

Name:

error_handler

Fungtion class:

IIF GATEWAY CONTROL (1 )

Pargmeters:

error number SP in
IIF syntax entity identifier IP in
error| causing function Sp in
error]file identifier 1P in
Status:

IIF_GATEWAY-OPEN

Errdr 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 may
eprace R 2 pet “A"‘-AAA. C v Oge€ v ,. S >rtthe

defined error handling concepts to maintain compliance with this standard.

Name:

error_logger

Function class:

IF GATEWAY CONTROL (1)

Parameters:

PITOr number SP in
IF syntax entity identifier IP in
prror causing function SP in
error file identifier 1P in
Btatus:

IF_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.

Names

error_|test

Function class:

IIF GATEWAY CONTROL (1)

Parameters:

error fflag BP out

Status:
IIF_ GATEWAY_OPEN, IIF_GATEWAY_ERROR

Error Codes:

Nong|.
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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-:

¢xport_iif_data_to_piks

Function class:

IMPORT/EXPORT (2)

arameters:

ort identifier IP in

tatus:

F_GATEWAY OPEN

rror Codes:

01
ause: IIF Gateway is not in the proper status
eaction: Abort operation and issue warning
04
ause: Identified port hasnot been opened for writing
eaction: Abort operation and issue warning
806
Cause: Export-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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ISO/MEC 12087-3:1995(E)

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

ording to-the guidelines-described-in

ISO/IEC 12089.

The ipput parameters "IIF syntax entity identifier" and "port identifier' identify the image data istructurg
and the port to which the data are being written. The "profile'" parameter is used to determine theyprofile t
which the generated IIF data stream has to conform. Refer to the Profile syntax entity~in, 5.3 for th
allowgd string values.

™

Note |that the data structure manipulation functions create_iif_syntax_entity, delete_iif_syntax_entity|,
attach_iif_syntax_entity, and detach_iif_syntax_entity don't check the completeness of subentities angl
possible violations of semantical constraints. Hence, the generate_and_write \iif“image function needs t
prove whether the input data structure represents a syntactical and semantical correct FullDataFormd
entity].

~

Name:

generjate_and_write_iif_image

Function class:

PARSE/GENERATE (3)

Parameters:

IIF syntax entity identifier IP in
Port identifier IP in
Profile CS in
Status:

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

13

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

Description:

GET IIF SYNTAX ENTITY COMPONENT

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",
"component number', and 'component index". If the input syntax entity consists of only one (unnamed)
component, the ''component number" parameter will be ignored.

The

for evpry IIF syntax entity. The function returns an identifier to the node that represents this component
the pafameter "subentity identifier".

Som

used
The

€

entities are numbered starting from zero.

EXAMPLE - In order to gain access to the ith band of a multiband image,\represented as BandRecor
ptity, the get_iif_syntax_entity_component function needs to be applied using the following inpu
parameters: the identifier of the BandRecord entity, the component name record-components, and th

index value i.

Som

CHOICEs. These components do not necessarily exist in thg.data structure tree. In these cases a NULL i
returnpd and no error is generated.

In ord

subs

ubentities, etc.) may also be used as input parameters. In the case of ambiguities due to multipl

occurgences of these components within a subtbee, a NULL is returned and no error is generated. Th

acce

s4 to a component is considered to be ""ambiguous" if there are two or more paths of minimal length i

the cyrrent syntax entity from the root ofithis entity to the sub-entity in question. Whenever a matchin

com

For fy

like

pénent is found in one branch, nodurther search is done in that branch.

EXAMPLE - Given an image’ that consists of one band, represented as MetricArray entity. It i
ppssible to ask for the ‘dimensionality of this image using the get_ iif syntax_entity_compone
fynction with the nunjenic identifier of the number-of-dimensions component because this compone

tq move to eachrindividual component before inquiring about the dimensionality.

data structures that are processed by IPI-IIF Gateway, refer to 7.1.3, 7.1.4 and 7.1.5.

¢[components are defined as SEQUENCE OF a certain IIF syntax entity. In this casejthe componen
enconjppasses an arbitrary number of these IIF syntax entities. Hence, the "component index" parameter i
z{s index of the IIF syntax entity that is to be reached. In all other cases, this parametér will be ignored,

e|components are marked with the keyword OPTIONAL~Others are one of multiple alternatives o

er to provide a faster access to the data within“the tree, component numbers of subentities (an

lil;t of valid component numbers depends on the IIF syntax entity. A complete list is given in AnneX i
i

t

=

g

ngme occurs only once within the subentities of the MetricArray entity. For multiband images, one ha

rther desCription of the data structure access and manipulation functions and the nature of the treef

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

ause: IIF Gateway is not in the proper status
eaction: Abort operation and issue warning

ause: IIF syntax entity identifier is invalid
eaction: Abort operation and issue warning

ause: IIF syntax entity has a wrong type
eaction: Abort operation and issue warning

ause: IIF syntax entity has missing subentities
eaction: Abort operation and issue warning

ause: Component name does not exist for the given IIF syntax entity type
eaction: Abort operation and.issue warning

ause: Component\ndme is ambiguous at this level of IIF syntax entity
action: Abort operation and issue warning

ause: Specified component has no subentity at this index
action: Abort operation and issue warning
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IPI-IIF GATEWAY FUNCTION No. 309

Description:

GET IIF SYNTAX ENTITY VALUE

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
number. In the case of a component that is declared as a SEQUENCE OF elementary entities, the

'component index' parameter is used to specify the index value. This parameter is ignored in all other

cases} The entities are numbered starting from zero.

The tlype of output parameter depends on the type of the elementary syntax entity. Refer to 7.4.

For al general description of the data structure access and manipulation functionality provided by the IP
IIF (ateway, refer to 7.1.4 and 7.1.5. Refer also to the description of the put_iif_syntax: entity_valu

functjon and the get_iif_syntax_entity_component function.

Namgp:

get_irf_syntax_entity_value

Fundtion class:

DATA STRUCTURE ACCESS (4)

Parameters:

IIF syntax entity identifier P

Component number Sp

Component index NP

Valug {BP} SP, RP, CS, IP}
Statys:

IIF_GATEWAY OPEN

Error Codes:

in
in
in
out

[

801

Causg: 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: 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

Tause: Specified component iias 1o SUbentty at tis index

Reaction: Abort operation and issue warning
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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
Image. The rectangle is specified by an interval in each of the array dimensions.

If the structure of the input image does not belong to the full PIKS profile, the function may fail returnin
an errqr message.

Name

get_image_subrange

Functjon Class:

APPLIGATION-ORIENTED (7)

Parameters:

—

Imagelentity identifier P in
Xmin
Xmax
ymin
ymax
zmin
zmax
tmin

tmax
bmin
bmax
Subimjage entity identifier

$5555%5%%%%

H
!
o

=

Statug:

IIF_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

812

Cause: IIF syntax entity has missing subentities
Reaction: Abort operation and issue warning
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818
Cause:

Reaction:

819
Cause:

Reaction:

820

Invalid index subrange
Abort operation and issue warning

Invalid size or starting coordinate
Abort operation and issue warning

ISO/IEC 12087-3:1995(E)

adusc.
eaction:

Inputinmage structure 1oo compiex
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.

Note that this function does not assign an IO port. Therefore, the open_port function needs to be called.

This function only establishes the contact to the IPI-PIKS. For reading data, the read and parse iif image

functjon needs to be called.

Namg:

import_iif_data_from_piks

Fundtion class:

IMPORT/EXPORT (2)

Parameters:

Port |dentifier IP in

Statuys:

IIF GATEWAY OPEN

Error Codes:

801

Causg: IIF Gateway is not inthe proper status
Reaction: Abort operation and issue warning
803

Causg: Identifiéd port has not been opened for reading.
Reaction: Abort.operation and issue warning
805

Causg: Import from 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. 004 INQUIRE IIF GATEWAY STATUS

Description:

This function allows one to inquire about the status of the IIF Gateway.

Name:

Tquire_iif_gateway_Stats

Function class:

[IF GATEWAY CONTROL (1)

Parameters:

Status of IIF Gateway SP IIF_GATEWAY OPEN 1) out
IIF_GATEWAY ERROR )
IIF_GATEWAY CLOSED 3)

Status:

[IF_GATEWAY_OPEN, IIF_GATEWAY_ERROR, IFJGATEWAY _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
its position within the definition; positions are numbered from the top down starting with zero.

The fyinction 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 OPTIONAL.

-| Sequence flag: a Boolean flag indicating whether the component wastdeclared as h
SEQUENCE OF type

-| Impiicit flag: a Boolean flag indicating whether the component was declared as IMPLICIT

-| Choice flag: a Boolean flag indicating whether the component is'a member of a CHOICH

-| Choice identifier: if the component is a member of a CHQOICE, this represents the numerif

identifier of the CHOICE

-| Component tag: the component's tag value.

As alll other inquiry functions, this function cannot cause.an‘error. Thus the output parameter "validity" ip
used tp indicate whether the data returned by the inquiryyis valid or not.

Namg:

inquitge_iif_syntax_component_type_definition

Function class:

DATA|STRUCTURE ACCESS/(4)

Parameters:

ITF syntax entity-type SP in

Compgonent position NP in

Comporent type Sp out
Optiomat fiag BP out
Sequence 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

170


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

ISO/IEC 12087-3:1995(E)

Status:
IIF_ GATEWAY OPEN, IIF_ GATEWAY ERROR

Error Codes:

None.

171


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

ISO/IEC 12087-3:1995(E)

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
number" parameter is used to identify the CHOICE construct. This parameter is ignored if the syntax entity
only consists of the CHOICE. The function returns the component number of the alternative present in the
CHOICE construct.

The humerical identification values for all IIF syntax entities are defined in 5.3. The list ofyvali
component numbers depends on the IIF syntax entity. A complete list is given in Annex A for-every II
syntak entity.

T =

For further description of the functions that are provided for data structure access and manipulation, and fq
a desfription of the nature of the tree-like data structures that are processed by IPI-IIE/Gateway, refer ¢
7.1.3)7.1.4and 7.1.5.

[©

As alfl other inquiry functions, this function cannot cause an error. Thus the output parameter "validity"
used fo indicate whether the data returned by the inquiry is valid or not.

w»

Namg:

inquire_iif_syntax_entity_choice

Fungtion class:

DATA STRUCTURE ACCESS (4)

Parameters:

IIF syntax entity identifier i in
CHOICE number NP in
Component number SP out
Validity EP {DATA_VALID, DATA INVALID} out
Statys:

IIF_GATEWAY OPEN, IIF_GATEWAY ERROR

Errof Codes:

None.
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IPI-IIF GATEWAY FUNCTION No. 304 INQUIRE IIF SYNTAX ENTITY NUMBER

Description:

o}
o

This function inquires the syntax number of an IIF syntax entity. The input parameter is an identifier t

data structure, as created by the read_and_parse_iif_image function or by the create_iif_syntax_ent

function. The syntax numbers for all IIF syntax entities are defined in 5.3.

Far further decr‘rinrinn of the functions that are nrnvidpd for data structure access-and manipn]aﬁnn, and for

W description of the nature of the tree-like data structures that are processed by IPI-IIF Gate ewayy efer to
J.1.3,7.1.4and 7.1.5.

As all other inquiry functions, this function cannot cause an error. Thus the output parameter 'validity" is
hsed to indicate whether the data returned by the inquiry is vaiid or not.

Name:

nquire_iif_syntax_entity_number

FFunction class:

DATA STRUCTURE ACCESS (4)

Parameters:

IF syntax entity identifier 1P n
IF syntax entity type SP but
Validity EP {DATA_VALID, DATA_INVALID} put
Status:

IF_ 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.

The numerical identification values for all IIF syntax entities are defined in 5.3. The list of valid
component numbers depends on the IIF syntax entity. A complete list is given in Annex A for every IIF
syntax entity.

For fufther description of the functions that are provided for data structure access and manipulationy.and fog
a desgription of the nature of the tree-like data structures that are processed by IPI-IIF Gateway, refer tq
7.1.3,[.1.4and 7.1.5.

As allfother inquiry functions, this function cannot cause an error. Thus the output parameter "validity" i
used tp indicate whether the data returned by the inquiry is valid or not.

Name;

inquirg_iif_syntax_entity_optional

Functjon class:

DATA BTRUCTURE ACCESS (4)

Parameters:

ITF syntax entity identifier IP in
Comppnent number Sp in
IIF syntax entity optional BR out
Validity EP {DATA VALID, DATA INVALID} out
Statug:

IIF GATEWAY OPEN, IIF GATEWAY ERROR

Error{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 by the IIF

syntax. The respective component is specified by the "component number" parameter. In case of syntax

................... ¥ Last Ui Syiiwan

entities that consist of only one (unnamed) component, this parameter is ignored. The counted value is
returned in the parameter "length'.

e numerical identification values for all IIF syntax entities are defined in 5.3. The list of|valid

functions that

e 1 are provided for data structure access and manipuiation, and for
description of the nature of the tree-like data structures that are processed by IPI-HF Gateway, reffer to
.1.3,7.1.4and 7.1.5.

> =)

s all other inquiry functions, this function cannot cause an error. Thus the output parameter "validjty" is
sed to indicate whether the data returned by the inquiry is valid or not.

c

Name:

ipquire_iif_syntax_entity_sequence

Hunction class:

DATA STRUCTURE ACCESS (4)

Barameters:

IIF syntax entity identifier 1P in
(omponent number Sp in
Length NP dut
Validity EP {DATA_VALID, DATA_INVALID} dut
Status:

IJF GATEWAY-OPEN, IIF_GATEWAY ERROR

=

rror/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
the output parameter "IIF syntax entity class". The classes SET (4) and SET OF (5) are not used in the
current syntax. They are introduced for future use. The class equivalence indicates that a syntax entity is

defingd as being "equivalent' to anoter entity, e.g.,

Jdentifier ::= IA5String.

The function also returns the number of components of the given IIF syntax entity.

As alll other inquiry functions, this function cannot cause an error. Thus the output paranieter 'validity"
used fo indicate whether the data returned by the inquiry is valid or not.

Namg:

inqui[e_iif_syntax_entity_type_definition

Fungdtion class:

DATA STRUCTURE ACCESS (4)

Parameters:

IIF syntax entity type number SP

IIF syntax entity class SP SEQUENCE ¢))
CHOICE 2)
SEQUENCE OF 3)
SET @)
SET OF ®))
equivalence 6)
Numbper of components NP
Validity EP {DATA VALID, DATA INVALID}
Statys:

IIF_GATEWAY OPEN, IIF_GATEWAY ERROR

out

out
out

w

Error Codes:

None.
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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
officially registered) application profile. Refer to the Profile syntax entity in 5.3 for the allowed string

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 thé1g
the output parameter "syntax entity identifier valid". The function checks whether one or moré€ ¢omg
are missing and returns the component numbers of the missing ones. In case of CHOICES) it ch

which is TRUE if the given syntax entity violates one or more constraints.

NOTE - During the manipulation of data structures using the data structure_manipulation functionali

entities.

sult in
onents
0ses a

member of the CHOICE at random and returns its component number. It also returns a Boolean pafameter

Ly, data

structures may be created that do not represent syntactically complete and/or semantically consistent IIF syntax

The numerical identification values for all IIF syntax entities are™defined in 5.3. The list of valid
component names depends on the IIF syntax entity. A complete list is given in Annex A for evgry IIF
syntax entity. For further description of the functions thap ate’ provided for data structure access and
manipulation, and for a description of the nature of the treeslike data structures that are processed py IPI-
[IF 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 "validlity" is
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:

[TF syntax-éntity identifier P in
Profile CS in
Syntaxentity 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.

As 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 inquiry is valid or not.

Name

inquir¢_port

Functjon class:

IMPOR[T/EXPORT (2)

Parameters:

Port identifier 1P in

/O digection SP READ (8)) out
WRITE 2
READ AND_WRITE (3)

Accesp type SP RANDOM ) out
SEQUENTIAL 2)

Domajn SP PIKS 1) out
NONPIKS 2)

I/O stgtus SP CLEAR €)) out
PENDING 2)

Validity EP {DATA_VALID, DATA_INVALID} out

Statug:

IIF GATEWAY OPEN,HIF-GATEWAY _ERROR

ErroriCodes:

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.

The input parameter is the identification number of the function. The output parameter "function

supported'' is set TRUE if the function is supported and set FALSE otherwise. A list of all IPL-IIF Ga
fhinctions 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, “Valid
ysed to indicate whether the data returned by the inquiry is valid or not.

Name:

inquire_supported_functionality

Hunction class:

I[F GATEWAY CONTROL (1)

Rarameters:

Hunction number SP i
Hunction supported BP q
Yalidity EP {DATA_VALID, DATA INVALID} g
Status:

IIF_GATEWAY OPEN, IIF_GATEWAY ERROR

HError Codes:

None.

feway

ty' is

ut
ut
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IPI-IIF GATEWAY FUNCTION No. 407

Description:

INSERT IIF ATOMIC SEQUENCE ELEMENT

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
index" parameter is used to give the index of the element to be associated in the component. The sequence
elements are numbered starting from zero. Calling this function for a component that is not a SEQUENCE

OF an atomic type results 1n an error.

Subsgquent calls of put_iif_syntax_entity_value may be used to assign the sequence elements' value.

Name:

EXAMPLE - Given an IndexND entity which has been "filled up" with two INTEGER entities{one f
the x and the other for the y axis. In order to attach a third INTEGER _entity, tk
ihsert_iif_atomic_sequence_element function needs to be called with three input parameters: th
iflentifier of the IndexND entity, the number of the component (in this case: 31 301), and the index "2

inser]_iif_atomic_sequence_element

Fungtion class:

DATA STRUCTURE MANIPULATION (5)

Parameters

Entity IP iftYout
Component number SP in
Component index NP in
Statys:

IIF GATEWAY OPEN, IIF GATEWAY ERROR

Errdr Codes:

801
Cause:

Readtion:

814

IIF Gateway is not in the proper status
Abort operation and issue warning

Cause:

Reaction:

816
Cause:

Reaction:

824
Cause:

Reaction:

180

Component name does not exist for the given IIF syntax entity type
Abort operation and issue warning

Specified component has no subentity at this index
Abort operation and issue warning

Component not atomic type
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
Or error messages.

Namk:

open/|iif_gateway

Fundtion class:

IIF GATEWAY CONTROL (1)

Parameters:

error|file 1P in

Statys:

IIF GATEWAY CLOSED

Errof Codes:

801
Causg: IIF Gateway is not in the proper status
Reaction: Abort operation and issue-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 in 7.1.2. The
other port attributes are further described in 7.2. The characteristics of the opened port will be added to the

GATEWAY STATUS TABLE  The portidentifierisTeturmed

Name:

pen_port

Function class:

xternal identifier IP in
SP READ (1) in
WRITE 2)
READ AND WRITE (3)
SP RANDOM (1) in
SEQUENTIAL 2)
SR PIKS (1 in
NON_PIKS (2)
1P qut

IIF Gateway is not in the proper status
Abort operation and issue warning

Identified port cannot be opened
Reaction: Abort operation and issue warning
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IPI-IIF GATEWAY FUNCTION No. 310

Description:

PUT IIF SYNTAX ENTITY VALUE

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

the input syntax entity consists of only one (unnamed) component, this parameter is ignored.

In thecase of a component that is declared as a SEQUENCE OF elementary entities, the "component

index" parameter is used to specify the index value. This parameter will be ignored in all other cases.Fhe

entiti¢s are numbered starting from zero.

The type of the input value parameter depends on the type of the elementary syntax entity. Referto 7.4

For 4 general description of the data structure access and manipulation functionality provided by the IP
IIF (pateway, refer to 7.1.4 and 7.1.5. Refer also to the description of the get_iif (Syntax_entity_valu

functjon and the get_iif_syntax_entity_component function.

iflentifiers etc. is not maintained automatically.

Namg:

put_irf_syntax_entity_value

Fungtion class:

DATA STRUCTURE ACCESS (4)

Parameters:

IIF syntax entity identifier 1P

Valug {BP, SP, RP, CS, IP}
Component number Sp

Component index NP

Statys:

IIF GATEWAY-OPEN

NOTE - During the manipulation of data structures using this function, the applieation programmer has to taK
dare of the semantical correctness of the data. The consistency of reference labels, band-identifiers, component

in
in
in

[

[¢]

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

B15

Cause: Component name is ambiguous at this level of IIF syntax entity
Reaction: Abort operation and issue warning

B16

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
"subimage entity identifier". Both parameters represent IIF 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
fail anjd return an error message.

—

The l¢cation of the replaced pixels within the first image is specified by a starting coordinate; the‘size o
the rdctangular section is equal to the size of the second image. If the second image does: not "fit
completely into the first image, given the starting coordinate, an error will be returned.

Namg¢:

put_image_subrange

Function Class:

APPLICATION-ORIENTED (7)

Parameters:

Imagg¢ entity identifier P in/out
xstarf - NP in
ystart] NP in
zstart] NP in
tstart NP in
bstart NP in
Subimage entity identifier 1P in
Statys:

IIF GATEWAY_OPEN

Errof Codes:

801

Caust:: IIF Gateway is not in the proper status
Reaction: Abort r\?lxraﬁnn and issue waming
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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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

ISO/IEC 12087-3:1995(E)
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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".

The root of the tree represents the F ullDataFormat entlty The nodes represent arbltrary subentities (such

The ipput parameters are the "port identifier", four flags, and the "profile" parameter.

If the flags are set TRUE, the corresponding parts of the incoming data stream shall be lignored. The inpugit
pararpeter "image data skipping option" refers to the image-data component within Image entities. The
input| parameters "image-related data skipping option", "image attribute skipping option", and 'imag
annofation skipping option" refer to the ImageRelatedData, ImageAttribute] and ImageAnnotation entitie
which may occur within the ContentsBody or the ImageStructure entity:~To gain access to skipped part
the rqad_and_parse_iif_image function needs to be called again.

[¢]

UT 07
- &

The 'fprofile" parameter may be used to constrain the parser to a-Cértain application profile. If the IIF da
strean does not conform to this profile, a syntactical error is generated. Refer to the Profile syntax entity i
5.3 for the allowed string values.

=R

The putput parameter is the identifier of the root of>the data structure tree, called "IIF syntax entify
identjfier".

The {ree-like structure which is created by this;function can be traversed for data access by other IPI-IIF
Gateyway functions:

41 The inquire_iif_syntax_entity, type function allows one to inquire whether a given entity
elementary or compound.. This function returns the numerical identification value of the syntg
entity, as defined in 5.3

EIRZ

1 The get_iif_syntax.entity_component function provides access to a component of this IIF syntd
entity. This component is also represented as IIF syntax entity.

B3

Note|that the parsing'process does not decompress compressed data fields.

INOTE - Independent from the skipping options, this function may also be implemented in such a way that it
ipitially-reads and parses only a limited portion of the image data and sets pointers to the skipped parts. During the
dxeeution of traverse and access functions, the skipped parts need to be read and parsed "on the fly." This depengls
n 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

TF Symtax entity identfier TP out

Status:

IF_GATEWAY OPEN

rror Codes:

R0 1
Cause:

R03
Cause:

RO7
Cause:

K08
Cause:

o
Cause:

Reaction:

Reaction:

Reaction:

Reaction:

Reaction:

IIF Gateway is not in the proper status
Abort operation and issue warning

Identified port has not been opened for reading
Abort operation and issue warning

I/O Error
Abort operation and issue warhing

Syntactical error within\IIF data stream
Abort operation and.issue warning

Semantical error within IIF data stream
Abort gperation 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
of a root entity must not be released. Releasing the identifier allows a gateway implementation to
deallocate any memory associated with the identifier without affecting the syntax entity it references.
Attempting to reference a syntax entity through a previously released identifier will produce an error.

Name

releasq_iif_syntax_entity_identifier

Functjon class:

DATA $TRUCTURE MANIPULATION (5)

Parameters:

IIF syntax entity identifier 1P in

Status}:

IIF GATEWAY OPEN, IIF GATEWAY ERROR

Error|Codes:

801

Cause IIF Gateway is not in.the proper status
Reactipn: Abort operation and. issue warning

823

Cause IIF syntax entity not attached to a parent
Reactipn: Abort operation and issue warning

826

Cause HE-syntax entity is invalid

Reactipn: 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:

I[F GATEWAY CONTROL (1)

Parameters:

INone

Status:

WNF GATEWAY OPEN

Error Codes:

801
Cause: IIF Gateway is not in the proper status
Reaction: Abort operation and isstie 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:

reset_port

Function class:

IMPORT/EXPORT (2)

Parameters:

Port iflentifier 1P in

Statup:

IIF_GATEWAY OPEN

Errox Codes:

801

Causq: IIF Gateway is not in the propet status
Reactjon: Abort operation and issue warning

803

Causq: Identified port has not,been opened for reading
Reactjon: Abort operation (@and issue warning

804

Causq: Identified port has not been opened for writing
Reactjion: 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,
imagelD and newlmagelD are IIF syntax entity identifiers, and piksID is an IPI-PIKS object
identifier.

b) The InquireAndManipulatellFEntity function represents a sequence of function cdlly (e.g.,
GetlIF SyntaxEntityComponent, GetlIFSyntaxEntityValue, etc.) which are applied to-the imagelD
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 IPI-
PIKS.

1. IIF Gateway function call: IPI-PIKS funetion call:

OpenlIFGateway()

inPortID := OpenPort()

imagelD := ReadAndParselIFImage(inPortID)

newlmagelD := InquireAndManipulatelIFImageStructure(imagelD)
outPortID := OpenPort()

Generate AndWriteIIFImage(newImagelD,outPortID)

ExportIIFDataToPIK S(outPortIDY*

Input Object(outPortID)*

2. IPI-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 all components that are defined for
IIF syntax entities. The identification numbers are used as input parameters for the following IPI-IIF
Gatewpy-furrctions:

- | 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

Note that according to the IIF-DF syntax, described in 5.3, some of the cOmponent names are optional or
repres¢nt one of multiple alternatives within a CHOICE construct. ‘Hence, these components do no
necessprily exist within a data structure that represents an IIF syntax-entity.

The first column of Table 7 gives the IIF syntax entity numbers. The second column provides the
respecfive syntax entity names. The third column of the table provides the component names, the fourth
colump the respective numbers. These numbers are constriicted by appending the three digit syntax entity
numbers with a two digit component count.

Note that the same component name may occur within multiple syntax entities, e.g., the component namg
number-of-bands. The numbering scheme assigrs’multiple numbers to the same name. However, within thg
IIF 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 arg
markefl with a "C." Components reépresented by ANY syntax entity are marked with an "A.” As described ir
clause| 7, the access and manipulation functions allow one to address subcomponents directly by the
compdnent names of subentities (and subsubentities, etc.). For these names, refer to the syntactica
description of the IIF-DE, given in 5.3.

In the |sixth columf.of Table 7 it is indicated whether a certain component is represented as SEQUENCH
OF an|IIF syntax entity or as a CHOICE of a list of IIF syntax entities. Both cases have implications for thg
access|and jnquiry functions, as described in 7.1.4:

- | "SEQUENCE OF:
The access and inquiry functions require an additional indexing parameter.

- 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 00200 E
version 00 201 C
profile 00 202 C

do3 Version standard 00 300 E
publication-date 00 301 E

o4 Profile - -- E

(0s 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
¢haracters 00 701 E

008 Contents -- -- C SEQ OF

009 ContentsElement prolog 00 900 A
body 00 901 C SEQ OF
epilog 00 902 A

oo ContentsBedy 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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