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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of I1ISO 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 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 information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

International Standard ISO/IEC 12087-5 was prepared by Joint Technical Committee ISO/IEC JTC.%[nformation
technology, Jubcommittee SC 24, Computer graphics and image processing.

ISO/IEC 12087 consists of the following parts, under the general title Information technology —=Computer graphics
and image prpcessing — Image Processing and Interchange (IPl) — Functional specification:

— Part 1: Cgmmon architecture for imaging

- Part 2: Proggrammer’s imaging kernel system application programme interface
- Part 3: Image Interchange Facility (IIF)

- Part4: PICS — DTC

- Part 5: Basic Image Interchange Format (BIIF)

Annexes A to| C form an integral part of this part of ISO/IEC 12087. Arnnexes D and E are for information pnly.
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Information technology — Computer graphics and image
processing — Image Processing and Interchange (IPl) —
Functional Specification —

Part 5:
Basic |mage Interchange Format (BIIF)

1 S¢ope

This part of [SO/IEC 12087 establishes the specification of the Basic Image Interchange Eormat (BIIF) part of thg standard.
BIIF is a standard developed to provide a foundation for interoperability in the interchange of imagery and imagefy-related data
among appljcations. This part of ISO/IEC 12087 provides a detailed description ofrthe overall structure of the format, as well as
specificationp of the valid data and format for all fields defined with BIIF. Annex € eontains a model profile in tablgs to assist in
profile development.

As part of tHe ISO/IEC 12087 family of image processing and interchangésstandards, BIIF conforms to the archit¢ctural and
data object ppecifications of ISO/IEC 12087-1, the Common Architecture for Imaging. BIIF supports a profiling s¢cheme that is
a combinatipn of the approaches taken for ISO/IEC 12087-2 (PIKS), ¥SO/IEC 10918 (JPEG), ISO/IEC 8632 (CGIM), and
ISO/IEC 9973 (The Procedures for Registration of Graphical Items). It is intended that profiles of the BIIF will be|established as
an Internatipnal Standardised Profile (ISP) through the normal ISO processes (ISO/IEC TR 10000).

The scope and field of application of this part of ISO/IEC 12087 includes the capability to perpetuate a proven inferchange
capability in|support of commercial and government imagery, Programmer’s Imaging Kernel System Data, and other imagery
technology flomains in that priority order.

This part of [SO/IEC 12087 provides a data format container for image, symbol, and text, along with a mechanism for including
image-relate¢d support data.

This part of [SO/IEC 12087 satisfies the\following requirements:

O | Provides a means whereby diverse applications can share imagery and associated information.
O | Allows an application to exchange comprehensive information to users with diverse needs or capalilities, allowing
each user to select only those data items that correspond to their needs and capabilities.
O | Minimizes preprocessing and postprocessing of data.

0 | Minimizesiformatting overhead, particularly for those applications exchanging only a small amount ¢f data and for
bandwidthtlimited systems.
O | Provides a mechanism (Transportable File Structure, TFS) to interchange PIKS image and image-felated objects
O | Provides extensibility to accommodate future data, including objects.

When the e hispart of ISOAEC 12087 ¢ GO aiptsof the oratof BH=-Ho not meet
the needs of a more complex application, the concepts and features of 12087-3 (IIF) should be considered as a more
appropriate method of image interchange. For example, the ability to support complex combinations of heterogeneous pixel
types, self defining pixel structures, or abstract structures can be done with IIF.
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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/IEC 646:1991, Information technology - ISO 7-bit coded character set for information interchange.

© ISO/IEC

ISO/IEC 8601:1988/Cor.1:1991, Data elements and interchange formats - Information interchange - Representation of dates
and times - Technical Corrigendum 1.

ISO/IEC 8632

1:-109092 Information for\hnnlng}/ Computer-araphics - Metafile for the storage and-transfer of pictLre
SRS Lo AR o 4 ™

escription

information - P

ISO/IEC 8632
description infq

ISO/IEC 8632
description infq

ISO/IEC 8632
information - P

ISO/IEC 8632
information - P

ISO/IEC 8632
information - P

ISO/IEC 8632
description infq
information.

ISO/IEC 8632
description infq

ISO/IEC 9973:

graphical itemg.

ISO/IEC TR 1d
General princif

ISO/IEC 10644
and Basic Mul

ISO/IEC 10644
Architecture alf

ISO/IEC 10914

art 1: Functional specification.

1:1992/Amd.1:1994, Information technology - Computer graphics - Metafile for the storage ahd trans
rmation - Part 1: Functional specification - Amendment 1: Rules for profiles.

1:1992/Amd.2:1995, Information technology - Computer graphics - Metafile for the stotage and trans
rmation - Part 1: Functional specification - Amendment 2: Application structuring extensions.

P:1992, Information technology - Computer graphics - Metafile for the storagé_and transfer of picture
art 2: Character encoding.

3:1992, Information technology - Computer graphics - Metafile for the-storage and transfer of picture
art 3: Binary encoding.

1:1992, Information technology - Computer graphics - Metafile for the storage and transfer of picture
art 4: Clear text coding.

1:1992/Amd.1:1994, Information technology - Computer graphics - Metafile for the storage and trans
rmation - Part 4: Clear text coding - Amendment 1: Metafile for the storage and transfer of picture d
1:1992/Amd.2:1995, Information technology~ Computer graphics - Metafile for the storage and trans
rmation - Part 4: Clear text coding - Amendment 2: Application structuring extensions.

1994, Information technology - Computer graphics and image processing - Procedures for registratio
000-1:1995, Information technology - Framework and taxonomy of International Standardized Profile

bles and documentation framework.

-1:1993, Information technology - Universal Multiple-Octet Coded Character Set (UCS) - Part 1 : Arci
jlingual Plane,

-1:1993/Amd.2:1996, Information technology - Universal Multiple-Octet Coded Character Set (UCS)
d Basie-Multilingual Plane - Amendment 2: UCS Transformation Format 8 (UTF-8).

-1;1994, Information technology - Digital compression and coding of continuous-tone still images: Ré

fer of picture

fer of picture

description

description

description

fer of picture
bscription

fer of picture

h of

5 - Part 1:

hitecture

- Part 1:

quirements

and guidelines.

ISO/IEC 10918-2:1995, Information technology - Digital compression and coding of continuous-tone still images: Compliance
testing.

ISO/IEC 10918-3:1997, Information technology - Digital compression and coding of continuous-tone still images: Extensions.

ISO/IEC 10918-4:—", Information technology - Digital compression and coding of continuous-tone still images: Registration of
JPEG profiles, SPIFF profiles, SPIFF tags, SPIFF colour spaces, APPN markers, SPIFF compression types and Registration
Authorities (REGAUT).

! To be published.
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ISO/IEC 12087-1:1995, Information technology - Computer graphics and image processing - Image Processing and
Interchange (IPI )-- Functional specification - Part 1: Common architecture for imaging.

ISO/IEC 12087-2:1994, Information technology - Computer graphics and image processing - Image Processing and
Interchange (IPI) --Functional specification - Part 2: Programmer’s imaging kernel system application programme interface.

ISO/IEC 12087-3:1995, Information technology - Computer graphics and image processing - Image Processing and
Interchange (IP1) -- Functional specification - Part 3: Image Interchange Facility (IIF).

ANSI/IEEE std 754:1985, Standard for Binary Floating-Point Arithmetic.

ITU-T T.4 (1993:03)/Amd.2:1995, Standardisation of Group 3 Facsimile apparatus for document transmission
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3.1 Defin
For the purpos
3.1.1

Terms, definitions and abbreviations

itions
es of this part of ISO/IEC 12087, the following definitions apply.

Attachment Level
A field value of a segment that indicates the display level of the segment to which it is attached. It provides a way to associate

images and sy

3.1.2

mbols as a group for the purpose of moving, rotating or displaying.

Annotational Text

See Symbol T

xt

© ISO/IEC

3.1.3
Band
One of the two

-dimensional (row/column) arrays of pixel sample values that comprise an image. For the¢basic use

bf BIIF, the

band values afe homogeneous data types for each band. In the case of monochrome or indexed colourimages (sifgle 2

dimensional a
images (three
consists of thre
(e.g., two band
PIKS object in
image data fiel

3.1.4
Basic Charactd
A subset of IS

3.15

Fay of pixel values with possible look-up-tables), the image array consists of one bang ‘In the case

P-dimensional arrays of pixel values; 8 bits each of Red, Green and Blue values foreach pixel), the i
e bands. When images need to be represented using bands with heterogeneous array structure or

s with integer data type and one band with a real data type), the image representation may be defing
a TFS Data Extension Segment (DES). The TFS PIKS object defines the datasstructure of the value
d of the image segment.

r Set (BCS)
D/IEC 10646-1 character set which is represented by the UTE<8 form and used in headers and subhg

Basic Charactér Set-Alphanumeric (BCS-A)

A subset of thg
values ranging

3.1.6

Basic Character Set. The range of allowable charatters consists of space through tilde (single octe
from 20 to 7E) from the Basic Latin Collection.

Basic Charactgr Set-Numeric (BCS-N)

A subset of thq
‘slash’.

3.1.7

Basic Multiling
The Basic Mul
alphabetic, syl

3.1.8
Block
A rectangular
overlapping bl

3.19

Basic Character Set which consists ofthe digits ‘0’ through ‘9", ‘plus sign’, ‘minus sign’, ‘decimal poi

lal Plane
ilingual Plane (BMP) is defined as group 00 of plane 00. The BMP includes characters in general us
abic, and ideographicscripts together with various symbols and digits. See ISO/IEC 10646-1:1993.

rray of pixelaalues which is a subset of an image. An image consists of the union of one or more ng
cks.

Byte

bf RGB
mage
jata types
d using a
5 in the

aders.

s with

ht', and

A byte is defined as equivalent to an octet.

3.1.10

Common Coordinate System
A two dimensional coordinate space which is common for determining the placement and orientation of displayable data types

within a specifi

3.1.11
Conditional

c BIIF file and among correlated BIIF files which comprise an integrated product.

An adjective applied to data fields whose existence depends on the value of the designated Required field preceding the

Conditional fiel

d.
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3.1.12

Coordinated Universal Time (UTC)

The time scale maintained by the Bureau International de L'Heure (International Time Bureau) that forms the basis of a
coordinated dissemination of standard frequencies and time signals. UTC is equivalent to the mean solar time at the prime
meridian at Greenwich, England.

3.1.13

DES

Data Extension Segment is a construct used to encapsulate different data types where each type is encapsulated in its own
DES. The DES structure is discussed in Subclause 4.2.8.2.

3.1.14
Displayable
Information that can be exhibited in visual form.

3.1.15
Display Leve
A field valug of a segment that denotes the order in which the segments (images and symbols) are “stacked”. The Display
Level order Js independent of the data sequence order in this format.

3.1.16
Field
Logically primitive item of data, sometimes referred to as an attribute.

3.1.17
Image
A representption of physical visualization, for example, a picture. An image is the-Computer (digital) representatipn of a picture.
An image is|comprised of discrete picture elements called pixels structured inan orderly fashion consisting of pixel value arrays
formatted uging bands and blocks.

3.1.18
International Standardized Profile
An internatipnally agreed-to, harmonized document which identifies a standard or group of standards together with options and
parameters|necessary to accomplish a function or set of functions.

3.1.19
Look-Up Taple
A collection|of values used for translating image samples from one value to another. The current sample value i$ used as an
index into the look-up table(s); therefore, the number of entries in each look-up table for a single bit per pixel image would
contain twoentries, and each look-up table fof-an 8-bit per pixel image would contain 256 entries. Multiple look-Up tables allow
for the trandlation of a scalar pixel value te-ar’ n-dimensional vector pixel value.

3.1.20

Non-blank
Non-blank indicates that the field_cannot be filled entirely by the BCS-A space character (0x20). It may contain space
characters when included with.other characters.

3.1.21
Octet
An octet is defined as 8 bits.

3.1.22
Pad Pixel
A pixel with sample values that have no significant meaning to the image. Pad pixels are used with block images when either
the number of pixel rows in an image is not an integer multiple of the desired number of vertical image blocks, or when the
number of pixel columns in an image is not an integer multiple of the desired number of horizontal image blocks.

3.1.23

Pad Pixel Mask

A data structure which identifies recorded/transmitted image blocks which contain pad pixels. The pad pixel mask allows
applications to identify image blocks which require special interpretation due to pad pixel content.

3.1.24
Pixel
An abbreviation for the term “picture element”.
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3.1.25

Profile

A set of one or more base standards, and where applicable, the identification of chosen classes, subsets, options, and
parameters of those base standards, necessary for accomplishing a particular function.

3.1.26

Profile Variant

A field within this basic standard that is allowed to be defined by a profile for its structure and intent (content). An element or an
attribute that is allowed to differ between profiles.

3.1.27
Required
An adjective applied to data fields that must be present and filled with valid data or default data.

3.1.28
RES

The Reserved [Extension Segment (RES) construct provides the same mechanism as the DES construct fopadding[new data
types for inclugion in BIIF files. However, the RES is reserved for data types that need to be placed at ornear the gnd of the
file. The RES ptructure is discussed in Subclause 4.2.8.4.

3.1.29

Sample
One element i the image array that comprises an attribute of the image. In BIIF, a sample((pixel vector value) is indexed
according to the row and column of the array where it appears.

3.1.30
SAR
Image obtainegl from a synthetic aperture radar.

3.1.31
SARIQ
Radio hologram (initial phase information) from a synthetic aperture radar.

3.1.32

Segment
An instance of|a data type that is contained in a BIIF file. Aisegment is comprised of a subheader and associated data (e. g.,
an image subheader together with image data compriseséan image segment).

3.1.33

Symbol
A pictorial elempent that may be aligned with-apoint in or adjacent to an image to provide graphical markings and/or|textual
labels.

3.1.34
Symbol Text
Text placed onl or adjacent to an image as a graphic symbol to provide a textual overlay to the image.

3.1.35
Tagged Recor@l Extension’(TRE)
A means to prpvide additional attributes about standard data segments not contained in the standard header or subp-header
fields.

3.1.36

Transportable File Structure

Transportable File Structure is a data extension element used for configuration, data request, commands, and PIKS object data
to be stored in hierarchy order with Metadata associated for each level. TFSs are defined and demonstrated in Annex A.

3.1.37

Transparent Pixel

A pixel whose sample values must be interpreted for display such that the pixel does not obscure the display of any underlying
pixel.

3.1.38
YCbCr
Technique for specifying colour images where Y = Brightness of signal, Cb = Chrominance (blue), Cr = Chrominance (red)
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3.2 Abbreviations:

AL Attachment Level

BCS Basic Character Set

BCS-A Basic Character Set - Alphanumeric
BCS-N Basic Character Set - Numeric
BMP Basic Multilingual Plane

C Conditional

CCs Common Coordinate System

CGM Computer Graphics Metafile

Cs Character String

DES Data Extension Segments(s)

DL Display Level

JPEG  Joint Photographic Experts Group
LSB Least Significant Bit

LUT Ldok-Up Table

MSB M@st Significant Bit

NBPC  Number of Blocks Per Column
NBPR  Ndmber of Blocks Per Row

PIKS Prpgrammer’s Imaging Kernel System
PIKS1 PIKS Foundation Profile

PIKS2 PIKS Technical Profile

PIKS3 PIKS Scientific Profile

PIKS4  PIKS Full Profile

PVTYPE Pixel Value Type

RES R¢served Extension Segment (s)
RGB Red, Green, Blue

YCbCr Y-Brightness of signal, Cb-Chrominance (blue), Cr-Chrominance (red)
TRE Tdgged Record Extension

TFS Trpnsportable File Structure

UCSs Universal Multi-Octet Coded Character Set
UCS-2 UCES Two Octet Form

UCS-4 UCS Four Octet Form

uTC Cqordinated Universal Time

UTF-8 UCS Transformation Format 8
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4.1 Form

Basic Image Interchange Format (BIIF) specification

at overview
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Imagery applications use multiple types of systems for the exchange, storage, and processing of images and associated
imagery data. The format used in one application is likely to be incompatible with formats used in other applications. Since
each application may use a unique, internal data representation, a common format for interchange of information across
applications is needed for interoperability of systems within and across applications. This clause defines the Basic Image
Interchange Format (BIIF) specification to provide a common basis for storage and interchange of images and associated data
among existing and future applications. BIIF supports interoperability by providing a data format for shared imagery and an
interchange format for images and associated imagery data.

In BIIF, data interchange between disparate systems is potentially enabled by a translation process. Using BIIF, each system

must be compl
BIIF is not use
for imagery an
information str

this information into BIIF format. The receiving system will reformat BIIF data, converting it into one or more files st

required by the
permanently st
even though s
of this translati
data represent

Flexibility and
fields and exte
formatted into
that can prese
profile of BIIF.
increase the ¢
constructs crea
are often focug

somewhat more sophisticated, but still basic imagery applications.%BIIF provides a basic capability that bridges the

between simpl
such, BIIF has
a broad range

Although few im number, certain aspects of this formatxeflect the legacy formats it is based on. For example, pixe

indexing as de

] as a system's native internal format, each system will translate between the system's internal repre
| the BIIF format. A system from which data is to be transferred has a translation module that@ccep
ctured according to the system's internal representation for images and related imagery data,»and a:

internal representation of the receiving system. Each receiving system can translate seléctively and
ore only those portions of data in the received BIIF file that are of interest. A system-may transmit al
me of the receiving systems may be unable to process certain elements of the data;-The functional
bn process is shown in Figure 1. In the diagram, the terms "Native Mode" refer tosimagery and imags
bd in a way potentially unique to the sending or receiving system, respectively.

bxtensibility of the use of BIIF are provided through the use of a constrained set of conditional variabl
nNsion constructs. Imagery, together with Programmer’s Imaging Kerfel-System (PIKS) objects, can ¢
BIIF. This approach provides the proven capability to implement genefal purpose BIIF readers (appli
Nt the basic imagery and annotations of any BIIF compliant product+file created within the constraints
Although more robust approaches exist to allow ‘self-defining’~data structures, these approaches sig
mplexity for implementing general purpose readers (applications) capable of meaningful interpretatia
ted by a wide variety of diversely developed generatorsiMore simplistic imagery file formats also eX
ed at just portraying a simple digital image and are often too limited in feature sets to meet the needs

stic digital image formats and the extremely sophisticated, self-defining, but potentially complex form

pf imagery applications.

5cribed in 4.1.4.2.

ant with only one external format that will be used for communication with all other participating systé¢ms. When
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Figure 1 -- Translation process
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BIIF supports extensibility (through the use of its Data Extension Segment (DES) and Reserved Extension Segment (RES))

which empowers new applications while maintaining backward compatibility. Newly defined data can be linked via a DES/RES
and utilized by a new application or ignored by a legacy system. This will insure backward compatibility to older systems while
incorporating new technology.

41.1

4111 Fo

BIIF format structure consists of a combination of both fixed octet length fields and variable octet length fields.

Description

rmat fields

In

its most basic

application, the use of varlable length f|elds is m|n|m|zed to deal with the basic i issues of the varlable number and size of

subheader, and data flelds BIIF header and subheader flelds are octet allgned The file header carries informat

identificatio
segment str
containing i
data. BIIF 4

4112 St

A BIIF file s
zero, one, O
Standard d3
data segme
be included
Structure (T
type is calle
segment. T

, Security, structure, content, size of the file as a whole, and size of the data segments within the-file,
ucture is defined for each kind of data supported by the format. Each data segment in the file\has a g
hformation that describes characteristics of the data segment and an associated data fieldthat conta
ncoding is discussed in Subclause 4.2.3.

hndard data types

pports inclusion of three standard types of data in a single file: image, symbol, and text. Itis possib
I multiple data segments of each standard data type in a single file (foréxample: several images, buf
ta types shall be placed in the file in the following order: all image data segments (images), followed
hts (symbols including symbol text), followed by all text segments¢(decuments or text). Additional kinj

FS Annex A), and Reserved Extension Segments (RES) (se€ Subclause 4.2.9). A data segment of g
[ a standard data segment. A data segment of a type defified'in a DES or RES is called an extensio
he order of these major file components is illustrated in Figure 2.

s header,

on about the
A data
ubheader

ns the actual

e to include

no symbols).
by all symbol
ds of data may

in a BIIF file by use of Data Extension Segments (DES) (see Subglause 4.2.8), such as the Transpoitable File

| standard data
h data

BIIF image Symbol Text Data. Reserved
Header Segment(s) | Segment(s) Segment(s) | Extension gxtensmn
Segment(s) egment(s)
Image Image Image Image Image |
Sub- g Sub- g Sub- mage
header header header

Figure 2 -- Structure

4.1.1.3 Extensions

Flexibility to add support for kinds of data and data characteristics not explicitly defined in this standard is provided within the
format. This is accomplished by providing for one or two fields in each header/subheader containing "tagged record
extensions" and by use of DESs and RESs. The tagged records extensions (TRES) in the header/subheaders may contain
additional characteristics about the corresponding data segment, while the extension segments are intended primarily to
provide a vehicle for adding support for new kinds of data. The identifier (tag name) for the tagged records, and extension

segment identifiers, will be coordinated centrally in accordance with this standard to avoid conflicting use.

In some cases,

tagged record and extension formats will be configuration managed to control changes to data formats affecting a broad BIIF

user base.
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All implementations of BIIF should handle the receipt of unknown extension types by at least recognizing they are unknown
extension types and ignoring them. This is accomplished through the octet count mechanism of the extension identifier plus
length field approach for bounding separate content types in the format. The octet length offsets allow an interpret
implementation to skip past unknown extensions and interpret the known meaningful content elements of the BIIF file. This
concept is basic to BIIF interpretation; a reader can always identify octet count offsets and move on to other elements of the
file. A quality implementation will have the provision to alert the user of unknown entities that are skipped over to ensure the
user does not infer from the presentation of the file that all file contents have been fully interpreted and made available for use
by the user.

The BIIF file header and each standard data segment subheader have designated expandable fields to allow for the optional

inclusion of extension data (Tagged Record Extensions). The inclusion of extension data provides the ability to add
data/information about the standard data segment (metadata) that is not contained in the basic fields of the headers and
subheaders. The additional data is contained within one or more BIIF Tagged Record Extensions that are placed in the
appropriate field (user defined data field or extended data field) of the standard data segment subheader for which the
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4.1.1.4 Transp

The Transport
System (PIKS
hierarchical st

tire BIIF file in general, they are placed in the appropriate file header extension fields.

of Tagged Record Extensions:

ata to allow correlation of information among multiple images and annotations within @-BIIF file.
ata about the equipment settings used to obtain the digital image, xray, etc.
ata to allow geopositioning of items in the imagery or measurement of distances oflitems in the imag

prtable file structure (TFS)

object data and other image related data. The TFS is a simple métafile that allows for both relational
Lictures of image-related data to be stored in BIIF. Each TFS contains one or more Transports. The T

allow for the grjouping of image-related data for a specific reason. For example, the Transport could contain all the r

information ab
patient. In the
features on thq
objectdata. T
related togethe
and several PI
within a Profile
and its content
describe comp
Transport and
given in Annex

but a medical patient to include imagery, PIKS objects for'the’imagery, and a complete medical histo
case of remote sensing, the Transport could contain area‘of interests, specific locations, and explang
image. Each Transport contains one or more Profiles,which contain PIKS object data or other imag
-S object data either contains data for the object or provides an unambiguous reference to the data.

r when they occur at the same level in the metafile: For example, when a Transport contains an ima|
S object Profiles, it is implied that the PIKS objects are related to the image. A Profile can also be 1
to represent complex hierarchical structures:*Each TFS, Transport, and Profile contains metadata a
5, security about the data, and an index inte the next levels for quick access. Although the TFS can

ex data structures about the image, RIKS data objects relating to an image can be simply expressed
pne Profile. The Transportable File*Structure is completely described in Annex A. Example uses of 7|
E.

4115 Com

lexity Levels

The BIIF uses the concept of complexity levels to allow definitions of a set of nested features and constraints to exig
user domain se¢rved by a specific.profile of BIIF. It allows a user application to quickly identify the degree of comple
number and cqmbinations of BIF features used in any specific BIIF file within this given profile. For Example, the B
Profile in Annei C allows-afile marked at complexity level 01 to have one image segment and no symbol segments|
segments, or data extension segments. A Model Profile file marked at complexity level 02 may have up to 20 imag
100 symbol sepments\10 text segments and 20 data extension segments.

ata about people, buildings, places, landmarks, equipment or other objects that may appear in the inpjage.

ery.

ble File Structure (TFS) Data Extension Element allows for the transpeort of the Programmer’s Imaging Kernel

and
ransports
bquired

y of the
itions of
b-related
Profiles are
pe Profile
ested
bout itself
pe used to
using one
FS are

t within a

kity of the

IIF Model
text

b segments,

4.1.2

Interoperability/exchange

Within a BIIF Profile, the term interoperability is used to express the ability of two or more imagery users within the same
community of interest operating in a heterogeneous computing environment, to accurately create and/or recognize BIIF file
structure as prescribed in this standard, and meaningfully exchange the information contained in it. This standard also
promotes a higher degree of interoperability among two or more diverse communities of interest through the selection of a
common set of functionality captured in specific profiles and implementation agreements.
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4.1.3 Fields

4.1.3.1 Valid data

All header and subheader fields contained in the BIIF file shall contain valid data (that is, data in accordance with the
restrictions specified for the contents of the field in this document or as constrained by an applicable profile definition;

Annex C) or the specified default value. In this standard the word ‘profile’ shall refer to a registered BIIF profile that describes
the field entries for each subclause of BIIF.

4.1.3.2 Date and time expressions

The represgntation of date and ume shall be of the Torm CCY Y MMDDhNmmSS i accordance with the provisiong of 1ISO
8601:1988(E) for expressing combined date and time of day representations with the century designator. Aldates and times
shall be exgressed in Coordinated Universal Time (UTC).

The associdted meaning of the CCYYMMDDhhmmss representation is:

O [CE] represents the digits used in the thousands and hundreds components of the timéelément “year].
The range of ‘CC’ is ‘00’ through ‘99'.

O [YY] represents the digits used in the tens and units components of the time element"year". The
range of 'YY'is '00' through '99'".

O [MM] represents the digits used in the time element "month". The range of MM is '01' through '12'.

O [DIb] represents the digits used in the time element "day". The range of/BDR"is '01' through '31'.

O [hRH] represents the digits used in the time element "hour". The range of+*hh' is '00' through '23'.

O [mm] represents the digits used in the time element "minute”. The range of 'mm’'is '00' through '59'.

O [s9] represents the digits used in the time element "second". Thé hange of 'ss' is '00' through '59'.

4.1.3.3 Representation of textual information in fields

BIIF uses two different categories (BCS, UCS) of textual data character representations. Each category has a s¢t of
constraints for use within header and subheader fields. UTE 8is used in selected header fields. BCS (BCS-A afd BCS-N) and
UCS (UTF 8) character representation are allowed in header and sub-header fields. BCS and UCS character cofes are
allowed for pise in the data fields of text segments (see 4:1.3.3.1t0 4.1.3.3.5).

4.1.3.3.1 Bdsic character set

The Basic Gharacter Set (BCS) is used when populating header and subheader fields of BIIF. These fields are grimarily meant
for internal ise by computer systems and-represent nothing more than an alphabetic code. Therefore the allowaple characters
are restricted to a relatively small set that can be represented in 8-bit per character codes. This character set is $elected from

ISO/IEC 646. In addition to headerfields, BCS characters can also be used for text data segments. Valid BCS character codes
range from RO through FF and-line/feed (0A), form feed (0B), and carriage return (0C).

4.1.3.3.2 Bgsic charaeter. set-numeric (BCS-N)

The range df allawable characters for BCS-N consists of the numbers '0' through '9' from the BMP block named 'BASIC LATIN',
codes 30 thfatgh 39; plus sign, code 2B; minus sign, code 2D; decimal point, code 2E; and slash (/) , code 2F.

4.1.3.3.3 Basic character set-alphanumeric (BCS-A)

The range of allowable characters for BCS-A consists of the following: Space through Tilde, codes 20 through 7E (BMP block
'BASIC LATIN').

4.1.3.3.4 Universal multiple-octet coded character set (UCS)

The UCS is used for expressing text in many languages of the world as defined by ISO/IEC 10646. The specific character set
selected from UCS shall be identified by profile. The profile shall identify the adopted form, the adopted implementation level
and the adopted subset (list of collections and/or characters) in accordance with the structures defined in ISO/IEC 10646.
When a profile defined UCS is used in a BIIF file, the coding shall contain an explicit declaration of identification of features

11
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(escape sequence) as specified in ISO/IEC 10646. When no declaration escape sequence is included, the default shall be that
defined for BCS above. UCS-2 and UCS-4 are respectively, the two and four octet forms.

4.1.3.3.5 UCS Transformation Format 8 (UTF-8)

UTF-8 is the UCS Transformation Format 8 defined in ISO/IEC 10646-1, Amendment 2 that allows the use of multi-national
character sets in BIIF. Itis an alternative coded representation for all of the characters of the UCS. UCS characters from the
BASIC Latin collection are represented in UTF-8 with single octet values ranging from 20 to 7E. Octet values 00 to 7F do not
otherwise occur in the UTF-8 coded representation of any character. Therefore, the BASIC Latin collection is unchanged under
a UTF-8 transformation. In UTF-8 each character has a coded representation that comprises a sequence of octets of length 1,
2,3,4,5, or 6 octets. For all sequences of one octet, the most significant bit shall be a ZERO bit. All octets other than the first
in a sequence are continuing octets. The number of ONE bits in the most significant positions of the first octet of the sequence
determines how many continuing octets represent the international character. Selected header and subheader fields allow
UTF-8 coded dharacters. Field lengths are fixed octet counts regardless of character encoding.

4.1.4  Logi¢al structure of pixel storage

An image band
index may be ¢
image array to
depicted in Fig

is stored in row, column order, such that the column index is changing faster than the'row index. T
hanging either faster than the column index or slower than the row index. The orientation of the pixg
up, down, left and right is defined by the metadata associated with the image. Theimage array strug
Lre 3. The origin of the image array |, pixel 1(0,0), is at the upper left corner, @and pixel I[(R-1,C-1) is a|

e band

Is in the
ture is

[ the lower

ithin the ™ row, the pixels shall appear beginning on the left with I(r,0) andproceeding from left to ri
so on, ending with I(r,C-1).

right corner. W
I(r,1), I(r,2) and

pht with

4.1.4.1 Pixel doordinates

The black squ3
for each band

re in Figure 3 is a single pixel located by (r,c) where r = row number, and ¢ = column number. Each
n an image can be uniquely identified by its (r, ¢) coordinate.

pixel value

(0,C-1)
> ¢ COLUMN

(0,0)
[

]
(R-1,C-1)

Figure 3 -- Image Array Structure

4.1.4.2 PIKS pixel coordinates

The Image Array pixel coordinate indexing (row, column) demonstrated in Figure 3 is typical for image scanning systems
(e.g., line, sample), but is reversed from that used by PIKS. In PIKS, the first index is across columns. Implementers must
take this into consideration when passing pixel coordinates through the PIKS Application Programming Interface (API). The
pixel storage order is the same, only the coordinate indexing convention is reversed.

12
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4.1.5 Common coordinate system

The BIIF Common Coordinate System (CCS) is the two dimensional coordinate space which shall be common for determining
the placement and orientation of displayable data types (e.g. images, symbols, extension data, etc.) within a specific BIIF file
and among correlated BIIF files which comprise an integrated product.

4.1.5.1 Common coordinate system structure

The Common Coordinate System structure can be conceived of as a virtual two dimensional drawing space with a coordinate
system similar in structure to the lower right quadrant of the Cartesian coordinate system. The CCS has two perpendicular
coordinate axes, the horizontal column axis and the vertical row axis as depicted in Figure 4. The positive directions of the
axes are based on the predominate scan (column) and line (row) directions used by the digital imagery community. The
intersection of the axes is designated as the origin point with the coardinates (0 Q) Given the orientation of the axes in

Figure 4, thé positive direction for the column axis is from (0,0) and to the right; the positive direction for the row|axis is from
(0,0) downward. The quadrant represented by the positive column and positive row axes is the only coordinate"qpace for which
BIIF displaypble data types may be located.

0,0
K1 . » CCS COLUMNS
| .
A
B
Z CCS-Boundary as
2 " indicated by
_________________ Complexity Level
v
CCS ROWS
1. Common CoordinateSystem Origin (0,0)
2. Image
A. Inset Image
B. Inset Graphic (Box & Arrow)

Figure 4 -- Common coordinate system

4.1.5.2 Rgw and column:coordinates

Images and|symbols have designated points of references. For an image it is the first pixel (0,0). For a CGM symbol, it is the
CGM virtual display~coordinates (VDC) origin point. Symbols and images shall be placed in the CCS according tp the CCS row
and column|coordinates placed in subheader location fields (e.g., ILOC, SLOC). The location coordinates of a specific image
or symbol rgpresent row and column offsets from either the CCS origin point when ‘unattached’, or the location ppint in the
CCS of the data to which it is attached. Other means used to locate displayable data shall be directly correlated to row and
column coordinates (e.g., displayable tagged record extension data might have geolocation data correlated with row and
column indices). Note: When passing coordinate pairs to a PIKS API, the order of the coordinates need to be reversed by the
application.

When location coordinates are relative to the CCS origin, they shall always have a positive value. When location coordinates
are relative to the location coordinates of an item to which they are attached, both positive and negative offset values are
possible. In all cases, the location coordinates selected for any data item shall ensure that none of the displayable item
extends outside of the quadrant defined by the axes of the CCS.

13
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4.1.5.3 CCS Boundaries

The upper and left boundaries of the CCS are explicitly constrained in the specification. The lower and right boundaries
constraints are defined as one of the key attributes of the complexity level definition in a profile. Image and symbol segments
shall be displayable and located such that no displayable portion of any image or subimage in a BIIF file extends beyond the
CCS boundaries applicable to the file according to the selected complexity level.

4.1.6 Display and attachment levels

Each image product shall be comprised of one or more data segments. The relative visibility of the various items in BIIF is
recorded by use of the display level (the "DLVL" field in the standard data segment subheaders, specifically IDLVL for image,

SDLVL for symbol). Groups of related items may be formed by use of the attachment level (the "ALVL" field in the standard
data segment subheaders. annr*ifir*nll\ll 1ALV for imngn SALVL for Qymhnl)

4.1.6.1 Displpy levels

The order in which images and symbols are "stacked" shall be determined by their display level, not by\their relativg position
within a BIIF file. Every image and symbol component in a BIIF file shall have a unique display level!_This requirenjent allows
"stacking" to b¢ independent of data sequence or processing order.

Figure 5 illustrates a sample "output presentation” from a BIIF file that illustrates the effects ‘of display level assignment. The
display level off each segment shown on Figure 5 is indicated in the list of segments, where the list is in the order that the
segments werg placed in BIIF containing them. In the case shown, the segment withdisplay level one is not an imgge but
rather an opague CGM rectangle (symbol data, not image data). Because the CGNrectangle is larger than the imgge (which,
in this case, sgrves as the first overlay because its display level is two), it provides a border to the image. Following increasing
DL value, the horder is overlaid by the image being examined which, in turn, is ©verlaid by arrow one, which is in tufn overlaid
by the image inset, which is overlaid by the annotation, which is overlaid by4he arrow annotation, etc. The AL valugs in Figure
4 refer to "Attagthment Levels".

14
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(0,0)
(~) (D) ANNOTATION 2 (6,'(:7-1'). + Columns
® |
H 1
TEXT SYMBOL 1 i
TEXT SYMBOL 2 | !
I
© )/@ |
I
/ ;
I
i
E oA !
INSTRUCTIONS ~ANNOTATION 1 :
(R-1.0) (R-1C-1)
(389,511
v Common Coordinate System 1
J Complexity Level Boundar :
| .
! !
'+ Rows :
Y ;
Location Offsets
DL AL Row Coldmn
A. Border (Opaque Box) 001 000 00000”,'6600
B. Exploited Image 002 001 00025, 00025
C. Annotation 1 999 000 00375 00156
D. Annotation 2 998 000 (00030 00156
E. Instructions 997 000 \ 00375 00008|
F. Text Symbol 1 003 002, 00080 00100
G. Arrow 1 004 003 00010 00065
H. Image Inset 005, 002 00080 00409
I. Text Symbol 2 006 005 00025 00032
J. Arrow 2 007 006 00065 00070
K. Arrow 3 008 005 00070 00050
Figure 5 -- Display level\and attachment level relationships
4.1.6.2 Atjachment levels

The attachnpent level (AL) provides a way to associate items (images, symbols) so they may be treated together
operations guch as moving, rotating, or displaying. The attachment level of an item shall be equal to the display
item to which it is "attached." ltems:can only be attached to existing items at a lower display level. This value is g
"ALVL" field| (specifically IALVL forlimages, SALVL for symbols) of the item's subheader. The segment with the I¢
level (display level 001 in thelexample in Figure 5), must have an attachment level of zero. An attachment level
be interprete¢d as "unattached.” Any other item may also have AL 000, that is, be unattached.

Figure 6 shows the attachment relationships of overlay items in Figure 5. When an overlay or base is edited (mo

or certain
evel of the
tored in the
west display
pf zero shall

ved, deleted,

rotated), all pverlays-attached to it, directly or indirectly, shall be affected by the same operation. For example, in
the inset be|ng examined (DL 005, AL 002) was moved one centimeter to the left, the arrows (DL 008, AL 005, a
006) and sy bol (DL 006 AL 005) assocrated wrth the examined |nset (DL 005, AL 002) would also be moved o
to the left. i b F .

Figure 6, if
d DL 007, AL
e centimeter
005) were

deleted, so would arrow 2 (DL 007 AL 006) However if the i |mage |nset (DL 005 AL 002) were deleted arrow (DL 004, AL

003) would not be deleted.
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Item Name (DL,AL) Display Level

Annotation 1 (999,000) 999
Annotation 2 (998,000) 998
Instructions  (997,000) 997
Arrow 3 (008,005) 008
Arrow 2 (007,006) 007

Text Symbol 2 (006, 005) 006

Image Inset (005, 002) 005
Arrow (004, 003) 004

Text Symbol 1 (003, 002) 003

Exploited Image (002, 001) 002
Border (001, 000) 001

Unattached = Attachnl1ent Level 000 000

4.2 Formiat

Figure 6 -- Display and attachment levels

The format of the BIIF file consists of a header, followed by data type segments with their associated subheaders. The header
specifies profilg and structural information that allows proper interpretation of the rest of the header and subheaders
headers and stibheaders have their character data specified in the<dexical constraints of BCS-A, BCS-N or UTF-8.

text segments nay be specified in other lexical levels of ISO 10646 as discussed in Subclause 4.1.3. The header i
structure to support easy location and interpretation of the data. “*This is especially important for security-related infg
since this insulles that security data is immediately accessible. Additionally, a fixed file structure allows an additiond

data integrity checking since octet counts are known in.advance.

Each image, symbol, text, and extension data type.included in BIIF shall be preceded by a "subheader" correspond
data item. Thi$ comprises a data segment. This.subheader shall contain information pertaining to that particular dg
data type only | If no segments of a given type‘are included in BIIF, a subheader for that data type shall not be inclu
A BIIF file may|contain multiple segments ¢6f each data type (image, symbol, text, and extensions). All segments of

data type shall|precede the segments of the next data type.

All data items jJand the associated Subheader of a single type shall precede the first subheader for the next data typ

values are to be read as a continuous stream as defined in the tables below.

4.2.1  Datalrecording formats.

The method of|cafverting data into an octet string shall adhere to the following:

. All

Data in the
fixed in

rmation

| level of

ng to that
ta item and
Hed in BIIF.
a specific

b, Field

1) octet oriented data (BCS character string) shall be recorded with no change

2) the ordering sequence for bit oriented data (integers, reals) shall be recorded in the order where the left-most eight bits of
remaining data are always output first. See Figure 7 where octet 0 is the most-significant (leftmost) octet within a multi-octet

data structure.
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Higher Word Bit Number
Sequence .
Sequence
31 24 23 16 15 8 7 0
12 12 13 14 15
8 8 9 10 11
4 4 5 6 7
’ J 0 1 2 3
Lower
Sequence

Figure 7 -- Octet sequence order

4.2.2  Encoding

The tables ip the following subclauses specify the encoding structure of a BIIF file. BIIF specifies a single encod|ng consisting
of both fixed and variable field sizes and a fixed field ordering. Compound elements (headers, subheaders, etc.)|are
constructed|by packing primitive elements (fields, attributes) in,a'fixed order including or excluding certain conditjon dictates.
The tables Ielow provide the syntax/format for each of the primitive elements. A separate table is provided for each compound

element. The following notation is used in the tabular entries of the five column tables which follow:
Column |I. | Field name: A short name used for reférences in the text descriptions.
Column II.| Description: A short description of thesmeaning of the field, followed by a more detailed

explanation as required.

Column I} Type A selection from the following codes:
R: Required element; structure (syntax) and meaning of this element shall be
implemented precisely as specified in this standard. It must be present.
C: Conditional element; this element is omitted based on the value of its “dependent element”. For

exampleynif NUMI (number of images) = 0, then no image components (image
subh@&ader, image data) are present in the file. A conditional field may or may not be
préesent depending on the value of one or more preceding required fields.

PVV: Rrofile Variant-Value: A restriction on value range for this element is permitted in a pfofile.
For example, a profile might be developed that supported only one image in the file. |n this
case, NUMI (number of images) would be constrained to the value one for all BIIF filds
conforming to this profile. The profile is required to identify constraints on the data vglue
range.

PV/Y: Profile Variant - Unspecified: Both structure (syntax) and meaning are allowed to be defined
by the profile; however, size and order within compound elements must be maintained in
accordance with this standard. The PVU and PVV designation may be applied to either an R
or C field and will be shown, for example, as R/PVV or C/PVU.

Column IV. CE/Size: Character Encoding: A = BCS-A; N =BCS-N, U8=UTF-8. Size: Equals the number of octets
that are reserved for the field. Size is fixed and must be filled with valid data or the specified
default. For those “Required” fields BCS-A “spaces” will be applied as default, for fields labeled
BCS-N “leading zeros (0)” will be applied, for fields labeled U8, “spaces” will be applied (e.g.,
U8/80 - UTF8 encoded with a total length of 80 Octets, default is 80 “spaces”.)

Column V Value Range: Valid information must fall within the ranges identified and may be a range, an enumerated set, or

a single value.

The specification of the fields in the various subheaders found within the BIIF file is provided in a series of tables. For each
field in the subheader, the table includes a mnemonic field identifier, the field's name and description of the valid contents of
the field, the field BCS type and size, and the range of values it may contain, and any constraints on the field's use. The
Tagged Record Extension headers are defined in Table 8. The data that appears in all subheader information fields specified
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in the tables, including numbers, shall be represented using the basic character set with eight bits (one octet) per character. All
field size specifications given for the header and subheader fields specify a number of octets.

4.2.3 Header

Each BIIF file shall begin with a header whose fields contain identification, origination information, security information, and the
number and size of data items of each type contained in BIIF. Figure 8 depicts the header. lItillustrates the types of
information contained in the header and shows the header’s organization as a sequence of groups of related fields. The
expansion of the "Image Group" illustrates how the header's overall length and content may expand or contract depending on
the number of data items of each type included in BIIF.

Data Reserved
BIIF General Image Symbol Text Extension | Extension | Extenel
; Description Description ipti Segments | Seaments § (fy
Information Description Description |Pescription
Group Group Group Group Group Group
Number Length of Length of Length of Length of
of 'I:'rSt First INth Nth
Images mage Image ' mage Image
9 Subheader 9 Subheader 9

Figure 8 -- Header structure
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Table 1 -- Header
FIELD DESCRIPTION TYPE CE/SIZE VALUE RANGE
FHDR Profile Name R/IPVV Al4 Only approved and
. ) ) I registered profile short
A character string uniquely identified in names.
the profile.

FVER Version A character string uniquely R/PVV A/5 Only approved and
denoting the version. registered versions.

CLEVEL Profile Complexity level R/IPVV A2 Only approved and

. ) . ) registered profile
A character string defined in the profile complexity levels or
for BIIF complexity level (such as 00 00 for non-hierarchical
through 99). profiles.

STYPE Standard Type R Ald “BFO1”

Identifies the file as being formatted
according to the BIIF standard.

OSTAID Originator System ID R/PVU A/10 As specified in profile.
This field shall contain an identification
indicator of the originating system.

FDT File Date & Time R N/14 €CYYMMDDhhmmss
This field shall contain the date and time
of the BIIF file origination. The time shall
be specified in UTC (Z). A software
implementation may display the time in
any desired format; however, data
recorded in a BIIF file shall be recorded
in UTC.

FTITLE File Title R/PVY us/80 As specified in profile.
This field shall contain the title of the BIIF
file. Any UTF-8 string is allowed.

FSEC File Security Profile Specific Parameters R/PVU us/167 As specified in profile.
This field shall contain profile specific
information for the image product security
as defined in the profile.

FSCOP File Copy Number R/PVV N/5 00000 default, or
This field shall contain the\xcopy number actual number.
of the file.

FSCPYS File Number of Copies. R/PVV N/5 00000 default or
This field shall contain the total number of actual count.
copies of the file.

ENCRYP Encryption R/PVU A/l 0 = not encrypted,
Encryption codes and meaning as other codes as
defined’by profile. specified by profile.

oID Originator's ID or other file information. R/PVU u8/45 As specified in profile.
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FIELD

DESCRIPTION

TYPE

CE/SIZE

VALUE RANGE

FL

File Length

This field shall contain the length in
octets of the entire BIIF file including all
headers, subheaders, and data.

R/PVV

N/12

"000000000388"-
"999999999999"

HL

Header Length
This field shall contain a valid length in
octets of the BIIF header.

N/6

"000388"-
"999999"

NUMI

Number of Images
This field shall contain the number of
:n'r_\nrntn imagne mncluded in the BUE file

R/PVV

N/3

"000"-
"999"

This field shall be zero if and only if no
images are included in the BIIF file.

LISHOO1

Length of 1St Image Subheader

If the field NUMI contains a value of one
or more, this field shall contain a valid
length in octets for the subheader of the
first image in the BIIF file. This field is
conditional and shall be omitted if NUMI
field contains zero.

N/6

"000439'"-
"999999"

LIOO1

Length of 1St Image

This field shall contain a valid length in
octets of the first image. This field is
conditional and shall be omitted if NUMI
field contains zero.

N/10

"0000000001"-
"9999999999"

Length of n™ Image Subheader

This field shall contain a valid length in
octets for the n™ image subheader, where
n is the number of the image counting
from the first image in order of the
images' appearance in the BIIF file. This
field shall occur as many times as
specified in the NUMI field. This/field is
conditional and shall be omitted-if NUMI
field contains a value less than n.
Possible values of n are 002 to 999.

N/6

"000439"-
"999999"
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FIELD

DESCRIPTION

TYPE

CE/SIZE

VALUE RANGE

Lin

Length of n"™ Image

This field shall contain a valid length in
octets of the n™ image, where n is the
image number of the image counting
from the first image in order of the
images' appearance in the BIIF file. If the
image is compressed, the length after
compression shall be used. This field
shall occur as many times as specified in
the NUMI field. This field is conditional
and shall be omitted if NUMI field

C

N/10

"0000000001"-
"9999999999"

ToM@aims a vatue 1855 thenm . Possibie
values of n are 002 to 999.

NUMS

Number of Symbols

This field shall contain the number of
separate symbols included in the BIIF
file. This field shall be zero if and only if
no symbols are included in the BIIF file.

R/PVV

N/3

“000"-"999!

LSSHO001

Length of 1St Symbol Subheader

If the field NUMS contains a value of one
or more, this field shall contain a valid
length in octets for the subheader of the
first symbol in the BIIF file. This field is
conditional and shall be omitted if NUMS
field contains zero.

N/4

"0258"-"9999"

LS001

Length of 1St Symbol

This field shall contain a valid length in
octets for the first symbol. This field is
conditional and shall be omitted if NUMS
field contains zero.

N/6

"000001"-
"999999"

Length of n" Symbol Subheader

This field shall contain a valid length in
octets for the n™ symbol subheader,
where n is the number of the-symbols
counting from the first symbol in the order
of the symbol’s appearance in the BIIF
file. This field shaltaccur as many times
as specified in_the NUMS field. This field
is conditional‘and shall be omitted if
NUMS contains zero. Possible values of
n are 00210 999.

N/4

"0258"-"9999"
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FIELD

DESCRIPTION

TYPE

CE/SIZE

VALUE RANGE

LSn

Length of n™ Symbol

This field shall contain a valid length in
octets of the n™ symbol, where n is the
symbol number of the symbol, counting
from the first symbol in the order of the
symbol’s appearance in the BIIF file.
This field shall occur as many times as
specified in the NUMS field. This field is
conditional and shall be omitted if NUMS
field contains a value less then n.
Possible values of n are 002 to 999.

C

N/6

"000001"-
"999999"

NUMX

Reserved for Future Segment Types

N/3

"000”

NUMT

Number of Text Segments

This field shall contain the number of
separate text segments included in the
BIIF file. The value is valid only if it is
within the specified range. This field shall
be zero if and only if no text items are
included in the BIIF file.

R/PVV

N/3

"000"-"999"

LTSHOO1

Length of 1St Text Subheader

If the field NUMT contains a value of one
or more, this field shall contain a valid
length in octets for the subheader of the
first text item in the BIIF file. This field is
conditional and shall be omitted if NUMT
field contains zero.

N/4

"0282"-"9999"

LTOO1

Length of 1St Text Item

This field shall contain a valid length in
octets for the first text item. This field is
conditional and shall be omitted if NUMT
field contains zero.

N/5

"00001"-"99999"

Length of n™ Text Subheader

This field shall contain a validength in
octets for the n" text segment'subheader,
where n is the number of the text
segments, counting from the first text
segment in the ordér of the text
segment's appearance in the BIIF file.
This field shallteccur as many times as
specified in'the'NUMT field. This field is
conditional’and shall be omitted if NUMT
field contains a value less then n.
Possible values of n are 002 to 999.

N/4

"0282"-"9999"
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FIELD

DESCRIPTION

TYPE

CE/SIZE

VALUE RANGE

LTn

Length of n™ Text item

This field shall contain a valid length in
octets of the n™ text item, where n is the
number of the text segment, counting
from the first text segment in the order of
the text segment’s appearance in the BIIF
file. This field shall occur as many times
as specified in the NUMT field. This field
is conditional and shall be omitted if
NUMT field contains less than n.
Possible values of n are 002 to 999.

C

N/5

"00001"-"99999"

NUMDES

Number of Data Extension Segments
This field shall contain the number of
separate data extension segments
included in the BIIF file. This field shall
be zero if and only if no data extension
segments are included in the BIIF file.

R/IPVV

N/3

"000"-"999"

LDSHO001

Length of 1St Data Extension Segment
Subheader

If the field NUMDES contains a value of
one or more, this field shall contain a
valid length in octets for the subheader of
the first data extension segment in the
BIIF file. This field is conditional and
shall be omitted if the NUMDES field
contains zero.

N/4

"0200"-"9999"

LD0O01

Length of 1St Data Extension Segment
Data Field

This field shall contain a valid length in
octets for the data field of the first data
extension segment. This field is
conditional and shall be omitted if the
NUMDES field contains zero.

N/9

"000000001"-
"999999999"

Length of n" Data Extension Segment
Subheader

This field shall contain' a valid length in
octets for the n™ extehsion segment
subheader, where n'is the number of the
data extensioh segment counting from
the first data extension segment in order
of the data extension segment’s
appearance in the BIIF file. This field
shall:occur as many times as are
specified in the NUMDES field. This field

is conditional and shall be omitted if the
NUMDES field contains-a-value less than

N/4

"0200"-
"9999"

n. Possible values of n are 002 to 999.
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FIELD

DESCRIPTION

TYPE

CE/SIZE

VALUE RANGE

LDn

Length of n™ Data Extension Segment
Data Field

This field shall contain a valid length in
octets of the data field of the n™ data
extension segment, where n is the
number of the data extension segment
counting from the first data extension
segment in order of the data extension
segment’s appearance in the BIIF file.
This field shall occur as many times as
are specified in the NUMDES field. This

C

N/9

"000000001"-
"999999999"

frefois conditionmatand shait e omitted if
the NUMDES field contains a value less
than n. Possible values for n are 002 to
999.

NUMRES

Number of Reserved Extension
Segments

This field shall contain the number of
separate reserved extension segments
included in the BIIF file. This field shall
be zero if and only if no reserved
extension segments are included in the
BIIF file.

R/IPVV

N/3

"000"-7999"

LRESHO001

Length of 1St Reserved Extension
Segment Subheader

If the field NUMRES contains a value of
one or more, this field shall contain a
valid length in octets for the subheader
of the first reserved extension segment
in the BIIF file. This field is conditional
and shall be omitted if the NUMRES field
contains zero.

N/4

"0200"-"9999"

LREOO1

Length of 1St Reserved Extension
Segment Data Field

This field shall contain a valid length in
octets for the data field of thecfirst
reserved extension segment.* This field
is conditional and shall be-emitted if the
NUMRES field contaihs zero.

N/7

"0000001"-
"9999999"
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FIELD

DESCRIPTION

TYPE

CE/SIZE

VALUE RANGE

LRESHnN

Length of n" Reserved Extension Segment
Subheader

This field shall contain a valid length in octets for
the n" reserved segment subheader, where n is
the number of the reserved extension segment
counting from the first reserved extension
segment in order of the reserved extension
segment’s appearance in the BIIF file. This field
shall occur as many times as are specified in the
NUMRES field. This field is conditional and shall
be omitted if the NUMRES field contains a value

C

N/4

"0200"-"9999"

eSS tham . Possinie values for mare 002 10
999.

LREN

Length of n™ Reserved Extension Segment Data
Field

This field shall contain a valid length in octets of
the data field of the n" reserved extension
segment, where n is the number of the reserved
extension segment counting from the first
reserved extension segment in order of the
reserved extension segment’s appearance in the
BIIF file. This field shall occur as many times as
are specified in the NUMRES field. This field is
conditional and shall be omitted if the NUMRES
field contains a value less than n. Possible
values for n are 002 to 999.

N/7

1006000
"999999

-

UDHDL

User Defined Header Data Length

This field shall contain the length in octets of the
entire UDHD field plus three (3) octets. The
length is three (3) plus the sum of the lengths of
all the Tagged Record Extensions (TRES)
appearing in the UDHD field, since they are ‘not
separated from one another. A value ofizero
shall mean that no Tagged Record Extensions
are included in the UDHD field. If a-Tagged
Record Extension is too long to.fif in the UDHD
field, it may be put in a Data Extension Segment
(DES). See Section 4.2.8-00;Tagged Record
Extensions.

R/PVV

N/5

00000
or

“00003
“99999

UDHOFL

User Defined Headér Overflow

If present, this fieldsshall contain “000” if the
Tagged Record Extensions in UDHD do not
overflow intg a-BES, or shall contain the
sequencetnumber of the DES into which they do
overflow~This field shall be omitted if the field
UDHDBL contains zero.

N/3

“000-99
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FIELD DESCRIPTION TYPE CE/SIZE VALUE RANGE
UDHD User Defined Header Data C/PVU TREs, TREs as allowed by
If present, this field shall contain Tagged Length Profile
Record Extensions (TRES) as allowed by specified by
the profile. The length of this field shall UDHDL
be the length specified by the UDHDL minus 3

field minus three (3) octets. The TREs
shall appear one after the other with no
intervening octets. This field shall be
omitted if the field UDHDL contains zero.

XHDL Extended Header Data Length R/PVV N/5 “00000" or

© ISO/IEC

o TICTU ST TAIl CuUTIianmm tuic TerrytrmirT JUVUUO TIITIIT
octets of the entire XHD field plus three
(3). The length is three (3) plus the sum
of the lengths of all the Tagged Record
Extensions appearing in the XHD field,
since they are not separated from one
another. A value of zero shall mean that
no TREs are included in the XHD field. If
a TRE is too long to fit in the XHD field, it
may be put in a Data Extension Segment
(DES).

XHDLOFL Extended Header Data Overflow C N/3 “000-999”
If present, this field shall contain “000” if
the Tagged Record Extensions in XHD do
not overflow into a DES, or shall contain
the sequence number of the DES into
which they overflow. The XHDLOFL field
shall be omitted if the XHDL field contains
a value of zero.

XHD Extended Header Data CIPVU TREs, TRESs as allowed by
If present, this field shall contain Tagged Length Profile
Record Extensions as allowed by the specified by
profile. The length of this field shall be XHDL minus
the length specified by the field XHDL three (3)

minus three octets. Tagged record
extensions shall appear one after the
other with no intervening octets: ;"This
field shall be omitted if the field XHDL
contains zero.

4.2.4 Imade segment

4.2.4.1 Imagp subheader

In a BIIF file, the information describing an image segment is represented in a series of adjacent fields grouped intg
subheader follpwed by the image data. The field containing the image data is called the image data field. The imag
shall follow im edlately the last fleld of the correspondlng image subheader W|th no mtervenlng spemal characterst

the image
e data field
0 designate

the beginning &

ast octet of

data of the last field in the BIIF f|Ie header The |mage subheader of successive |mages shaII foIIow |mmed|ately the last octet
of the image data field of the preceding image. Valid pixel data types, and their minimum levels of precision, are given in
Table 2. The maximum level of precision is 96 bits as determined by the maximum value of the NBPP (Number of Bits Per
Pixel Per Band) field in the image subheader. The NBPP field has a value in the range 0-96 bits unless constrained by profile.
The table indicates the correspondence between BIIF pixel data types, PIKS pixel data types, and 12087-1 data types.
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Table 2 -- Image pixel data type codes and descriptions
PVTYPE! | DESCRIPTION Related 12087-1 Data
PIKS Codes Types
B 1 bit Boolean values - On or off BD BC
INT 2 bit or greater unsigned integer ND NC
Sl 2 bit or greater signed integer SD SC
R Real arithmetic, 32-bit floating point representation RD RC
C Complex arithmetic, values shall be represented with real CD CcC
and imaginary parts; each in 32-bit floating point
representation and appearing in adjacent blocks, first real,
then imaginary

‘The 32 bit representation of real and complex numbers in the table is in accordance with IEEE 754 Standarg felogtingr

Point Arithmetic.

Alternate representation for real and complex numbers can be identifiegh ttiveurgistration
nclusion in profiles.

rocess for

4242 Lo

The BIIF pr:
the image d
Additional fl
the TFS, An

4.2.4.2.1 Gray scale look up tables (LUT)

The gray sc
Multiple LU

one octet entry for each integer (the entry’s index) in the range 0 to NELUT-1. The octets of the LUT shall apped

one after th
second to in
determined
in a way sp4
ensure that

4.2.4.2.2 Cq

Colour look
be translate
the IREP fig
composed ¢
for each pix
entries shal
determined
blue shall d
of the 256 p
three LUTs
those bandg

ok-up tables (LUTS)

vides a basic mechanism for associating simple look up tables in the image subheader for use in ¢
ata. The number of LUTS required depends on the Image Representation (IRER)Walue and the nu
exibility in defining and using look-up tables can be obtained through the us€ of PIKS object classe]
nex A. The following subclauses address common uses of look-up tables:

ple to be used in displaying each pixel of a gray scale image is determined using the image’s LUT, if
'S may be used to translate index values into multiple octetvalues. A LUT for a gray scale image sh

e other without separation. The entries shall occur in the index order, the first entry corresponding to
dex 1, and so on, the last corresponding to index NELUT-1. The display shade for a pixel in the ima
by using the image pixel value as an index into the LUT. The LUT value shall correspond to the disp
bcific to the display device. NELUT shall be equalo or greater than the maximum pixel value in the i
all image pixels are mapped to the display device.

lour look-up tables (LUT)

[ to a 3 or 4 band color systemrepresentation. Colour is represented according to the color system
Id. For example, in the case of the RGB colour system representation, each LUT entry, if present, s
f the output colour compenents red, green, and blue, appearing in the file in that order. There shall i
b| value in a particularband of a BIIF image (the entry’s index of the LUT will range from 0 to A
appear in the file(in increasing index order beginning with index 0. The display colour of an image p
by using the pixel Value as an index into each LUT (red, green, blue). The corresponding values for
btermine the.displayed colour in a manner specific to the display device. The colour component valu
xel values-associated with the band. Pseudo-colour (e.g., 8 bit per pixel colour images, IREP=RGB
o correlate-each pixel value with a designated true color value. Multi-spectral images may include c
whieh must be displayed independently of other bands.

bnjunction with
mber of bands.
5 as defined in

present.

pll comprise a
rin the file
index 0, the
je shall be

ay gray scale
mage to

up tables consisting of 3 or 4 LUTS (depending on colour system used) allow the pixel values in an image band to

esignated in
all be

e a LUT entry
. The LUT
xel shall be
ed, green,

bs may be any
LUT) contain
blour LUTS in
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FIELD DESCRIPTION TYPE CE/SIZE VALUE RANGE
IM BIIF Image Subheader R Al 2 "IM"
This field shall contain the characters
"IM" to identify the subheader as an
image subheader.
11D Image ID R/PVU A/10 As specified by profile.
This field shall contain an image
identification.
IDATIM Image Date & Time R N/14 CCYYMMDDhhmmss
This field shall contain the date and time
of the image origination.
IINFO Image Information R/PVU usg/97 As specified by profile.
Fhisfretdcontaims mformatiomabout the
main items of interest in the image.

I$CSEC Image Security Profile Specific R/PVU us/167 As specified-byprpfile.
Parameters
This field shall contain profile specific
information for the image segment
security.

ENCRYP Encryption R/PVU A/l 0 = not encrypted.
Encryption codes and meaning as Other codes ap
defined by profile. specified by profjle.

ISORCE Image Source R/PVU u8/42 As specified by prpfile.
This field contains the source of the
image.

NROWS Number of Valid Rows in image R/PVV N/8 "00000001"-
This field contains the total number of "99999999"
rows of valid pixels in the image.

NCOLS Number of Valid Columns in image RIPVV N/8 "00000001"-
This field contains the total number of "99999999"

columns of valid pixels in the image.
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Table 3 -- Image subheader (continued)
FIELD DESCRIPTION TYPE CE/SIZE VALUE RANGE
PVTYPE | Pixel data representation type R/IPVV A/3 As specified in profile
This field shall contain an indicator of the selecting values from
type of computer representation used for Table 2 or additional
the value for each pixel for each band in values as defined
the image. through the registration
process.
IREP Image Representation R/PVV A/8 MONO, RGB,
This field shall contain a valid indicator RGB/LUT, IHS, CMY,
for the general kind of image CMYK, YIQ, YUV,
represented by the data. YCbCr, CIE, 1D, 2D,
ND, MULTI, PIKS
addittenavalues
specified thrgugh the
graphical |tem
registration process.
ICAT Image Category R/PVU Al8 Thectable footrjote? lists
This field shall contain a valid indicator existing categdries
of the specific category (often revealing
the nature of the collector or intended + additional valyes
use). added through|the
graphical item
registration prdcess.
ABPP Actual bits-Per-Pixel Per Band R/IPVV N72 01-96
This field shall contain the number of or as constfained
"valid bits" for the value in each band of by profile.
each pixel without compression.
PPUST Pixel Justification R/IPW A/l LorR
When ABPP is not equal to NBPP, this
field indicates whether the most
significant bits are left justified (L) or
right justified (R).
VIB - Visual imagery, SL - Side lookig radar, Tl - Thermal infrared, FL - Forward loogitR, RD - Radar, EO - Electrofoptical, OP|-
Optical, HR - Hgh resolution radar, HS -yperspectral,” CP - Colour frame photo, BP - Black/white photo, SAfth8tic aperature
radar, SARIQ - SAR radio hajpam, IR - Infrared'MS - Multi-spectral, FP - Ber prints, MRI - Manetic resonance ingafy, XRAY -
x-rgys, CAT - CAT scan, MAP - Inge map, PAT - Colour patch, LEG - gend, DTEM - Elevation model data, MATRyeleral matrix
dafa, LOCG - Locatiogrids
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Table 3 -- Image subheader (continued)
FIELD DESCRIPTION TYPE CE/SIZE VALUE RANGE

ICORDS Image Coordinate Type R/IPVV A/l “space” = None
This field shall contain a valid code Other codes as defined in
indicating the coordinate system for the profile indicate the
image. existence of the conditional

field IGEOLO.

IGEOLO Image Location utilized for representation C/PVU A/60 As defined in profile.
of the coordinates of the image. This field
is omitted if ICORDS = space.

NICOM Number of Image Comments R/PVV N/1 0-9
This field shall contain the valid number of
80 character blocks (ICOMn) that follow to
be used as free text imagn caomments

ICOM1 Image Comment 1 C/PVU us/80
This field, when present, shall contain
free-form BCS-A text. This is the first
comment field.

ICOMnN Image Comment n C/PVU us/80
This field, when present, shall contain
free-form UTF-8 text. Continuation of the
previous comment fields.

1] Image Compression R/IPVV A/2 “NC”"= Uncompregssed
This field contains a valid profile defined “NM” = Uncompressed with
code indicating the form of compression mask table
used in representing the image data. The
character M is reserved for use to indicate Additional codes dgfined in
that image data mask tables have been profile
included in the image data field.

COMRAT | Compression Rate Information C/IP\U Al4 Field is omitted yvhen
This field shall be present and contain a “IC"="NC” or “NM".
code as defined by profile indicating the For C4/M4 the valtie is in
compression rate for the image. If the the form n.nn reprgsenting
value in IC is C4 or M4, this field shall the approximate number of
contain a value given in the form of n.nn bits per pixel fof the
representing the number of bits-per2pixel compressed image.
for the compressed image. Explanation of As defined in profile for
the compression rate for vectof other IC Codgs.
quantization can be found in‘Annex B.

This field should be present when IC is a
value other than NC arnNM.

NBAINDS Number of Bands R/IPVV All “0"=Number of bands
This field shall contain the number of contained in the
bands comprising the image. This field conditional XBANOS field.
and the IREP field are interrelated and “1"-"9” Number of [bands
independent of the IMODE field. “T" Band definitjon is

contained in TF§ DES
associated with thg image
segment in the overflow
fields.
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Table 3 -- Image subheader (continued)

FIELD DESCRIPTION TYPE CE/SIZE VALUE RANGE

XBANDS Number of Multi-Spectral Bands C/IPVV N/5 00010-99999.
When NBANDS contains the value 0, this
field shall contain the number of bands
comprising the multi-spectral images with
greater than 9 bands. Otherwise this field
is not present.

IREPBAND1 1st Band Representation R/IPVV Al2 (Default is Spaces)
When NBANDS contains the value one, All cases listed in
this field shall contain all spaces. This the IREP field are
indicates that the image representation for represented. The
the single band is that contained in the table footnote*
IREP field 1n all other cases _this field autlines the
shall contain a valid indicator of the appropriate values.
interpretation of the first band correlated Additiopal values
with the value of IREP as defined in the are gpecified
profile. through graphical

item registration.

ISUBCAT1 1st Band Significance for Image Category R/PVU Al6 Profild Defined.
The use of this field is profile-defined. Its (Default]is Spaces)

purpose is to provide the significance of
the first band of the image with regard to
the specific category, ICAT, of the overall
image. An example would be the
wavelength of IR imagery.

IFC1] 1st Band Image Filter Condition R/PVY A/l Profild Defined.
Profile defined flag of first band filter. Defadlt is “N”
(Nione).
IMFLT1 1st Band Standard Image Filter Code R/PVU Profilgl Defined.
Profile defined indicator of first band filter. Al3 Default|is spaces.
NLUTS1 1st Band Number of LUTS R/IPVV N/1 “01 - “4”

This field shall contain the number of look*
up tables associated with the 1* band of
the image correlated with IREP.

TIREP IREPBAND1 IREPBAND?2 IREPBAND3 IREPBANDA4 IREPBAND5 -
MONP 2 'SPACES or M N/A N/A N/A N/A
RGBILUT 2 SPACES or LU N/A N/A N/A N/A
RGB R G B N/A N/A
IHS | H S N/A N/A
cMmY c M Y N/A N/A
CMY c M \% K N/A
YIQ Y I Q N/A N/A
YUV \% U Y, N/A N/A
YCbdr Y Cb Cr N/A N/A
CIE X Y z N/A N/A
1D * N/A N/A N/A N/A
2D * * N/A NA N/A
ND * * * * *
MUL" I * * * * *
PIKS]-4 * * * * *

* Defined by Prafile. In the MONO field, 2 spaces is equivalent to M. In the RGB/LUT field 2 spaces is equivalent to JU.
A profile can"Use 2 spaces in IREPBANDN to indicate a band not displayed and then use R, G, and B to identify thd 3 bawdsavhizh
displgyegd-

CIE ig “Cammission Internationale de I'Eclairage”, CIE Publication #15, Colorimetry (1971 and 1986)
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Table 3 -- Image subheader (continued)
FIELD DESCRIPTION TYPE CE/SIZE VALUE RANGE
NELUT1 1st Band Number of LUT Entries C/IPVWV N/5 “00001” - “65536"
This field shall contain the number of entries in
each of the look-up tables for the first band of
data. This field shall be omitted if the value in
NLUTS is zero.
LUTD11 Data of 1% LUT for 1st Band C Derived Each entry in the
This field shall be omitted if the first Band from Value look-up table is
Number of LUTs is zero. Otherwise, this field NELUT1 composed of one
shall contain the data defining the first look-up octet.
table for the first image band. This field supports
only integer band data (PVTYPE=INT).
Multiple LUTs may be used to translate the
index value into multiple octet values.
LUTD1m Data of mth LUT for 1st Band C Derived Each entfy in the
g A . ) from Value look-up fable is
This field shall be omitted if the first Band NELUTT composel of one
Number of LUTs is zero. Otherwise, this field P octet
. - h [
shall contain the data defining the mt look-up
table for the first image band.
NOTE: Tlhe fields IREPBANDnN through LUTDnm repeat the number of times indicated”in the NBANDS field Jor the XBANDS

32

field. Sequence continuation is indicated elsewhere by a series of dots (...).

IREPBAINDN

nth Band Representation

This field shall contain a valid indicator of the
interpretation of the n™ band correlated with the
value of IREP. Possible values for n are 00002
to 99999.

C/PVV

A2

See IREH

BAND1.

ISUBCATN

h
nt Band Sub Category
The use of this field is profile-defined. Its

purpose is to provide the significance«of the nth
band of the image with regard to the\specific
category, ICAT, of the overall image. An
example would be the wavelength of IR
imagery. Possible values fot n are 00002 to
99999.

C/PVU

Al6

Profile O

efined.

IFCh

h . .
nt Band Image Filter.€Condition
Profile defined flag-of n™ band filter. Possible
values for n are 00002 to 99999.

C/PVU

A/l

Profile O
Defaulf]
(No

efined.
is “N”
e).

IMFL|Tn

nth Band Standard Image Filter Code
Profile défined indicator of first band filter.
Possible values for n are 00002 to 99999.

C/PVU

Al3

Profile O
Default is

efined.
spaces.

NLUTISNn

nth Band Number of LUTS
This field shall contain the number of look-up

tables associated with the nth band of the
image correlated with IREP. Possible values for

n are 00002 to 99999

N/1

uon

4
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Table 3 -- Image subheader

(continued)

ISO/IEC 12087-5:1998(E)

FIELD

DESCRIPTION

TYPE

CE/SIZE

VALUE RANGE

NELUTN

h .
nt Band Number of LUT Entries
This field shall contain the number of entries in

each of the look-up tables for the nth band of
data. This field shall be omitted if the value in
NLUTS is zero. Possible values for n are
00002 to 99999.

C

N/5

“00001"-

‘65536

LUTDNn1

This field shall be omitted if the n" Band
Number of LUTS is zero. Otherwise, this field
shall contain the data defining the first look-up
table for the nth image band. This field

C/PVU

Derived
from value
of NELUTn

Binary LUT Values

+ b AT o Adata (D\/T\/D LA
SOPPOUtS oMy N T oarguater (- v r it — 1Nt ).

Possible values for n are 00002 to 99999

Multiple LUTs may be used to translate the
index value into multiple octet values.

LUTDnm

This field shall be omitted if the n™ Band
Number of LUTs is zero. Otherwise, this field
shall contain the data defining the m™" look-up
table for the n™ image band. Each entry in the
look-up table is composed of one octet,
ordered from most significant bit to least
significant bit representing a value from 0 to
255. This field supports only INT band data
(PVTYPE=INT). Possible values for n are
00002 to 99999, m can have values 1-4.

Derived
from vatue
of NELUTn

Binary LU

I Values

I$YNC

Image octet Alignment Code

For uncompressed messages this field
contains an indicator if end of row or column
markers are used.

R/IPVV

A/l

Defaulf]
indicating
codes. Of|
may be
defin

is “0”

no sync
er values
profile
ed.

INNODE

Image Mode

This field shall contain an indicater ef whether
the image bands are stored in.the'file
sequentially or interleaved (by.‘block, row or
pixel).

R/IPVV

A/l

B = Block Irj
P = Pixel In
S=Band S
R =Row In

terleaved,
terleaved,
equential,
erleaved.

NBPR

Number of Blocks Per Row

This field shall contain:the number of image
blocks in a row of‘locks (see 4.2.5.1) in the
horizontal direction. If the image consists of
only a single bloeck, this field shall contain the
value one:

R/IPVV

N/4

“0001"—
or as const
Prof

9999";
rained by
le.

NBPC

Number.of Blocks Per Column

This field shall contain the number of image
blecks'in a column of blocks (see 4.2.5.1) in
the vertical direction. If the image consists of
only a single block, this field shall contain the
value one.

R/IPVV

N/4

“0001"—
or as const
Prof

9999”,
rained by
le.
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Table 3 -- Image subheader (continued)

FIELD DESCRIPTION TYPE CE/SIZE VALUE RANGE

NPPBH Number of Pixels Per Block Horizontal R/PVV N/4 “0001"-“9999”,
This field shall contain the number of pixels or as constrained by
horizontally in each block of the image. It shall Profile.
be the case that NBPR*NPPBV>NCOLS.

NPPBV Number of Pixels Per Block Vertical R/PVV N/4 “0001"-“9999",
This field shall contain the number of pixels or as constrained by
vertically in each block of the image. It shall Profile.
be the case that
NBPC*NPPB>NROWS.

NBPP Number of Bits Per Pixel Per Band R/PVV N/2 “01"-"96",
This field shall contain the number of storage or as constrained by
IUItD UDCUI fUI t:IC VG:UC fUI Cab:l CUTTTPUTICI It Uf a PIUﬁ:C.
pixel vector. The value in this field always shall
be greater than or equal to Actual Bits Per
Pixel (ABPP). For example, if 11-bit pixels are
stored in 16 bits, this field shall contain 16 and
Actual Bits Per Pixel shall contain 11.

IDLVL Display level R N/3 "001"-"99p"
This field shall contain a valid value that
indicates the graphic display level of the image
relative to other associated BIIF segments in a
composite display. The display level of each
BIIF segment (image, or symbol) within the
BIIF file shall be unique. The image, symbol,
or segment in the BIIF file having the minimum
display level shall have attachment level zero
(unattached).

IALVL Attachment Level R N/3 "000"-"998"

This field shall contain a valid value that
indicates the attachment level of the image.
Valid values for this field are 000 and the
display level value of any other image, or
symbol in the BIIF file. The image or symbol
segment in the BIIF file having the minimum
display level shall have attachment level zero.

ILOC] Image Location R N/10 "RRRRRCCCCC"
The image location is specified by specifying where for positjve row
the location of the first pixel<of'the first line of and column vjalues
the image. This field shall-contain the image RRRRR#
location offset from the\ILOC or SLOC value of "00000"-"99p99"
the segment to which_the image is attached or and
from the origin of the CCS when the image is CCCCC#
unattached (IALV[=000). A row or column "00000"-"99999";
value of 0 indicates no offset. Positive row and for negative rqw and
column values indicate offsets down and to the column valpies
right, while* negative row and column values RRRRR¥
indicate offsets up and to the left. “-0001” - “-9p99”

and CCCCC=
“-0001"-“-9999”
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Table 3 -- Image subheader

(continued)
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FIELD

DESCRIPTION

TYPE

CE/SIZE

VALUE RANGE

IMAG

Image Magnification Approximation

This field shall contain the magnification (or
reduction) factor of the image relative to the
original source image. Decimal values are used
to indicate magnification. Either decimal values
or fractions may be used to indicate reduction.
Fractions must be a slash (/) followed by an
integer (with an implied preceding one). For
example: “2.3” and “2.30” both indicate that the
original image has been magnified by a factor of
2.3; while “0.5”, “.5”, “.50", “.500", and “/2" all

R

Ald

.001-9999
/1-/1999
Value shall be a
fraction (a slash
followed by an
integer) or a
decimal value.
Field shall be
filled to the right
with spaces.
The default

valua o “1 0 ”
vetrerte-p .

mdicatathat tha imc\gr\ hac hoan raducad by
mHorcote—tHatr—tHe— g e—as—o H—reot ooy

half.

UDIDL

User Defined Image Data Length

This field shall contain the length in octets of the
entire UDID field plus three (3) octets. The
length is three (3) plus the sum of the lengths of
all the Tagged Record Extensions (TRES)
appearing in the UDID field, since they are not
separated from one another. A value of zero
shall mean that no Tagged Record Extensions
are included in the UDID field. If a Tagged
Record Extension is too long to fit in the UDID
field, it may be put in a Data Extension Segment
(DES). See Section 4.2.8 on Tagged Record
Extensions.

R/IPVV

N/5

“Q0000" or
'Q0003"1"99999"

UDQFL

User Defined Overflow

If present, this field shall contain “000” if the
Tagged Record Extensions in UDID do not
overflow into a DES, or shall contain the
sequence number of the DES into which_ they
overflow. This field shall be omitted if the\field
UDIDL contains zero.

N/3

"000"1"999”

uDID

User Defined Image Tagged Data

If present, this field shall contain Tagged Record
Extensions as allowed by profile. The length of
this field shall be the length specified by the field
UDIDL minus three(3) octets. Tagged record
extensions in this field for an image shall

contain information pertaining specifically to the
image. The-TREs shall appear one after the
other with-ne‘intervening octets. This field shall
be omitted-if the field UDIDL contains zero.

C/PVU

Tagged
Record
Extension -
Length is
specified by
UDIDL
minus three

3)

TREs ag allowed
by profile.
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Table 3 -- Image subheader (concluded)

FIELD DESCRIPTION TYPE CE/SIZE VALUE RANGE
IXSHDL Extended Subheader Data Length R/IPVV N/5 "00000"
This field shall contain the length in octets or
of the entire field IXSHD plus three (3) “00003"-"99999"

octets. The length is three (3) plus the
sum of the length of all Tagged Record
Extensions appearing in the IXSHD field,
since they are not separated from one
another. A value of zero shall mean that
no TREs are included in the IXHD field. If
a TRE is too long to fit in the IXSHDL field,
it shall be put in a Data Extension

Se S-

IXSQFL Extended Subheader Overflow C N/3 “000"-"999%
If present, this field shall contain “000” if
the Tagged Record Extensions in IXSHD
do not overflow into a DES, or shall
contain the sequence number of the DES
into which they do overflow. The IXSOFL
field shall be omitted if the field IXSHDL
contains value of zero.

IXSHD Extended Subheader Data C/PVU Tagged TREs as allowefl by
If present, this field shall contain Tagged Recard profile.
Record Extensions as allowed by the Extensions
profile. The length of this field shall be the length
length specified by the field IXSHDL minus specified by
three octets. Tagged record extensions IXSHDL
shall appear one after the other with no minus
intervening octets. This field shall be three(3)

omitted if the field XHDL contains zero.

4.2.5 Imade data field format

The following glauses address the structure of the image data'within the image data field of the image segment excgpt for the
case when the|IREP field has the value “PIKS”. When IREF"is “PIKS” , the TFS (described in Annex A) will includeja PIKS
OBJECT CLA$S “PIKS_IMAGE" which defines the format’and structure of the image data.

4.2.5.1 BlocKed images

Image blocking extends the image model for BIIF presented above to support the representation of an image in terms of an
orderly set of Subimages (or subarrays) called blocks. A blocked image is analogous to a rectangular tiled floor; redard the
overall floor as|the image and each’individual tile as a block. The performance of an imagery implementation can be potentially
improved by “hlocking” large images; that is, ordering the pixel values in the file as a series of concatenated pixel arfrays (see
Figure 9).

4.2.5.1.1 BlocH size

The number of réws-and columns of pixels in each block must be less than or equal to the number of rows and| columns of
pixels in the oerall image. Each block within an image array shall be the same size.

4.2.5.1.2 Block ordering

For recording purposes the image blocks are ordered sequentially by row (of blocks). In Figure 9, the recording order would be
B0,0; BO,1; B0O,2; B0O,3; B1,0; B1,1; B1,2; B1,3; B2,0; B2,1; B2,2; B2,3. The first pixel of each succeeding block immediately
follows the last pixel of the preceding block. Although the pixel values are placed in the file as a series of arrays (blocks), the
coordinate used to reference any specific pixel remains the same as if the image were not blocked. For example, if each of the
blocks in Figure 9 have NPPBV=NPPH=1024, the second pixel in B(0,1) has the coordinate (0,1025) vice the internal index
(0,1) of the subarray.
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4.2.5.1.3 Block divisibility condition

ISO/IEC 12087-5:1998(E)

If the size of the overall image is not an integer multiple of the number of rows or columns in the image, the image shall be
padded to an appropriate number of rows and columns so the divisibility condition is met by adding rows or columns to the
bottom and right of the image (see Figure 9a and Figure 9b).

—
B(0, 0) B(O, 1) B(0, 2) B(0, 3)
B0 ——BtEH——BtE B9
B(2, 0) B(2, 1) B(2, 2) B(2,3)
Figure 9a -- A blocked image
Original Image Pixels\
- o
B(0, 0) B(O, 1) B(0,2) B(O, 3
B(1, 0) B(L; 1) B(1, 2) B(1, 3
B(2,.0) B(2, 1) B(2, 2) B(2, 3
x
Pad Pixels

4.2.5.2 Image data masking

Figure 9b -- A blocked padded image

BIIF provides an option to include a blocked image mask table and a pad pixel mask table as part of the image data field
immediately following the last octet of the image subheader. The presence of these tables is signaled when the value in the IC
field contains the character “M”".
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4.2.5.2.1 Blocked image masking

In some instances, a blocked image may have a considerable number of empty blocks. This might occur when a rectangular
image is not north aligned, but has been rotated to a north up orientation (see Figure 10). In this case, it is sometimes useful to
not record or transmit empty blocks. However, if empty blocks are not recorded/transmitted, the image loses its logical
structure as an image with n x m blocks. In order to preclude the loss of logical structure and to allow the exclusion of empty
blocks, an image data mask table structure has been defined. The image data mask table is defined in Table 4. The field in
the mask corresponding to a block tells whether or not the block is recorded and identifies the location of the block data if it is
recorded. This allows an application to correctly reconstruct the image. In Figure 10, the recording order would be B0,0; BO,1;
B0,2; B1,0; B1,1; B1,2; B1,3; B2,0; B2,1; B2,2; B2,3; B3,1; B3,2; B3,3. The blocked image mask would identify the locations of
the recorded image blocks. If the image is band sequential (IMODE="S"), multiple block image masks shall be arranged in the
same order as the image bands, with each mask containing NBPR x NBPC records. Block image masks can be used in
conjunction with a pad pixel mask, as described below. A block image mask may also be used to provide random access
within the blocked image data for large images even if all blocks are recorded.

Pad
< -
B(0,0) (0,2) <Q2) B(0,3) Pixels

(1,0) B(1,1) B(1,2\)\ B(1,3)

\ | hmage
‘/

B(2$ B(2,1) B(2,2) 53)\

B3O | @@Z@m
Empty

Blocks

Figure 10 -- A blacked padded image with empty blocks

4.2.5.2.2 Pad pixel masking

In addition to gmpty image blocks, Figure 10 also demonstrates that a significant number of pad pixels may be needed to "fill"
an image to th¢ nearest block boundary.* In the example in Figure 10, the locations of image blocks B0,0, B0,1; BO,2; B1,0;
B1,2, B1,3, B2|0, B2,1, B2,3, B3,1,B3,2, and B3,3 would be recorded, indicating that these blocks have pad pixels.|B0,3; B1,1;
B2,2; and B3,d do not have pad pixels because B0,3 and B3,0 are empty and B1,1 and B2,2 are full image blocks. [f the image
is band sequential (IMODE=:S%), ‘the pixel masks shall be arranged in the same order as the image bands, with each mask
containing NBPR x NBPC«ecords. The output pixel code which represents pad pixels is identified within the Image|Data Mask
table by the Pgd Output(Pixel Code field (TPXCD). The length in bits of this code is identified in the Output Pixel Cdde Length

i is gi in bi i i i octets.

it code

nen an
application ideh 2t as d as pd) at the
time of presentatlon except When the value of TPXCD is zero (0) When the TPXCD value |s zero, the pad plxel WI|| be treated
as “transparent” for presentation. The application may also choose to ignore pad pixels in histogram generation. In any case,
pad pixels are not valid data, and should not be used for interpretation. Consequently, the value used for pad pixels in a
masked image shall not appear within the bounds of significant pixel values of the image.

4.2.5.2.3 Image data mask table

The image data mask table is a conditional data structure included in the image data stream for masked images (IC value
contains an M). The image data mask table is not recorded for non-masked images (IC value without an M). When an image
mask table is used, the first octet of the image data is offset from the beginning of the image data area by the length of the
image data mask table; and empty image blocks are not recorded/transmitted in the image data area. If the image is band
sequential IMODE="S"), the multiple block image and/or pixel masks shall be arranged in the same order as the image bands,
with each mask containing NBPR x NBPC records. All block image masks will be recorded first, followed by all pad pixel
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masks. Since the image data mask tables are in the image area, the data recorded/transmitted there are binary. The structure
of the image data mask table is defined in detail in Table 4.

Table 4 -- Image data mask table

FIELD NAME TYPE SIZE- VALUE RANGE
Octets

IMDATOFF Blocked Image Data Offset - This field is included if the C 4 Unsigned Integer:
IC value contains the character M. It identifies the offset 0to2*-1
from the beginning of the Image Data Mask Table to the
first octet of the blocked image data. This offset, when (0x00000000-
used in combination with the offsets provided in the BMR OXFFFFFFFF)
fields, can provide random access to any recorded image
block in any image band.

BMRLNTH Block Mask Record Length - This field is included if the C 2 Unsigned Integer;
IC value contains the character Mt identifies the Ipngfh 0=No Block mask;
of each Block Mask Record in octets. The total length of 4zBlpck mask
the Block Mask Records is equal to BMRLNTH x NBPR x present with each
NBPC x NBANDS. If all of the image blocks are recorded, recold length is 4
this value may be set to 0, and the conditional BMR fields octe
are not recorded/ transmitted. If this field is present, but (0=0x0000)
coded as 0, then a pad pixel mask is included. (4=0k0004)

TMRUNTH Pad Pixel Mask Record Length - This field is included if C 2 Unsigned Integer;
the IC value contains the character M. It identifies the 0=Ng pad pixel
length of each Pad Pixel Mask Record in octets. The total mask;
length of the Pad Pixel Mask Records is equal to 4=P4d pixel mask
TMRLNTH x NBPR x NBPC x NBANDS. If none of the presént , each
image blocks contain pad pixels, this value is set to 0, and recold length is 4
the conditional TMR fields are not recorded/ transmitted. octets
For IC value of M3, the value is set to 0. If this field is (0=0x0000)
present, but coded as 0, then a Block Mask is included: (4=0k0004)

TPXJDLNTH | Pad Output Pixel Code Length C 2 Unsigned Integer;
This field is included if the IC value contains thé.character 0=Ng pad pixels;
M. It identifies the length in bits of the Pad Output Pixel or P4d pixel code
Code. If coded as 0, then no pad pixels are\present, and length in bits
the TPXCD field is not recorded. The length of the
TPXCD field is next highest number ofOctets which can
contain the number of bits identifietin 'the TPXCDLNTH
field. For Example, a TPXCDLNTH value of 12 would be
stored in a TPXCD field of two(@ctets.
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FIELD Name TYPE SIZE-Octets VALUE RANGE
TPXCD Pad Output Pixel Code - This field is C The length of Unsigned
included if the IC value contains the the TPXCD Integer; O to "
character M, and TPXCDLNTH is not 0. field is the 1 wheren=
It contains the output pixel code that next highest TPXCDLNTH
represents a pad pixel in the image. number of
This value is unique within the image, octets which
and allows the user to identify pad can contain
pixels. The pad pixel output code length the number of
is determined by TPXCDLNTH, but the bits identified
value is stored in a maximum of two in the
octets. If the number of bits used by TPXCDLNTH
TPXCD is less than the number of bits field.
AVAITAUIC TUT OLUIG\HC, e vamiio ot v \L Ul o V\.al.CLD}
justified in accordance with the PJUST
field in the image subheader.
BMROBND1 Block Mask Record 0. Band 1 C 4 Unsigned
This field shall contain the first Block Ihteger; Offiset in
Mask Record of band 1. Itis octets from|the
recorded/transmitted only if the beginning qf
BMRLNTH field is not 0. The field shall Blocked Impge
contain an offset in octets from the Data to the|first
beginning of the Blocked Image Data to octet of blogk 0
the first octet of block 0 of band 1 (this of band 1
value should be 0) if block 0 is (usually 0);
recorded/transmitted, or OXFFFFFFFF if OXFFFFFFEF if
block 0 of band 1 is not the block ig not
recorded/transmitted in the image data. recorded.
BMRnBND1 Block Mask Record n, Band 1 c 4 Unsigned

This field shall contain the n" Block
Mask Record of band 1. ltis
recorded/transmitted only if the
BMRLNTH field is not 0. The field shall
contain an offset in octets from the
beginning of the blocked Image Data'to
the first octet of block n of band:-d'if
block n is recorded or transmitted, or
OxFFFFFFFF if block n of-band 1 is not
recorded or transmitted‘in-the image
data. The number ofBMR records for
this band is NBPR%NBPC.

Integer; Offset in
octets from|the

beginning qf
Blocked Impge

Data to the|first

octet of blogk nn
of band 1;
OXFFFFFFEF if
the block ig not
recorded.
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Table 4 -- Image data mask table (continued)
FIELD Name TYPE SIZE-Octets VALUE RANGE
BMROBNDmM Block Mask Record 0, Band m C 4 Unsigned
This field shall contain the nth Block Mask Integer; Offset in
Record of band m. It is recorded/transmitted octets from the
only if the BMRLNTH field is not 0. The field beginning of
shall contain an offset in octets from the Blocked Image
beginning of the Blocked Image Data to the Data to the first
first octet of block 0 of band m if block 0 of octet of block 0
band m is recorded or transmitted, or of band m;
OXFFFFFFFF if block 0 of band m is not OXFFFFFFFF if
recorded or transmitted in the image data. The the block is not
number of BMR records for this band is NBPR recorded.
x NBPC. Possible values for m are 00002 to
BMRnNBNDm Block Mask Record n, Band m (o 4 Uhsigned
This field shall contain the nnth Block Mask Integer; Offset in
Record of band m. It is recorded/transmitted ogtets from the
only if the BMRLNTH field is not 0. The field bégginning of
shall contain an offset in octets from the Blocked Image
beginning of the Blocked Image Data to the Dpta to the first
first octet of block n of band m if block n of ogtet of block n
band m is not recorded or transmitted in the offband m;
image data. The number of BMR records for OXFFFFFFFF if
this band is NBPR x NBPC. Possible values for thie block is not
m are 00002 to 99999. recorded.
TMR(JBND1 Pad Pixel Mask Record 0, Band 1 C 4 Uhsigned
This field shall contain the first Pad Pixel Mask Integer; Offset in
Record for band 1. It is recorded/transmitted og¢tets from the
only if the TMRLNTH field is not 0. The field bgginning of
shall contain an offset in octets from the Blocked Image
beginning of the blocked Image Data to.the Dpta to the first
first octet of block 0 of band 1 if bloegk contains ogtet of block 0
pad pixels, or OXFFFFFFFF to indicate that this oflband 1;
block does not contain pad pixels. OXFFFFFFFF if
thie block does
ngt contain pad
pikels.
TMRBND1 Pad Pixel Mask Recerd n, Band 1 C 4 Uhsigned
This field shall contain the nth Pad Pixel Mask Integer; Offset in
Record for bantht. Itis recorded/transmitted ogtets from the
only if the TMRLNTH field is not 0. The field bégginning of
shall contain an offset in octets from the Blocked Image
begindingof the Blocked Image Data to the Dpta to the first
first ‘octet of block n of band 1 if block n ogtet of block n
contains pad pixels, or OXFFFFFFFF to offband 1;
indicate that this block does not contain pad OXFFFFFFFF if
pixels. The number of TMR records for band 1 thie block does
is NBPR x NBPC. not contain pad
pikels.
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Table 4 -- Image data mask table (concluded)
FIELD Name TYPE SIZE Octets VALUE RANGE
TMROBNDmM Pad Pixel Mask Record 0, Band m C 4 Unsigned
This field shall contain the first Pad Pixel Mask Integer; Offset in
Record for band m. It is recorded/transmitted octets from the
only if the TMRLNTH field is not 0. The field beginning of
shall contain an offset in octets from the Blocked Image
beginning of the Blocked Image Data to the first Data to the first
octet of block 0 of band m if block 0 contains octet of block 0
pad pixels, or OXFFFFFFFF to indicate that this of band m;
block does not contain pad pixels. Possible OXFFFFFFFF if
values for m are 00002 to 99999. the block does
not contain pad
pixels.
TMRnBNDm Pad Pixel Mask Record n, Band m C 4 Unsigned
This field shall contain the nth Pad Pixel Mask Integer; Offset in
Record for band m. Itis recorded or octets from the
transmitted only if the TMRLNTH field is not 0. begipning of
The field shall contain an offset in octets from Blocked Image
the beginning of the Blocked Image Data to the Datalto the first
first octet of block n of band m if block n octef of block n
contains pad pixels, or OXFFFFFFFF to indicate of band m;
that this block does not contain pad pixels. The OXFHFFFFFF if
number of TMR records for band m is NBPR x the block does
NBPC. Possible values for m are 00002 to not contain pad
99999. pixels.

4.2.5.3 Compressed image data format

The format of
compression a
from image co

4.2.5.4 Unco

The order in w
options are av

he image data placed in the image data field after compression is provided with the description of BlI
gorithms in the appropriate Standards Documents selected by the profile (see Clause 2). The data i
Mmpression is located in the image data field of the image segment.

Impressed image data format

nich pixel values of a single band image-are stored is fixed. When an image has more than one band
ilable for the order in which pixel values are stored. The option used is indicated by the IMODE field

image subheaxer. The following subclauses describe the possibilities within this format. In describing the encoding

data, the BIIF
assume | has K
that pixel locat
per-pixel. Let
images and si

4.2.5.4.1 Singl

For single ban
be set to B for
proceeding firs
block shall be

isplay convention is invoked freely for ease of expression. Let the image to be encoded be denoted
R rows and C columns. Let ( have n bands; that is, each pixel is an n-vector, the i value of which is 1
on of the i" band of the imagé. Let N denote the number of bits-per-pixel-per-band. Thus, there are
be blocked with H blocks. per row and V blocks per column. Note that special cases such as single

gle block images aré ineluded in this general image by setting n=1, and H=V=1, respectively.

b band image-uncompressed data format

| imageés; where n=1, there is only one order for storing pixels. The field IMODE in the image subhed
this' case. The blocks (one or more) shall be stored, one after the other, starting with the upper left b
t teftto right across rows of blocks, one row of blocks after the other, top to bottom. Image data with

- image
psulting

, several

in the

of image
by I, and
he value for
n*N bits-
band

\der shall
ock and
n each

encoded as ONe continuous bit Strearm, one pixet value after another, beginning with the N bits of the

pper left

corner pixel, 1(0,0), followed by the N bits of 1(0,1) and so on until all pixels from the first row in the block are encoded. These
shall be followed immediately by the N bits of data for pixel I(1,0) continuing from left to right along each row, one row after
another from the top of the block to the bottom. The last octet of each block's data is zero-filled (if necessary) to the next octet
boundary, but all other octet boundaries within the block are ignored. See Table 2 for the specification of the bit representation
of pixel values.

4.2.5.4.2 Multiple band image uncompressed data format

For multiple band images, there are four orders for storing pixels.
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Band sequential

The first case is "band sequential”, in which each band is stored contiguously, starting with the first band, one after the other,
until the last band is stored. Within each band the data shall be encoded as if it were a single band image with multiple blocks.
The field IMODE in the image subheader shall be set to S for this case. The IMODE S is only valid for images with multiple
blocks and multiple bands. (For single block images, this case collapses to the “band interleave by block” case, where IMODE

is setto B.)

4.254.2.2

Band interleaved by pixel

The ordering mechanism for this case stores the pixels in a block sequential order in which each block is stored contiguously,
starting with the upper left block and proceedlng flrst Ieft to nght across rows of blocks one row of blocks after the other, top to

bottom. Wi
pixel order
band follow
filled to the
option. Sesg

4.254.2.3

The orderin
starting with
bottom. Wi
is stored. H
shall be set

425424

The orderin
values of th
of the first r
Each block

4255 Vg

Vector quan
fundamenta|
quantized v
discussed i

4256 Ny

The NBANL
value of thig
the image s
represented

as described in 4.1.5.5.2.1. The n*N blts for a smgle plxel are stored successwely in this order: the N

bd by the N bits of the second band and, so forth, ending with the N bits of the last band. Each klock
next octet boundary when necessary. The field IMODE in the image subheader shall be set toP)for
Table 2 for the specification of the bit representation of pixel values for each band.

Band interleaved by block

) mechanism for this case stores the pixels in a block sequential order where{each block is stored co
upper left block and proceeding first left to right across rows of blocks, oné/fow of blocks after the ot
hin each block, the data from each band is stored starting with the first-band, one after the other unti
ach block shall be zero-filled to the next octet boundary when necessary./ The field IMODE in the im3
to B for this storage option. See Table 2 for the specification of the bit-representation of pixel values f

Band interleaved by row

) mechanism for this case stores the pixel values of each band in row sequential order. Within each
b first row of the first band are followed by pixel values”of the first row of the second band continuing
w are stored. The remaining rows are stored in-asimilar fashion until the last row of values has bee
Ehall be zero filled to the next octet boundary when necessary. The field IMODE shall be set to R for

ctor quantized data

tization is a structuring mechanism for use on multiband, colour, and gray scale scanned maps and i
concept of vector quantization.is to represent the image using a clustering technique to develop a ¢

Annex B of this document.

mber of bands (NBANDS)

S field in(the'image subheader shall define how many bands of imagery data are included in the BIIR
field is:0=9, the bands are homogeneous and are processed identically in accordance with paramet¢
Libheader. For images greater than 9 bands, the NBANDS field is set to zero(0) and the number of b
in\the conditional field, XBANDS. When bands are not homogeneous (e.g., mix of spectral and timg

- top to bottom
bits of the first
shall be zero-
his storage

htiguously,
her, top to
the last band
ge subheader
pr each band.

block, all pixel
Lintil all values
h stored.

this option.

magery. The
bdebook of

lues. The indices of the codebook replace the image data in the BIIF file. The decoding mechanisnj is fully

file. If the
rs defined in
Ands is
values), the

value of NB

NS o catta T and tha mann hand navramatarc ara avinandad b tha Mata Evtnncinn Canmnant dnc

cribed in the

NDO 1o SCT oot TagCoartporar o tCro T C CAPaiiGC OOy ticoatt /S hotiomTo Tgmeit acS

Transportable File Structure, Annex A, for use of PIKS object classes (e.g., PIKS_IMAGE).

4.25.7 PIKS Objects

BIIF provides for the transport of PIKS image objects and PIKS image-related non-image objects for applications in which the
BIIF basic image and non-image data objects do not provide desired functionality. The transport mechanism for PIKS objects
shall be the Transportable File Structure. The PIKS data objects are semantically specified in ISO/IEC 12087-1, Clause 5.4.

Table A.18 lists the size limits for PIKS parameters (BP, NP, SP, RP, CP, and CS) and pixel (BD, ND, SD, RD, CD) data types.
In some cases, the minimum size limit for a PIKS pixel data type is greater than the minimum size limit for the corresponding

BIIF pixel data type.

If a BIIF image is imported into a PIKS application, it is possible that pixels may have to be padded to
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PIKS minimum lengths. Table A.18 lists the data structures of the PIKS image and non-image data objects derived from

ISO/IEC 12087-1, Clause 5.4. These objects include:

PIKS_IMAGE
PIKS_HISTOGRAM
PIKS_LOOKUP_TABLE
PIKS_MATRIX
PIKS_NEIGHBOURHOOD
PIKS_PIXEL_RECORD
PIKS_STATIC_ARRAY
PIKS_TUPLE
PIKS_ROI_COORDINATE
PIKS_ROI_ELLIPTICAL
PIKS_ROI_POLYGON
PIKS_ROI_RECTANGLE
PIKS[ VALUE_BOUNDS

PIKS images grovide expanded capability for representation from the “Baseline” capabilities of BIIF (e.g., baseline B
homogeneous |pixel values for monochrome or colour images while PIKS images may have heterogeneous nalues (
dimensions). The PIKS dimensions are in the following slice order:

x-y Ypatial slice

z olumetric slices

t emporal slices

b olour or multispectral slices

IIF has
f up to five

The PIKS image object data shall be placed in the transport data stream immediately follewing the image subheadeyr, as
specified in Taple 3. The PIKS non-image object data shall be placed in the transport.data’stream immediately follqwing the

data object attfibutes for each object, as specified in Table A.19.

4.2.5.8 Image fepresentation

The image repfesentation (IREP) field contains a valid indicator for the géneral kind of image represented by the data. Valid
representation|indicators are MONO for monochrome; RGB for red, green, or blue true colour, RGB/LUT for mappef colour; 1D
for monoband matrix/grid data; 2D for two dimensional data in support of location grids; ND for multiband matrix/gri¢l data; and

MULTI for mulfiband imagery. In addition, compressed imagery(ean have this field set to YCbCr when compressed
R Recommendation BT.601-5 colour space using JPEG (fieldIC="C3"). This field should be used in conjunction wi
ISUBCATN, and IREPBANDRN fields to interpret the significance of each band in the image. Table 5 shows represer
examples of IREP and some of its associated fields.
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Table 5 -- Representative examples of IREP and associated fields
IREP PVTYPE | NBPP | ABPP | NBANDS | IREPBANDN NLUTSN IMODE
MONO B 1 1 1 M, LU 0,1 B
INT 8 8 1 0,1 B
12 12
16 11-16
32 17-32
64 33-64
R 32 32 1 M 0 B
C 64 64 1 M (0] B
RGB/LUT B 1 1 1 LU 3 B
TINCT [&] [&]
RGB INT 8 8 3 R,G,B 0 B,P,R, S
32 17-32
64 33-64
YChCr INT 8 8 3 Y, Cb, Cr 0 P
MULTI INT 8 8 1-256 M, R, G, B, 0,1,3 B,P,R, S
16 11-16 LU, or Spaces
R 32 32
10 INT 8 8 1 Profile 0 B
16 11-16 Defined
32 17-32
64 33-64
C 32 32
64 64
20 INT, SI 8 8 2 Profile 0 P
16 11-16 Defined
32 17-32
64 33-64
C 32 32
64 64
NI INT, SI 8 8 3-9 Profile 0 P
16 11-16 0 Defined
32 17-32
64 33-64 itr0"
C 32 32 XBANDS
64 64 field is
required
CMY INT 8 8 3 C,M,Y 0 B,P,R,S
CMYK INT 8 8 4 C,M,Y,K 0 B,P,R,S
4.2.6  Symbol segment
4.2.6.1 Symbol subheader
Each symbagl'segment has a symbol subheader immediately preceding the symbol data. The symbol subheader
identify and Supply the iInformation necessary 1o display the symbol data as intended. The format and descriptio

symbol subheader are shown in Table 6.

is used to
for the
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FIELD DESCRIPTION TYPE CE/SIZE VALUE RANGE
SY BIIF Symbol Subheader R Al2 "SY"
This field shall contain the characters SY
to identify the subheader as a symbol
subheader.
SID Symbol ID R/PVU A/10 Profile Defined.
This field contains an identification
associated with the symbol.

SNAME Symbol Name R/PVU us/20 Profile Defined.
This field shall contain a name for the .
symbol Default is spaces.

9SSEC Symbol Security Profile Specific R/PVU u8/167 Profile(Defihed.
Parameters
This field shall contain profile specific
information for the symbol segment
security.

ENCRYP Encryption R/PVU A/l O=not encrypted.
Encryption codes and meaning can be Other codefp as
defined by profile. specified in grofile.

SFMT Symbol Format: R/IPVV All “C"=CGM. Other
This field shall contain a valid indicator of codes specifled in
the representation type of the symbol. A profile.
valid value is C, which means Computer
Graphics Metafile (CGM). This field
identifies the standard as being formatted
according to the specified standard.

Additional symbol format values may be
added through the graphical item
registration process.
SYTRUCT | Symbol structure parameters R/PVU A/13 Profile Defiped.

This field shall contain profile defined
information describing the type and
structure of the data (e.q.cEGM clear text
encoding) in the symbol data field.
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Table 6 -- Symbol subheader (continued,

FIELD DESCRIPTION TYPE CE/SIZE VALUE RANGE

SDLVL Display level R N/3 "001"-"999"
This field shall contain a valid value that
indicates the graphic display level of the
component relative to other BIIF segment.

The display level of each BIIF segment
(image or symbol) within the BIIF file shall
be unique. The image or symbol segment
in the BIIF file having the minimum display
level shall have attachment level zero.

SALVL Attachment Level R N/3 "000"-"998"
This Tield shall contain a vald value that
indicates the attachment level of the
component. Valid values for this field are
000 and the display level value of any
other image or symbol in the BIIF file. The
image or symbol component in the BIIF file
having the minimum display level shall
have attachment level zero.

SLOC Symbol Location R N/10 “RRRRRJCCCC"
The symbol location is specified by where for positive
providing the location of the symbol’s origin row and ¢olumn
point relative to the position (location) of valugs
the item to which it is attached. This field RRRRR=
shall contain the symbol location offset "00000"-"P9999"
from the ILOC or SLOC value of the item to ang
which the symbol is attached or from the CCcdgc=
origin of the CCS when the symbol is "00000"-"99999";
unattached (SALVL=000). A row or for negativg row and
column value of 000 indicates no offset. column vyalues
Positive row and column values indicate RRRRR=
offsets down and to the right, while “-0001” - 1-9999”
negative row and column values indicate and CCECCC=
offsets up and to the left. “-0001"-“t9999”

SLOC2 Second Symbol Location R/PVU N/10 Profile Dgfined.
Default is all zeroes.

SPARMS | Symbol profile spegific parameters R/PVU A/13 Profile Dgfined.
This field shall(contain profile specific
information for the symbol such as colour,
rotation angle, etc.
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Table 6 -- Symbol subheader (concluded)

FIELD DESCRIPTION TYPE CE/SIZE VALUE
RANGE
SXSHDL Extended Subheader Data Length R/PVV N/5 "00000" or
This field shall contain the length in octets of “00003" -
the entire SXSHD field plus three (3) octets. "09741"

The length is three plus the sum of the lengths
of all the Tagged Record Extensions appearing
in the SXSHD field. A value of zero shall mean
that no Tagged Record Extensions are
included in the symbol subheader. If a Tagged
Record Extension is too long to fit in the
SXSHD field, it shall be put in a data extension
Segment.

(0))]

XSOFL Extended Subheader Overflow C N/3 000-999
If present, this field shall contain “000” if the
Tagged Record Extensions in SXSHD do not
overflow into a DES, or shall contain the
sequence number in the file of the DES into
which they do overflow. This 3 octet field must
be included in the total octet count of SXSHDL.
This field shall be omitted if the field SXSHDL
contains zero.

$XSHD Extended Subheader Data C/PYU length Tagged
If present, this field shall contain Tagged specified Recqrd
Record Extensions as allowed by the profile. by Extensigns as
Tagged record extensions in this field symbol SXSHDL allowefl by
shall contain information pertaining specifically minus "3" Profile.

to the symbol. Tagged record extensions shall
appear one after the other with no intervening
octets. This field shall be omitted if the field
SXSHDL contains zero.

4.2.6.2 Symbol data

In the BIIF file [the information describing a symbol segment is represented in a series of adjacent fields grouped info the
symbol subhedder followed by the symbol data. The“field containing the symbol data is called the symbol data field, The
symbol data figld shall follow immediately after the last field of the corresponding symbol subheader with no intervening special
characters to designate the beginning of the'symbol data field. Similarly, the symbol subheader of the first symbol ghall follow
immediately the last octet of data of the last field in the BIIF image section, and the symbol subheader of successive symbols
shall follow immnediately the last octet aof the symbol data field of the preceding symbol. The format of the symbol data field
content is spedified by the profile. The.code “C” in the STYPE field shall designate the use of ISO/IEC 8632, Complter
Graphics Metafile (CGM). The BIIFE profile shall designate which ISP (s) of CGM are applicable to the specific profile of BIIF.
The BIIF profil¢ shall define the mapping from the CGM coordinate space to the BIIF coordinate space. If the desighated CGM
ISP allows multiple encodings,\the BIIF profile may limit the number of encodings actually used.

4.2.7  Textl|information segment

The text informationh segment shall be used to store a textual based file or an item of text, such as a word processing file or
document. Text items are intended to convey information about the image product contained in the BIIF file. They are not
displayed as part of an image.

4.2.7.1 Text subheader

The text subheaders are used to identify and supply the information about the text Information necessary to read and display
the text. The format and descriptions for the text subheader are shown in Table 7.
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Table 7 -- Text subheader

ISO/IEC 12087-5:1998(E)

FIELD

DESCRIPTION

TYPE

CE/SIZE

VALUE RANGE

TE

Text Information Subheader

This field shall contain the characters
"TE" to identify the subheader as a text
subheader.

R

Al2

"TE"

TEXTID

Text ID

This field shall contain a valid
identification code associated with the
text item.

R/PVU

A/10

Profile Defined.

TXTDT

Text Date & Time
This field shall containthe IUTC. (7)

N/14

CCYYMMDDhhmmss

date/time of origination.

TXTITL

Text Title
This field shall contain the title of the
text item.

R/PVU

us8/80

Profile Defined.

TSSEC¢

Text Security Profile Specific
Parameters

This field shall contain profile specific
information for the text product security
and is defined in the profile.

R/PVU

us/167

Profile Defined.

ENCRYP

Encryption

Encryption codes and meaning can be
defined by profile, however, 0 = not
encrypted.

R/PVU

A/l

0=not encrypted
As specified in profild.

TXTFMT

Text Format

A three character code indicating the
format or template to be used to
display the text.

R/PVU

Al3

“STA”. “UC2”, “UCA”
“UT1”, UT8". Other codes
specified by profile.

TXSHOL

Extended Subheader Data Length
This field shall contain the length in
octets of the entire TXSHD field plus
three (3) octets. A value of zefo shall
mean that no Tagged Record
Extensions are included.ifi the text
subheader. If a Taggéd‘Record
Extension is too long to'fit in the
TXSHD field, it shall be put in a data
extension segment.

R/IPVV

N/5

"00000" or
“00003" - "09717"
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FIELD

DESCRIPTION TYPE CE/SIZE VALUE RANGE

TXSOFL

Extended Subheader Overflow (3 N/3 000-999
If present, this field shall contain “000” if
the Tagged Record Extensions in
TXSHD do not overflow into a DES, or
shall contain the sequence number in
the file of the DES into which they do
overflow. This 3 octet field must be
included in the total octet count of
TXSHDL. This field shall be omitted if

the field TXSHDL contains zero.

TXSHD

| O3 dad-Cull &l Pait oY in\Wil l +la xI A=) <l
CATCTTITOC U OSTOoTTICatCT oDatc A7 A v eyt Tagyto—\CtToTu

If present, this field shall contain
Tagged Record Extensions as allowed
by the profile. The length of this field
shall be the length specified by the field
TXSHDL plus three (3). Tagged record
extensions in this field for text shall
contain information pertaining
specifically to the text segment. Tagged
record extensions shall appear one
after the other with no intervening
octets. This field shall be omitted if the
field TXSHDL contains zero.

specified by
TXSHDL
minus three

@)

Extensions allowed by
profile.

4.2.7.2 Text

The text data fi

eld containing the textual item included in the BIIF file shall follow the corresponding text subheader.

shall consist entirely of the character set specified by the text format cede in the subheader (e.g., ISO 10646). The]

in the TXTFMT|
2, two octet U(
Transformatior]
these TXTFMT
codes to be us

4.2.8 Data

In order to pro
flexibility and v
Segments and

4281 Tagg

The Tagged R
Tables 3, 5, an
Private TRE.

field shall mean that only BCS characters appear in-the text data field. A TXTFMT value of UC2 indi
S, UC4 is UCS-4, four octet UCS, UT1 is UTF-1,UCS Transformation Format 1, and UT8 is UTF-8,
Format 8 (Amendment 2 of ISO 10646). Althodgh formatting control characters, CR, LF, FF, are alg
codes indicate that the text characters are otherwise unformatted. The profile identifies the allowed
pd. Additional codes may be defined by profile to specify formatted text.

Extensions

ide complete extensibility to the otherwise fixed format of BIIF, data extensions are available that prg
prsatility. There are three ‘major types of data extensions, Tagged Record Extensions, Data Extensig
Reserved Extension Segments.

ed Record Extensions (TRE): Public and Private.

bcord Extension is used to extend BIIF by adding additional attributes to existing segments (e.g., IM,
d 6).~Although their structure is similar, there are two distinguishing attributes for TREs: the Public T

The text
code “STA”
cates UCS-
UCS

o allowed,
text format

de

5Y, TE, see
RE and the

Public TREs have identifier names which must be registered by the ISO registration authority. The Private TRE is controlled by
the community or group which uses it. All Public TREs have an asterisk “*” in the first location of their identifier name. Private

TRESs have no

asterisk in their name.

The purpose of Private TREs is to allow users of BIIF to establish user defined data constructs within the BIIF structure without
the need for international consensus. The private TRE identifier and the structure and content of the user-defined data
(TREDATA field) are not coordinated, controlled, nor configuration managed by the ISO or its designated registration authority.
Therefore, the use of the TRE is considered to be private in the sense that a specific TRE may only be meaningful to those
BIIF users who have mutually agreed to use the TRE in a specified manner.

The following Public TRE usage concepts apply:

0 All Public TRE have an asterisk “*” in the first location of its identifier name. The asterisk in the identifier name is
the only indicator that a TRE is Public.
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Only those Public TREs accepted and registered by the registration authority shall be used.

Public TREs shall not be used nor submitted for registration if they adversely impact the utility of the standard
features otherwise defined within BIIF and its extensions.

Nominated Public TREs will be recorded in the ‘Register’ upon approval by the registration authority.

Upon receipt of a file that contains Public TREs, a BIIF compliant system shall at least ignore the TREs and
properly interpret the other legal components of BIIF file.

The following Private TRE usage concepts apply:

O

[

All Private TRE do not have an asterisk “*” in the first location of its identifier name.
Private TREs are not registered by the ISO registration authority.
Private TREs should be ignored by all disinterested bodies.

Upon receipt of a file that contains Private TRES, a BIIF compliant system shall at least ignore the TREs and
properly interpret the other legal components of BIIF file.

Each TRE g
BIIF file hed
extended hg
with the BIIR
associated
sufficient ro
contain extq
contain it.

onsists of three required fields. These fields are defined in Table 8. A sequence of extensions can dppear in the
der User Defined Data field, UDHD, in any image subheader in its User Defined Image Data fieldy(UIDID) and in

ader and subheader data fields (XHD, IXSHD, SXSHD, TXSHD). When the extension carrie§_data pssociated

- file as a whole, it should appear in the file header, if sufficient room is available. If the extension cafries data

ith an image data item in the BIIF file, it should appear in the UDID or IXSHD field of that\item's subheader, if

bm is available. Overflow for the TRE may appear in a Data Extension Segment (DES) that is desigrated to
nsions. A tagged record extension shall be included in its entirety within the header;Subheader or DES selected to

ee the Informative Annex E for a sample BIIF File Structure.
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Table 8 -- TRE subheader

© ISO/IEC

FIELD DESCRIPTION TYPE CE/SIZE VALUE RANGE
TRETAG Unique extension type identifier R Al6 For PUBLIC,
This field shall contain a valid tag name 6 BCS-A characters,
defined by the profile. the first one is an “*".
For PRIVATE,
6 BCS-A characters
where the first
character shall not be
an ‘",
TREL Length of TREDATA field R N/5 "00001":'99985"
This field shall contain the length in
octets of the data contained in
TREDATA.
TREDATA | User or profile defined data R As specified For PUBLIC T4gged
This field shall contain data defined by by TREL Record Extengions
and formatted according to user or profile defined throygh
specification. The length of this field shall registration prqcess
not cause any other BIIF field length For PRIVATE TREs
limits to be exceeded, but is otherwise User Defindd.
fully user-defined.
4.2.8.2 Datalextension segments (DES)
The Data Extepsion Segment (DES) construct allows for the addition of\a variety of differing data types where eachltype is
encapsulated ih its own DES. This means that a DES can carry almest any conceivable data type. Potential data fypes
include such tHings as augmenting imagery with voice annotationsy.video clip annotations, video/voice annotations, janimated
graphics, TRE|Overflows, Transportable File Structures (TFSs), @tc. Each DES carries only one data type, but multiple DESs
may be includgd in a BIIF file, each with the same or differing<data type. Each encapsulated extension shall appear in its own

Data Extension Segment (DES) and shall conform to the DES structure, Table 9.

The following [

O g

o J

in

o o1

S|

The BIIF file hg

the Data Exter
DES subheadsd
DES to be just

DES usage concepts apply:

nly those DES(s) accepted and registered by the registration authority shall be used.

terpret the other legal components of BIIF file.
hplementations supporting aspecific DES shall at least comply with the minimum conformance requ
pbecified in the DES description.

ader accommodates up to 999 DES. Each DES shall consist of a DES subheader and a DES data fi
sion Segment Group in the BIIF file header is found the number of DES(s) in the BIIF file, the length
r, and length ef the DES data field, DESDATA. The field size specifications in the BIIF file header al
less than onie-gigabyte in length. The DES subheader shall contain the fields defined in Table 9.

pon receipt of a file that contains DES(s), a BIIF compliant system shall at least ignore the DES(s) afd properly

rements

eld. Within
bf each
ows each

52


https://iecnorm.com/api/?name=9e33898aad4788ea08c65d8481376e30

©1SO/IEC

Table 9 -- Data extension segment subheader

ISO/IEC 12087-5:1998(E)

FIELD

DESCRIPTION

TYPE

CE/SIZE

VALUE RANGE

DE

Data Extension Subheader

This field shall contain the characters "DE"
to identify the subheader as a data
extension.

R

A2

"DE"

DESID

Unique DES type identifier
This field shall contain a valid identifier as
registered with the registration authority.

AI25

“TRE_OVERFLOW", or
"TRANSPORTABLE_FILE
_STRUCT"
or as allowed by profile.

DESVER

Version of the data field definition

This field shall contain the version number
of the use of the tag as registered with the
registration authority.

N/2

"01-"99"

DESSEC

Security Profile Specific Parameters
This field shall contain profile specific
information for the DES security and is
defined in the profile using the DES.

us/167

As specified by the
applicable profile yising
this DES.

DESOFLW

Overflowed header type

This field shall be present if DESID =
"TRE_OVERFLOW". Its presence
indicates that the DES contains a tagged
record extension that would not fit in the
BIIF file header or component header
where it would ordinarily be located. Its
value indicates the data type to which the
enclosed tagged record is relevant.

C/IPVV

Al6

UDHD, UDID
XHD, IXSHD, SX$HD,
TXSHD:; otherwisd, field
is omitted.

DESITEM

Data item overflowed

This field shall be present if DESOFLW is
present. It shall contain the number of the
data item in the BIIF file, of the type
indicated in DESOFLW to which the.tagged
record extensions in the segment apply.
For example, if DESOFLW = UDID and
DESITEM = 3, then the tagged record
extensions in the segment.applies to the
third image in the BIIF file,* If the value of
DESOFLW = UDHD or XHD, the value of
DESITEM shall be.Q00.

N/3

"000"-"999"

DESSHL

Length of DES-g€fined subheader fields
This field shallcontain the number of octets
in the field:DESSHF. If this field contains 0,
DESSHIE shall not appear in the DES
subheader.

N/4

"0000"-"9999'
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Table 9 -- Data extension segment subheader  (concluded)

FIELD

DESCRIPTION TYPE CE/SIZE VALUE RANGE

DESSHF

DES-defined subheader fields C/PVU Value Defined through registration
This field shall contain DES-defined specified in process.
subheader fields. Data in this field shall DESSHL
be formatted according to the registered
DES specification.

DESDATA

DES-defined data field R/PVU Per value Defined through registration
This field shall contain data of either from file process.

binary or character types defined by and header
formatted according to the user's
specification. However, if the DESID is

[l ol o Y el AWl Y el B\ 0. W AL LI NPP'S Al <l
TMTC_OVENTCovy e tagygtuTetoras

shall appear according to their definition
with no intervening octets. If the DESID
is “TRANSPORTABLE_FILE_STRUCT"
then the format is specified in Annex A.
The length of this field shall not cause
any other BIIF field length limits to be
exceeded, but is otherwise fully user-
defined.

4.2.8.3 Defin

There are two

4.2.8.3.1 TRE|

The “TRE_OV
subheader. A

overflowed is indicated in the DESOFLOW and DESITEM field.€ontents. The DES for encapsulating Tagged Record

Extensions wh

ed DESs

currently defined DES type identifiers: "TRE_OVERFLOW” and "TRANSPORTABLE_FILE_STRUCT].

OVERFLOW DES

FRFLOW" is used when a series of TRE extensions appears in a DES as "overflow" from BIIF headgr or any
separate DES is used for each header or subheaderield that overflows. Which header or subheadqr field

ch overflow from the file header or standard segment subheaders is defined in Table 10.

Table 10 -- Data extensionysegment subheader for TRE OVERFLOW

FIELD DESCRIPTION TYPE CE/SIZE VALUE RANGE
DE Data Extension Subheader R Al2 "DE"
This field shall contain the characters "DE"
to identify the subheaderas a data
extension.
DESID Unique DES type.dentifier. R A/25 “TRE_OVERFLOW

DESVER Versionof the data field definition R N/2 "01"

This field shall contain the version number
of the use of the tag as registered with the
registration authority.

DESCLAS Security Profile Specific Parameters R us/167 As specified by the
This field shall contain profile specific applicable profile using
information for the DES security. and is this DES.
defined in the profile using this DES.
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Table 10 -- Data extension segment subheader for TRE_OVERFLOW  (concluded)
FIELD DESCRIPTION TYPE CE/SIZE VALUE RANGE

DESOFLW Overflowed header type C A6 UDHD, UDID, XHD,
This field shall be present if DESTAG = IXSHD, SXSHD,
"TRE_OVERFLOW". Its presence indicates TXSHD:; otherwise, field
that the DES contains a TRE that would not is omitted.
fit in the BIIF file header or component
header where it would ordinarily be located.
Its value indicates the data type to which
the enclosed tagged record is relevant.

DESITEM Data item overflowed C N/3 "000"-"999"
This field shall be present if DESOFLW is
PICOUI It. :t ohu:: CUT Ita;ll thC IIUIIIbCI Uf thU
data item in the BIIF file, of the type
indicated in DESOFLW to which the Tagged
Record Extensions in the segment apply. If
the value of DESOFLW = UDHD or XHD,
the value of DESITEM shall be 000.

DESSHL Length of DES-defined subheader fields. R N/4 "0000"

DESDATA DES-defined data field R Determinéd Tagged Recofd
This field shall contain data of either binary by Jser, Extensions with no
or character types defined by and formatted Profile intervening octegts.
according to the user's specification. The Defined
length of this field shall not cause any other
BIIF field length limits to be exceeded, but is
otherwise fully user-defined.

4.2.8.3.2 TRANSPORTABLE_FILE_STRUCT DES

The TRAN§PORTABLE_FILE_STRUCT DES is used to centain TFS Commands as specified in Annex A. This

DES is defined

in Table 11.
Table 11 -- Data extension segment subheader for TRANSPORTABLE FILE STRUCT
FIELD DESCRIPTION TYPE CE/SIZE VALUE RANGE
DE Data Extension Subheader R Al2 "DE"
DESID Unique DES typetidentifier R AI25 "TRANSPORTABLE_FIL
E_STRUCT]
DESVER Version of the data field definition R N/2 "01"
This field.shall contain the version number
of theé use of the tag as registered with the
registration authority.
DESCLA$ Security Profile Specific Parameters R us/167 As specified by|the
This field shall contain profile specific applicable profileusing

information for the DES security and is
defined by the profile using the DES.

this DES.

55


https://iecnorm.com/api/?name=9e33898aad4788ea08c65d8481376e30

ISO/IEC 12087-5:1998(E)

4.2.8.4 Rese

The RES cons
BIIF files. No u
be placed at o
placement in &

The following F
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Table 11 -- Data extension segment subheader for TRANSPORTABLE_FILE_STRUCT (concluded)

FIELD

DESCRIPTION

TYPE

CE/SIZE

VALUE RANGE

DESSHL

Length of DES-defined subheader
fields

R

N/4

"0000

DESDATA

DES-defined data field

This field shall contain data of either
binary or character types defined by
and formatted according to the user's
specification. The length of this field
shall not cause any other BIIF field
length limits to be exceeded, but is
othernwise fully riser-defined

Per value
from file
header

TFS Commands as
specified in Annex A.

O Qnly those RES(s) accepted and registered by the registration authority’shall be used.

rved extension segments (RES)

RES usage concepts apply:

ruct provides the same mechanism as the DES construct for adding a variety of new datd types for inclusion in
se of the RES construct is currently specified in this standard. The RES is reserved-ferdata types thiat need to
near the end of the file. For example, a digital signature that covered the whole file'‘could be defined|for

RES to verify the bit level integrity of BIIF file. The RES subheader shall contain‘the fields defined in|Table 12.

O Ypon receipt of a file that contains RES(s), a BIIF compliant systemishall at least ignore the RES(s) and properly

interpret the other legal components of BIIF file.

O Ipplementations supporting a specific RES shall at least comply with the minimum conformance requfrements

specified in the RES description.
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Table 12 -- Reserved extension segment subheader
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FIELD

DESCRIPTION

TYPE

CE/SIZE

VALUE RANGE

RE

Reserved Extension Subheader

This field shall contain the characters "RE"
to identify the subheader as a data
extension.

R

Al2

“RE”

RESID

Unique RES type identifier
This field shall contain a valid identifier as
defined through registration.

AI25

Unigue Identifier as
registered with ISO.

RESVER

Version of the data field definition

N/2

"01"-"99"

This field shall contain the version
number of the use of the tag as defined by
the registration process.

RESSEC

Security Specific Parameters

This field shall contain specific information
for the product security as defined in the
profile being used.

us/167

As specified fof the
applicable profilg using
the RES.

RESSHL

Length of registration-defined subheader
fields

This field shall contain the number of
octets in the field RESSHF. If this field
contains 0, RESSHF shall not appear in
the RES subheader.

N/4

"0000"-"999

<

RESSHF

Registration-defined subheader fields
This field shall contain registration-defined
subheader fields. Data in this field shall
be formatted according to registered
specification.

C/PvU

Value
specified in
RESSHL

Defined throygh
registratior|.

RESDATA

Registration-defined data field

This field shall contain data of either
binary or character types defingd by and
formatted according to the user's
specification.

R/PVU

Per value
from file
header

Defined throygh
registratior].
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5

Conformance profiles and extensions
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ISO/IEC 12087-5 (BIIF) utilizes the concept of conformance profiles as established by ISO/IEC 12087-1 and International
Standardized Profiles (ISPs) as established by ISO/IEC TR 10000-1 Third Edition, 1995-12-15. Registering an ISP is the
standardized means for tailoring BIIF for use by communities of interest that have different functional scopes in order to suit a
variety of user requirements. Since BIIF is very flexible, it has many options; the use of which must be constrained for
implementation if file exchange interoperability is to be achieved within a designated community of interest. The BIIF profiling
approach allows specification of a hierarchical (nested) set of implementation variables (complexity levels) within a specific
ISP. The BIIF profile allows inclusion of data types defined by external content profiles (profiles of ISO/IEC 12087, registered
ISO profiles external to 12087, and other approved standards documents and registered items). Finally, the BIIF profile
provides additional means of extensibility through the registration of tagged and encapsulated extensions.

5.1 Profil

A means for profiling is provided as a normative annex to this standard (Annex C). This annex consists of a Set of

tables to be us

New ISPs nom
identifying add
not mandatory
increased pote
This basic leve
content of BIIF

When develop
profiles (such
targeted applig
have been deV

5.2 Profil

The standard d
and constraint:
profiles of this
definition of pr

5.3 Com

Complexity levi
profile. Having
only for specifi
having various

ES

Pd as templates for specifying BIIF ISPs. A representative use of the proforma is shown as the Modg

inated for registration can be developed by referring to the Model Profile as the starting, point and si
tional capabilities and their constraints. Although the inclusion of the Model Profile within registered
it is considered a minimally conformant use of BIIF. Inclusion of the Model Profile lin other profiles p
ntial for a basic level of interoperability and data portability among implementations of differing BIIF

| of interoperability can be achieved by providing an implementation optionAvhich allows the user to |
files to the constraints of the model profile.

s those for PIKS, CGM, JPEG, etc.) should be examined to determine if these meet the requiremer
ation domain. The Model Profile may be used as the starting paint for the new profile, or other profil
eloped for communities with similar interests may be used,

e specific header/subheader dependencies profotma

escribes a number of header and sub-header fields, the formats of which are subject to profile specit
. Table C.1 through C.10 in Annex C provides'a proforma to assist in the submission of the formally
standard. A completed proforma, once validated and approved by the registration authority, become
file specific constraints to be used by implementers of the profile.

blexity level proforma

els within a functional profile.provide a means to define a set of nested features and constraints withi
these nested feature sets (where the restrictions on the set of attributes are expected to vary in prog

levels of computational resources (e.g. laptops, desktops, workstations, super-computers, etc.).

rrll)ply

roforma
| Profile.

rofiles is
omotes an
profiles.

mit the

ng a new profile for a specific application domain, the Model Profile}-€xisting profiles, and referenced content

ts for the
Es that

ic definition
registered
5 the

N a specific
ression and

bd values) increases the'potential for a high degree of interoperability between disparate implementgtions

A "complexity evel" is defined.by a nested set of Profile Variants (PVs) that are a proven combination that work toggther. The
same set of piofile variants‘is'in effect across the range of complexity levels with the general framework of support femaining
the same for all.
The rules for developing complexity levels within a single Functional Profile are:
D SC:Cbt thC act Uf PIUfI:C \V,GI ;al Itb fIUIII thUDC Pcllllittcd b_y B”F atcu |da|d (C:GUDC 4 tab:co ;I |d;\.atc Glttl UteS that
are considered to be potential profile variants);
O  Specify the permitted values (minimum to maximum, or from an enumerated set or special syntax and semantics
as defined by the profile) for each PV at each complexity level.
O All other data conformance requirements (the "framework™) remain the same across the complexity level
progression.

The proformas
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5.4 Implementation support requirements

5.4.1 General support requirements

There are three primary implementation support considerations in establishing compliance with BIIF:

O Compliance of individual files with the selected BIIF profile;
O  Ability to produce BIIF compliant files within profile constraints; and,
O Ability to properly interpret and present BIIF compliant files.

The above clauses describe aspects of BIIF profiling that address the first consideration above, the compliance of the file

format itself. This is the primary purpose of this standard. However, the BIIF profiling approach allows for the profile proponent
to identify implementation support requirements applicable to the concept of operation within the application domain envisioned
to use BIIF profite—Tabie C IO ANNEX C Provides a proforma for mciusion of Impiementation SUpport Tequiremgnts as part of
a registered profile; the format is free text.

Functional greas to be addressed should include at a minimum, the following:

O | Image reproductive fidelity (e.g., colour fidelity, requirements for mensuration, font fidelity of shape pnd size, level
of geometric precision, etc.);

O | Compression goals and related quality of image;
O | Any special content transforms that may be needed to correctly interpret data (e.g., the mathematigal algorithms
for converting from a non-standard colour model to a standard model); and{
O | Any special handling or processing rules that provide application semantieSAe.g., the special interpfetation of a
hyperlink, a user interface function, a timing consideration, or constrainty).

5.4.2  Producing and interpreting BIIF files

An implemehtation of BIIF may be capable of producing BIIF files, intefpreting BIIF files, or both.

5.4.2.1 Prpducing BIIF files

In general, @ BIIF profile compliant implementation does not-need to be capable of producing BIIF files that exerdise every
option and permutation of features allowed within the specific profile. All files produced must be within (i.e. not violate) the
constraints pf the applicable profile. The specificatign‘ef implementation support requirements may impose addifional

conditions dr constraints on implementations that-produce BIIF files.

5.4.2.2 Inferpreting BIIF files

A BIIF profile compliant interpret implementation shall be able to interpret and use any combination and permutation of BIIF file
format options within the constraints of the applicable profile. The specification of implementation support requirgments may
offer additiopal clarification, but shall not violate these principles.

55 Ddfined extensions

Extensibility| of BlTF,is supported by the registration and use of Tagged Record Extensions (TREs), Data Extensign Segments
(DESSs), and Reserved Extension Segments (RESs) as defined in Clause 4. The registration process is that defir'ed by
ISO/IEC 9913, \Pracedures for Registration of Graphical ltems

5.6 Profile registration

Alternative profiles of BIIF may be created and registered for general usage. These profiles shall follow the model profile
proforma shown in Annex B. The model profile lists all the required components, of which selections, restrictions, and
qualifications may be made. These can include restrictions on options and fields.

Profiles may reference standardized portions of the standard, registered extensions of the standard, or other ISO standards
and ISPs. Profiles shall not contain additional functionality. Additional content should be registered separately.

The registration process for ISPs generally involves the following steps as detailed in ISO/IEC TR10000-1:
a) Develop the profile per the Model Profile
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b) Submit the profile to the Registration Authority

c) Review of the profile by the Registration Authority

d) If the Registration Authority approves, skip to step f

e) If the Registration authority makes a request for revision, return to step a

f)  International ballot of profile

g) If there is International approval, the profile becomes available from ISO & Registration Authority
h) If there is International denial, return to step a.
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Annex A
(normative)

Transportable file structure

Al Transportable file structure (TFS)

The Transportable File Structure (TFS) Data Extension Element allows for configuration, data request, commands, and PIKS
object data to be stored in hierarchy order with Metadata associated for each level. The TFS shall either contain data for the
objects or provide a computer system with an unambiguous reference to the data. PIKS objects can be stored in a TFS to
perform the required image processing steps to a given image. While the TFS has the capability to express complicated
structure relating several hierarchy objects, the TFS can relate a BIIF image with several PIKS objects in a simple expression.
The TFS capbe-parsectusingastate-machine—Major-sectionsof-the are-getimited-with Betimitereomn

f the TFS is the TFS state. The TFS Descriptor commands describing the overall structure of the T

initial state ¢ 5, the TFS
version Methdata, security, subscription, configuration, and an index into the TFS transports are found in this-State. The next
state of the [TFS is the Transport State. The Transport Descriptor commands describe the security, Metadata, angl index into

the transpofft body components. Within the transport body the TFS enters one or more Transport Profile-states. The Transport
Profile Desqriptor commands describe the security, Metadata, and index for each Transport Profile.state. The Trdnsport Profile
body contains objects, actions, or other nested Transport Profiles. Transport Profile objects contain-data formatteld according to
object type.|The object data may contain an unambiguous reference to data stored elsewherexsuch as in the BIIF file, or
contain the pctual object data. More than one Transport Profile can be contained within a transport body and the[TFS can
contain morg than one transport. Furthermore, the Transport Profiles can be nested to create hierarchical structures. For the
simple case] of one BIIF image and several PIKS objects, these objects should be inside a-single Transport Profile for
processing.|Each TFS, transport, and Transport Profile state contains security, Metadata; and an associated indgx into the next
hierarchicalllevel. The TFS escape state provides a mechanism for the insertion of.application defined data. The [TFS escape
state terminjptes upon completion of the TFS escape command. All other states have a begin state and an end state.

A.1.1 THS Commands

The following describes TFS commands grouped by command class. The delimiter commands change the TFS gtate. The
descriptor cpommands provide data within each state.

1. TFS Delimiter Commands

BEGIN TFS

BEGIN TRANSPORT

BEGIN TRANSPORT BODY

BEGIN TRANSPORT PROFILE
BEGIN TRANSPORT PRQFILE BODY
END TRANSPORT PROEILE

END TRANSPORT

END TFS

2. TFS Descriptor Commands
TFS VERSION

TFS SECURITY

TFS METADATA

TES INDEX

TFS SUBSCRIPTION
TFS CONFIGURATION
TFS CONFIG DATA

3. Transport Descriptor Commands
TRANSPORT SECURITY
TRANSPORT METADATA
TRANSPORT INDEX

4. Transport Profile Descriptor Commands
TRANSPORT PROFILE SECURITY
TRANSPORT PROFILE METADATA
TRANSPORT PROFILE INDEX

5. Transport Profile Commands
TRANSPORT PROFILE ACTION
TRANSPORT PROFILE OBJECT
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6.

Al2 TFS

TFS User Commands

TFS ESCAPE

encoding

© ISO/IEC

Each TFS command is identified by the combination of the TFS State (TS) and TFS Substate (TSS) fields which comprise the
first two bytes of the command. The identification is followed by two or four bytes called the Command Parameter Length (CPL)
specifying the length of the balance of the command. The balance of the command is a series of parameters whose content
depends upon the identity of the command. The TFS commands are encoded in binary form. The 8 most significant bits (MSB)
of the first word identify the TFS state in which the command belongs. The 8 least significant bits (LSB) specify the TFS
substate of the command. The next 2 bytes are interpreted as a signed positive integer containing the length or the CPL of the
command parameters. Parameters are padded with a trailing ASCII null byte (0) to ensure that all subsequent commands
begin on a 16-bit word boundary. The trailing null byte of the last parameter is not included in the parameter list length. If the

CPL is greater
The value of th
full CPL. Note
tables containg

thall 32,767, thcll thC CPL Qha:: bC tV\lU 1C blt \lVUIdO :UIIU thh thc :\VI:SB Uf thc hlyh UIdCI bytc (\l\lUld

e CPL is that of the remaining 31 bits in the two words and can contain values up to 999,999,999 byt
the TFS size must comply with the overall size of the DES data field in which it is included. Fieldny
d in this annex are in hexadecimal notation.

Table A.1 -- Encoding of a TFS command

MEB LSB
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TFS State (TS) TFS Substate (TSS)
Command Parameter Length (CPL)
command parameters
A.1.3 TFS|command flow

The following fi
order. The TFS
The Transport
TRANSPORT
command and
BEGIN TRANS
TRANSPORT

ow diagram displays all the TES-commands contained in a Metafile. The commands are executed ir}
Descriptor Commands occurjafter the BEGIN TFS command and before the BEGIN TRANSPORT
Body Descriptor Commands occur after the BEGIN TRANSPORT command and before the BEGIN

) setto 1.
bs for the
mbers in

sequential
ommand.

BODY command. The<Fransport Profile Descriptor Commands occur after the BEGIN TRANSPORT PROFILE

before the BEGIN TRANSPORT PROFILE BODY command. The Transport Profile Commands occu
PORT PROFILE BODY command and before the END TRANSPORT PROFILE command. BEGIN

after the

PROFILE and.associated commands can be nested. The TFS ESCAPE command can occur at any position in

the TFS where
within matchin

BEGINT

TFS VERSION
TFS SEQURITY

any other comimand can occur except the BEGIN TFS and END TFS commands. The commands e
brackets are optional within a given metafile.

nclosed

[TFS INDEX]

[TFS SU

BSCRIPTION]

[TFS CONFIGURATION]

[TFS CONFIG DATA]

[TFS METADATA]

[BEGIN TRANSPORT
TRANSPORT SECURITY
[TRANSPORT METADATA]
[TRANSPORT INDEX]
[BEGIN TRANSPORT BODY
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[TRANSPORT PROFILE ACTION
[TRANSPORT PROFILE OBJECT]
[BEGIN TRANSPORT PROFILE
END TRANSPORT PROFILE]
END TRANSPORT PROFILE]]
END TRANSPORT]
END TFS

A2 TFS command formats

The following subclauses list the required TFS commands along with the encoding.

ISO/IEC 12087-5:1998(E)

A.2.1 THKS delimiter commands

The TFS Ds
TSS, and th

is data supglied with the command.

A.211 Bsg

The BEGIN
associated

format as dg

Table A.2 -- TFS delimiter command table

limiter commands define boundaries for significant structures within the TFS. The following table defi
e CPL for the TFS Delimiter commands. The value x for CPL indicates that a non-zero valle shall belused if there

nes the TS,

TFS COMMAND NAME TS TSS CPL
BEGIN TFS 10 1 X
BEGIN TRANSPORT 10 2 X
BEGIN TRANSPORT BODY 10 3 0
BEGIN TRANSPORT PROFILE 10 4 X
BEGIN TRANSPORT PROFILE BODY 10 5 0
END TRANSPORT PROFILE 10 6 0
END TRANSPORT 10 7 0
END TFS 10 8 0

gin TFS command

picted in Tables A.3 and A.4 when n and CPL equal 0.

TFS command shall have non-zero valuges-for CPL if it has parameter data. In this case, the paramet
vith the TFS file. This name is representéd using the character string C1, C2, ... Cn with length n. Thg
tables desciibes the even and odd format with X:="n+1;0. No data will be in the length or character fields of the cqd

Eris a name
following
mmand
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Table A.3 -- TFS command even form

MSB LSB
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TS TSS
CPL =n+1;0
length = n (even) C1
Cc2
Cn 0

Table A.4 -- TFS command odd form

MSEB LSB
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TS TSS
CPL =n+1;0
length = n (odd) C1l
Cc2
C(n-1) Cn

A.2.1.2 Begin transport command

The BEGIN TRANSPORT‘command shall have non-zero values for CPL if it has parameter data. In this case, the parameter is
a name associpted with the receiver of the transport data. This name is represented using the character string C1, £2, ... Cn
with length n apd confarms to the format depicted in Tables A.3 and A.4 with associated TS and TSS and non-zero [CPL.

A.2.1.3 Begin transportb ody c ommand

The BEGIN TRANSPORT BODY command conforms to the format depicted in Tables A.3 and A.4 with associated TS and TSS
and zero CPL. See Tables A.3 and A.4.

A.2.1.4 Begin transport profile command

The BEGIN TRANSPORT PROFILE command shall have non-zero values for CPL if it has parameter data. In this case, the
parameter is a name associated with the Transport Profile. This name is represented using the character string C1, C2, ... Cn
with length n and conforms to the same format as the Begin TFS command with associated TS and TSS and non-zero CPL.
See Tables A.3 and A.4.
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A.2.1.5 Begin transport profile b ody c ommand
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The BEGIN TRANSPORT PROFILE BODY command conforms to the same format as the Begin TFS command with

associated TS and TSS and zero CPL.

A.2.1.6 End transport profile command

The END TRANSPORT PROFILE command conforms to the same format as the Begin TFS command with associated TS and

TSS and zero CPL.

A.2.1.7 End transport command

The END TIRANSPORT command conforms to the same format as the Begin TFS command with associated 1S

zero CPL.

A.2.1.8 Erld TFS command

The END TKFS command conforms to the same format as the Begin TFS command with associated TS and TSS

A.2.2  THKS descriptor commands

The TFS Dgscriptor commands describe the functional content, security, and characteristics of the TFS. The foll
defines the 'S, TSS, and the CPL for the TFS Descriptor commands. The value'x for CPL indicates that a non-z
be used if there is data supplied with the command. The value 2 for CPL indicates that the CPL value is 2.

Table A.5 -- TFS descriptor command table

hnd TSS and

And zero CPL.

wing table
pro value shall

TFS COMMAND NAME TS TSS CPL
TFS VERSION 20 1 2
TFS SECURITY 20 2 X
TFS SUBSCRIPTION 20 3 X
TFS CONFIGURATION 20 4 2
TFS CONFIG DATA 20 5 X
TFS METADATA 20 6 X
TFS INDEX 20 7 X
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A.2.2.1 TFS version command

The following is the TFS VERSION command format. The VERSION shall be an integer.

Table A.6 -- TFS version
MSB

15 14 13 12 11 10 9 8 7 6 5 4 3

© ISO/IEC

LSB

TS TSS

VERSION

A.2.2.2 TFS security command

The TFS SECUYRITY command conforms to the same format as the TFS Delimiter commarnds with associated TS apd TSS and

non-zero CPL.

A.2.2.3 TFS subscription command

The following is the TFS SUBSCRIPTION command format. The SUBSERIPTION value is 1 to subscribe to data ol

jects, 2 for

a data pull, andl 3 to cancel subscription. Each subscription service consists of an unsigned 8-bit service name length followed

by a character|name. Each character name shall be in the form "name = identifier".
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Table A.7 -- TFS subscription command
MSB LSB
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TS TSS

CPL

SUBSCRIPTION

length =a C1

Cc2

Ca

length=b c1

Cc2

Cb

The followirlg table describes the contents for the TES Stibscription command. Each command is of the form "nane =
identifier". Tlhe URL identifier determines how to send\the TFS to the subscriber. The OBJECT-NAME identifier getermines
how the TF$ objects are to be stored.

Table A.8 -- TFS subscription contents table

NAME IDENTIFIER
USERNAME Login Name
PASSWORD Login Password
HOSTNAME Computer Host Name or IP Address
URL URL identifier - What transfer to use to deliver the TFS (E-MAIL, FTP,
HTTP, ASYNCHRONOUS, etc.)
DIRECTORY Directory where TFS is to be deposited
FILENAME File name to use when depositing the TFS in above directory
OBJECT_NAME How object Is to be stored
O=METADATA ONLY - No object data
1=TFS - object data stored in TFS
2 =URL - TFS string point to object data

A.2.2.4 TFS configuration command

The following is the TFS CONFIGURATION command format. The CONFIGURATION value is 0 to provide configuration and 1
to request configuration. Note, if the CONFIGURATION value is 0 then the TFS CONFIG DATA command is required.

67


https://iecnorm.com/api/?name=9e33898aad4788ea08c65d8481376e30

ISO/IEC 12087-5:1998(E)

Table A.9 -- TFS configuration command

© ISO/IEC

service

MSB LSB
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TS TSS
CPL
CONFIGURATION
A.2.2.5 TFS gonfiguration data command
The following i the TFS CONFIG DATA command format. Each configuration service consists of an unsigned-8-bitservice
name length fdllowed by the configuration service name. This command is supplied by a subscriber whefirthe TFS
Configuration Command CONFIGURATION value 0 and supplied to a subscriber upon request. Each’configuration
name shall be |n the form "OBJECT_NAME=service" where OBJECT_NAME is a valid object name-fo’be used in the TFS and
service is the rpquired program to execute for that object.
Table A.10 -- TFS config data command
MSIB LSB
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TS TSS
CPL
length =a C1
c2
Ca
length.=b C1
c2
Cb

A.2.2.6 TFS metadata command

The TFS METADATA command conforms to the same format as the TFS Delimiter commands with associated TS and TSS
and non-zero CPL. See Tables A.3 and A.4.

A.2.2.7 TFS index command

The TFS INDEX command provides a quick entry into the Transports of the TFS. The NUMBER_OF_INDEXES field is an
integer field that specifies the number of indexes, one for each BEGIN TRANSPORT command. Each index consists of an
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unsigned 8-bit index name length followed by the character index name followed by the index. The name must match the

name contained in the BEGIN TRANSPORT parameter to which the index points. The index offset is expressed in bytes and is
calculated relative to the BEGIN TFS command (beginning of the TFS) whose first byte has a value of 1 to the BEGIN
TRANSPORT command. There must be an entry for each BEGIN TRANSPORT command in the TFS and the index must be to

and inclusiv

e of the first byte of those commands.

Table A.11 -- TFS index command

MSB LSB
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

A23 Tr

The Transp
The followin
that a non-z

TS TSS

CPL

NUMBER_OF_INDEXES

length =a C1l

C2

Ca

LONG_OFFSET_WORD_1

LONG_OFFSET_WORD_2

length=b C1l

C2

Cb

LONG_OFFSET_WORD_1

LONG_OFFSET_WORD_2

pnsport descriptor commands

brt Body.Descriptor Commands describe the functional content, security, and characteristic of the tral
g tabletdefines the TS, TSS, and the CPL for the Transport Descriptor commands. The value x for C
ero-vallie shall be used if there is data supplied with the command.

hsport body.
PL indicates

Table A.12 -- Transport descriptor command table

TFS COMMAND NAME TS TSS CPL
TRANSPORT SECURITY 30 1 X
TRANSPORT METADATA 30 2 X
TRANSPORT INDEX 30 3 X

A.2.3.1 Transport security command

The TRANSPORT SECURITY command conforms to the same format as the TFS Delimiter commands with associated TS and

TSS and no

n-zero CPL.

69


https://iecnorm.com/api/?name=9e33898aad4788ea08c65d8481376e30

ISO/IEC 12087-5:1998(E)

A.2.3.2 Transport metadata command
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The TRANSPORT METADATA command conforms to the same format as the TFS Delimiter commands with associated TS
and TSS and non-zero CPL. See Tables A.3 and A.4.

A.2.3.3 Transport index command

The TRANSPORT INDEX command provides a quick entry into the results contained in the Transport Body. The TRANSPORT
INDEX command conforms to the same format as the TFS INDEX command with associated TS, TSS, and non-zero CPL. The
NUMBER_OF_INDEXES field is an integer field that specifies the number of indexes, one for each BEGIN_TRANSPORT
PROFILE command. Each index consists of an unsigned 8-bit index name length followed by the character index name

followed by the index. The name must match the name contalned in the BEGIN TRANSPORT PRO

the index poin
first byte has
and the index

A.2.4 Tran

The Transport
Profile. The fol
CPL indicates

FIL
\

A

value of 1. There must be an entry for each BEGIN TRANSPORT PROFILE command in the Trans
ust be to and inclusive of the first byte of those commands. See Table A.11.

sport Profile descriptor commands

Profile Descriptor commands describe the functional content, security, and characteristic of the Tran

hat a non-zero value shall be used if there is data supplied with the command

Table A.13 -- Transport profile descriptor commahnd)table

owing table defines the TS, TSS, and the CPL for the Transport Profile Descriptor.commands. The v

E parameter to which
ommand whose

port Body,

port
hlue x for

TIFS COMMAND NAME TS TSS CPL
TIRANSPORT PROFILE SECURITY 40 1 X
TIRANSPORT PROFILE METADATA 40 2 X
TIRANSPORT PROFILE INDEX 40 3 X

A.2.41 Trang

The TRANSP(

associated TS

A.2.4.2 Trang

The TRANSP(
associated TS

A.2.4.3 Trang

The TRANSP(

as the TFS INL
field that specifi
and BEGIN TRA

port Profile security command

RT PROFILE SECURITY command conforms to the same format as the TFS Delimiter commands
and TSS and non-zero CPL. See Tables &;3 and A.4.

port profile metadata command

RT PROFILE METADATA command conforms to the same format as the TFS Delimiter commands

and TSS and non-zero €PL. See Tables A.3 and A.4.

port profile index command

RT PROFILE INDEX command provides a quick entry into the Actions, Objects, and embedded Tra

vith

character index name followed by the index. The name must match the name contalned in the TRANSPORT PROFILE
ACTION, TRANSPORT PROFILE OBJECT, or BEGIN TRANSPORT PROFILE parameters to which the index points. The
index offset is expressed in bytes and is calculated relative to the BEGIN TRANSPORT PROFILE command whose first byte
has a value of 1. There must be an entry for each TRANSPORT PROFILE COMMAND, TRANSPORT PROFILE OBJECT, and
BEGIN TRANSPORT PROFILE commands in the Transport Profile Body, and the index must be to and inclusive of the first

byte of those ¢

A2.5

ommands. See Table A.11.

Transport profile commands

The Transport Profile commands describe the individual objects contained in each Transport Profile. The following table
defines the TS, TSS, and the CPL for the Transport Profile commands. The value x for CPL indicates that a non-zero value
shall be used if there is data supplied with the command.
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Table A.14 -- Transport profile command table

TFS COMMAND NAME TS TSS CPL
TRANSPORT PROFILE ACTION 50 1 X
TRANSPORT PROFILE OBJECT 50 2 X

A.2.5.1 Transport profile action command

The TRANSPORT PROFILE ACTION command conforms to the same format as the TFS Delimiter commands with associated
TS and TSS and non-zero CPL. See Tables A.3 and A.4. The command shall be in the form "OBJECT_NAME=value" where
command_name and value are defined by the Transport Profile.

A 2 5 2 Tr ancnart nrafila Aot nd
e N PSP ot PTroTe-oOjeeT cofRaha

The TRANSPORT PROFILE OBJECT command provides a mechanism to reference all-source objects ingide-a Transport

Profile for pfocessing. Each object has a type followed by a name and then the specified data or a pointerto'the glata. The

following is fhe TRANSPORT PROFILE OBJECT command format. The OBJECT_TYPE field is an integer that specifies the
type of data} If OBJECT_TYPE=1, then the object storage is given by the TFS Configuration Data ednimand by the
configuratiop service "OBJECT_NAME=action storage" If OBJECT_TYPE=2, then the obJect datais contained as a BIIF
component,|and that component number is given in the OBJECT_DATA field. The next field is\the length of the
OBJECT_NAME followed by the OBJECT_NAME in characters (C1, C2, ..., Ca). The OBJECT "STORAGE field ig an integer
that determipes how the data is stored. If OBJECT_STORAGE=0 then there is metadata(©nly and no object datalis stored in
OBJECT_DRATA. . If OBJECT_STORAGE does not equal 0, then object data is storeddn the TFS or BIIF with thd TFS string
pointing to gbject data.

71


https://iecnorm.com/api/?name=9e33898aad4788ea08c65d8481376e30

ISO/IEC 12087-5:1998(E) © ISO/IEC

Table A.15 -- Transport profile object command
MSB LSB

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TS TSS

CPL

OBJECT_TYPE

length =a C1

Cc2

Ca

OBJECT_STORAGE

OBJECT_DATA

The following tpble describes the contents of the OBJECT. DATA field for the OBJECT_TYPE=2 (BIIF segment). THe first entry
is the name of the BIIF segment identifier (IM, SY, TE, DE, or RE) concatenated with the segment name (lID, SID, TEXTID,
DESTAG, or RESTAG). The second entry is the integer value for the BIIF_SEGMENT. The BIIF_SEGMENT points|to the
associated Display Level (1-999) in the BIIF file forimages and symbols. When the BIIF_SEGMENT is a TEXT, DE$, or a RES
segment, the BIIF_SEGMENT is the sequencemnumber of occurrence for the given standard segment type.

Table'\A.16 -- Object data for BIIF transport profile object

MSB LSB
15 14 13 12 ;11 10 9 8 7 6 5 4 3 2 1 0
length = a C1l
Cc2
Ca

BIIF_SEGMENT

The following table describes the contents for the OBJECT_STORAGE and associated OBJECT_DATA fields for the
TRANSPORT PROFILE OBJECT command.
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Table A.17 -- Obiject storage and object data format

OBJECT_STORAGE

OBJECT_DATA (FORMAT)

0=METADATA ONLY

No object data

1=TFS

Object data stored in TFS or BIIF

2=URL

TFS string pointing to object data

A.2.5.2.1 Transport Profile object command parameters for PIKS objects

The TFS provides the capability to include PIKS Objects for image processing. PIKS Objects are associated with an image
using the BIIF_SEGMENT as defined in clause A.2.5.2, Transport Profile object command. Both the Transport Profile object

command containing the BIIF_SEGMENT and the Transport Profile containing the PIKS Objects are embedded inside a single
Transport Profile to define the relationship. The following table defines the minimum size for the PIKS data types used for PIKS

objects.

Table A.18 — PIKS Objects minimum size

DATATYPE MINIMUM SIZE IN BITS C DATATYPE (INFORMATIVE)
BP 8 UNSIGNED CHAR
NP 64 UNSIGNED LONG'INT
SP 32 INT
RP 32 FLOAT
CP 64 ELOAT PAIR
CS 8 CHAR
BD 1 UNSIGNED CHAR
ND 8 CHAR
SD 16 SHORT
RD 32 FLOAT
CD 64 FLOAT PAIR
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The following table defines the OBJECT_DATA field contents for the OBJECT_TYPE of PIKS. The name of the PIKS object
shall be presented as the first parameter as a character string. The second parameter shall be a character string specifying the
object identifier. The following parameters and lengths are defined in the table below.

Table A.19 -- PIKS objects data structures

PIKS OBJECT Parameters Length
OBJECT_CLASS “PIKS_IMAGE”" CsS 10
PIKS_IMAGE_ID CS Max 32

X_SIZE NP 1

Y_SIZE NP 1

Z_SIZE NP 1

T_SIZE NP 1

B_SIZE NP i

X_BANDTYPH NP 1

Y_BANDTYPH NP 1

Z BANDTYPE| NP 1

T_BANDTYPE NP 1

B_BANDTYPH NP 1
X_WHITE_PO|NT RP 1
Y_WHITE_PO|NT RP 1

Z WHITE_POINT RP 1

STRUCTURE SP 1
COLOUR_SPACE SP 1

DATA BD,ND,SD,RD,CD [X_SIZEJ*[SIZEOF(X_BANOTYPE)]*
Note - For this|object the image data is located in the [Y_SIZE]*[SIZEOF(Y_BANODYPE)]*
image segment having this display level identified in [Z_SIZE]*[SIZEOF(Z_BANOTYPE)]*
this BIIF_ATTACHMENT_LEVEL associated with this [T_SIZE]*[SIZEOF(T_BANOTYPE)]*
TFS. [B_SIZE]*[SIZEOF(B_BANDTYPE)]

Table A.19 -- PIKS objects data structures  (continued)

PIKS OBJECT] Parameters Length
OBJECT_CLAEBS “PIKS_HISTOGRAM” CS 14
HISTOGRAM |ID CS Max 32
SIZE NP 1
LOWER_BOUND RP 1
UPPER_BOUND RP 1

DATA NP [SIZE]*[SIZEOF(NP

Table A.19 -- PIKS objects data structures  (continued)

PIKS OBJECT] Parameters Length
OBJECT_CLAPBS “PIKS_LOOKUP_ TABLE” CS Max 32
LUT_ID CS 17
ENTRIES NP 1

BANDS NP 1
INPUT_DATATYPE SP 1
OUTPUT_DATIATYPE <D ;

DATA BD,ND,SD,RD,CD [ENTRIES]*[BANDS]*

[SIZEOF(OUTPUT DATATYPE)]
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Table A.19 -- PIKS objects data structures  (continued)

PIKS OBJECT Parameters Length

OBJECT_CLASS “PIKS_MATRIX” CS Max 32

MATRIX_ID CS Max 32

COLUMNS NP 1

ROWS NP 1

DATATYPE SP 1

DATA ND,SD,RD,CD [COLUMNSJ*[ROWS]*

[SIZEOF(DATATYPE)]

TFable-A-19—PIKS objests-data-structres—{continued)

PIKS OBJECT Parameters Length

OBJECT_CLASS “PIKS_NEIGHBOURHOOD” CS 18

ARRAY_ID CS Max.32

X_SIZE NP 1

Y_SIZE NP 1

Z_SIZE NP 1

T SIZE NP 1

B_SIZE NP 1

X_KEY PIXEL SP 1

Y KEY PINEL SP 1

Z_KEY_PIXEL SP 1

T KEY_PIXEL SP 1

B_KEY_ PIXEL SP 1

SCALE_FACTOR SP 1

LABEL SP 1

DATA TYPE SP 1

DATA BD‘ND,SD,RD,CD [X_SIZEJ*[Y_SIZE]*[4_SIZE]*

[T_SIZE]*[B_SIZE]*
[SIZEOF(DATATYPE)]

Table A.19 -- PIKS objects data structures  (continued)

PIKS OBJECT Parameters Length

OBJECT_CLASS “PIKS_PIXEL_RECORD” CS 17

RECORD _IP CS Max 32

B NP 1

BAND 1 DATATYPE SP 1

BAND 2 DATATYPE SP 1

BAND B DATATYPE SP 1

DATA BD,ND,SD,RD,CD [SIZEOF(BAND_1_DATATYPE)J*

[SIZEOF(BAND_2_DATATYPE)J*...*
[SIZEOF(BAND B_DATATYPE)]
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Table A.19 -- PIKS objects data structures  (continued)

PIKS OBJECT Parameters Length
OBJECT_CLASS “PIKS_STATIC” CS 11
STATIC_ID CS Max 32
X_SIZE NP 1

Y_SIZE NP 1

Z_SIZE NP 1

T _SIZE NP 1

B_SIZE NP 1

LABEL SP 1
DATATYPE SP 1

DATA BD,ND,SD,RD,CD [X_SIZEJ*[Y_SIZE]*[Z-SI ZE]*

[T_SIZE]*[B_SIZEJ
[SIZEOF(DATATDYPH)]

Table A.19 -- PIKS objects data structures  (continued)

PIKS OBJECT] Parameters Length
OBJECT_CLAPBS “PIKS_TUPLE” CS 10

TUPLE_ID CS Max 32

ENTRIES NP 1

DATATYPE SP 1

DATA BD,ND,SD,RD,CD,CS [ENTRIES]*[SIZEOF(DATATYPE)]

Table A.19 -- PIKS objects data structures  (continued)

PIKS OBJECT] Parameters Length
OBJECT_CLABS “PIKS_ROI_ARRAY” CS 14
ROI_ARRAY_ID CS Max 32

X_SIZE NP 1

Y_SIZE NP 1

Z_SIZE NP 1

T _SIZE NP 1

B_SIZE NP 1

DATA BP [[X_SIZE]*[Y_SIZE]*[Z_YIZE]*

[T _SIZEJ*[B_SIZE]] / [8]

Table A:19 -- PIKS objects data structures  (continued)

PIKS OBJECT] Parameters Length
OBJECT_CLAES “PIKS_ROI_COORDINATE” CS 19
ROI_COORDINATE_ID CS Max 32
X_SIZE NP 1
Y_SIZE NP 1
Z_SIZE NP 1

T _SIZE NP 1
B_SIZE NP 1
COLLECTION_SIZE NP 1
POLARITY NP 1
DATA NP [SIZE]*[5]*[SIZEOF(NP)]
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Table A.19 -- PIKS objects data structures  (continued)
PIKS OBJECT Parameters Length
OBJECT_CLASS “PIKS_ROI_ELLIPTICAL” Cs 19
ROI_ELLIPTICAL_ID CS Max 32
X_SIZE NP 1
Y_SIZE NP 1
Z_SIZE NP 1
T_SIZE NP 1
B_SIZE NP 1
X_ELLIPSE_CENTRE NP 1
Y_ELLIPSE_CENTRE NP 1
Z_ELLIPSE| CENTRE NP 1
T_ELLIPSE| CENTRE NP 1
B_ELLIPSE[ CENTRE NP 1
X_ELLIPSE| LENGTH NP 1
Y_ELLIPSE| LENGTH NP 1
Z _ELLIPSE| LENGTH NP 1
T _ELLIPSE| LENGTH NP 1
B_ELLIPSE| LENGTH NP 1
X_INDEX_NIANIPULATE NP 1
Y INDEX_NIANIPULATE NP 1
Z_INDEX_MANIPULATE NP 1
T_INDEX_MANIPULATE NP 1
B_INDEX_NIANIPULATE NP 1
DIMENSIONALITY NP 1
POLARITY NP 1
Table A.19 -- PIKS objects data structures  (continued)
PIKS OBJECT Parameters Length
OBJECT_CJLASS “PIKS_ROI_POLYGON" CS 16
ROI_POLYGON_ID CsS Max 32
X_SIZE NP 1
Y_SIZE NP 1
Z_SIZE NP 1
T_SIZE NP 1
B_SIZE NP 1
ENTRIES NP 1
X_INDEX_NIANIPULATE NP 1
Y INDEX_NIANIPULATE NP 1
Z_INDEX_MANIPULATE NP 1
T_INDEX_MANIPULATE NP 1
B_INDEX_NIANIPULATE NP 1
POLARITY NP 1
DATA NP [ENTRIES]*[2]*[SIZEQF(NP)]
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Table A.19 -- PIKS objects data structures  (continued)

PIKS OBJECT Parameters Length
OBJECT_CLASS “PIKS_ROI_RECTANGULAR” CS 20
ROI_RECTANGULAR_ID CS Max 32
X_SIZE NP 1
Y_SIZE NP 1
Z_SIZE NP 1
T _SIZE NP 1
B_SIZE NP 1
X_START NP 1
Y_START NP 1
Z_START NP 1
T _START NP 1
B_START NP 1
X_END NP 1
Y_END NP 1
Z _END NP 1
T _END NP 1
B_END NP 1
X_INDEX_MANIPULATE NP 1
Y _INDEX_ MANIPULATE NP 1
Z_INDEX_MAINIPULATE NP 1
T_INDEX_MANIPULATE NP 1
B_INDEX_MAINIPULATE NP 1
DIMENSIONALITY NP 1
POLARITY NP, 1

Table A.19 -- PIKS objects data'structures  (continued)

PIKS OBJECT] Parameters Length
OBJECT_CLAPBS “PIKS_VALUE_BOUNDS” CS 17

BOUNDS ID CS Max 32

SIZE NP 1
LOWER_BOUND SP 1
UPPER_BOUND SP 1

DATATYPE SP 1

DATA NP,ND,SD,RD [SIZET*[[5]*[SIZEOF(N®P)]+

[SIZEOF(DATATYPE]]]
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Table A.19 -- PIKS objects data structures  (concluded)

PIKS OBJECT Parameters Length

OBJECT_CLASS “PIKS_IMAGE”" CS 10

PIKS_IMAGE_ID CS Max 32

X_SIZE NP 1

Y_SIZE NP 1

Z_SIZE NP 1

T_SIZE NP 1

B_SIZE NP 1

X_BANDTYPE NP 1

Y_BANDTYPE NP 1

Z BANDTYPE NP 1

T _BANDTYPE NP 1

B_BANDTYPE NP 1

X_WHITE_POINT RP 1

Y_WHITE_POINT RP 1

Z_WHITE_ROINT RP 1

STRUCTURE SP 1

COLOUR_YPACE SP 1

DATA BD,ND,SD,RD,CD [X~SIZE]*[SIZEOF(X_BANDTYPE)]*

Note - For this object the image data is located in the [Y_SIZE]*[SIZEOF(Y_BANDDYPE)]*

BIIF_ATTACHMENT_LEVEL associated with this TFS [Z_SIZE]*[SIZEOF(Z_BANDTYPE)]*

Profile. [T_SIZE]*[SIZEOF(T_BANDTYPE)]*
[B_SIZE]*[SIZEOF(B_BANDTYPE)]

A.2.6 THKS escape command

The TFS EYCAPE command conforms to the generic TFS command format with TS = 60, TSS = 10, and non-zgro CPL. This

is an application-specific command that is to be defined by avapplication Profile.
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Annex B
(normative)

Vector Quantization

B.1 Vector Quantized Data

Vector quantization (VQ) is a structuring algorithm chosen for use on multiband, color, and gray scale raster scanned maps
and imagery because it provides predictable, rapid image reconstruction results. All information required for reconstruction of
an BIIF VQ file is contained within the BIIF file itself. The concept of VQ is to represent monochrome or color image blocks with
representative kernels from a code book. The indices of the representative kernels replace the image data in the quantized
image. The code book and the color lookup table (LUT) are included in the file as overhead information.

B.2 Quarttization Process

The VQ algorithm examines each v rows x h columns (v x h) pixel kernel in the input image and uses a clustering teghnique to
develop a limited code book that contains the most representative kernels. The code book entries are’v x h pixel kernels.
These kernels fare interpreted different ways, depending on the type of image they represent. In the'case of Red, Gfeen, Blue
(RGB/LUT) qu@intized images, these pixels are actually indices into a color LUT. In other cases,they may represent indices to
the gray scale pixel values or spectral band pixel values depending on formats of the gray scale\(n<bit), color (RGB/LUT), color
bands, R, G, B|or multispectral bands. Figure B.1 shows the process for vector quantization.” The procedure produges the
code book and color LUT, if applicable, as part of the VQ header at the beginning of the image data field of the BIIF|file, as
illustrated in Figure B.2.

Code hook
Generation
nput — Vectlor Qua[r;tlzed
Image — mage Data
Data ‘
1
. 2
3
Color Table 4
Generation
> Image
Codes

Figure B.1 -- Vector quantization process flow
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Quantized-Bata
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Image Codes |Image Codes | ... ... Image Codes | Image Codes |\ 77.....
(Block 1) (Block 1) (Block 1) (Block 2)
Figure B.2 -- BIIF file structure with VQ data
B.3 Regconstruction
The VQ datg requires only a series of table lookups to reconstruct the image for display. The reconstruction pro
input the qupntized image data, which includes the image codes, code book(s), and color table (when applicable
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BIIF uses a

VQ reconst
the data. If
The image
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encoding of

bcedure, generates as its output digital reconstructed image data. This standard does not limit the in

single RGB/LUT. Other organizations may be implemented in the future.

u
}ehe image has an associated LUT, the recenstruction is performed using the full process, as shown ir

b necessary in cases where the intended output pixel values are placed into the code book. This may

BIIF in terms of the types and sizes of color lookup:tables allowed. However, current implementatio

ction involves replacing image codes in the guantized image with pixel values for use in display or &
construction is complete at the first stepifthe quantized image does not have a color LUT. Color r
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Figure B.3 -- VQ reconstruction procedure
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When the BIIF IC field is set to C4 or M4, the image data field of the VQ formatted BIIF file shall contain a VQ header followed
by the quantized image data. The VQ header shall contain information about the data including mask information (M4), and
information defining the structure of the compressed image and code book. The code book that is used to reconstruct the
image is also contained in the VQ header.

The code book within the image data consists of an array of image codes. Each image code is an index to the code book that
has been constructed for the image. Each code book entry logically represents a group of v x h pixel indices. The BIIF
structure allows for the organization of the VQ code book to be optimized for the specific use of the VQ data. While some BIIF
VQ products may require the VQ code book be arranged into v x h index kernels, other products may require that the individual
rows for all v x h kernels be stored together such that the image can be reconstructed line-by-line, instead of kernel-by-kernel.
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Each of the image codes, during VQ reconstruction, is converted to a kernel (or series of rows) of reconstructed pixel indices.
The first image code appearing in the VQ image data field shall be used to spatially reconstruct the v x h indices in the upper
left corner of the image. The reconstruction shall continue from left to right across the columns of the first row of image codes,
then down each of the rows of image codes sequentially. The output is a spatially decoded image block. If the image has
been color quantized, each value in the spatially reconstructed image represents an index into the color table. Figure B4
shows an example of the spatial reconstruction process. Various shades of gray are used to indicate higher or lower values in
the code book. If the image is not color quantized, these values would be used to create a gray scale image where higher
values in the code book typically correspond to brighter displayed pixels. For a color image, the values in the spatially
reconstructed image correspond to indices in the LUT.

1
N

12

N

2 2 i O

Image
Codes

Spatially
Reconstructed
Matrix

Codedbhook

Figure B.4 <4 Spatial reconstruction

B.3.2  Calor reconstruction

Current impjementation of VQ within BlIIF-has a limited scope and uses a single RGB/LUT. The output from the|spatial data
reconstructipn process is an array_consisting of values that represent either (1) monochromatic (gray scale) valugs for an
image that is not color coded or (2)\indices to the LUT in the BIIF image subheader if the image requires the usefof a LUT. The
final reconsjruction step for cotor-quantized images shall transform the indices into the corresponding pixel valuef by using the
LUT values]illustrated in Figure’B.5
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Figure B.5 -- Color reconstruction

B.3.3 Datalelements

The BIIF VQ fgrmat allows for many quantization ratios recorded in the COMRAT fields, and several organizations df the code
books and colqr tables. The BIIF VQ file contains the information that the/User needs in order to understand the organization of
the data and td reconstruct the data for display. The following subclauses describe the fields in the BIIF VQ file that|shall be
used to deternfine the VQ organization of a particular file. Further information can also be taken from the vector qudntization
references proyided in the body of this standard. Note: In order ta.work within the BIIF format structure, vector quaptized data
elements somgtimes use compression/decompression terms in gffort to maintain configuration within the BIIF.

B.3.3.1 Quaitization ratio

Formulae for theoretical and actual vector quantizatieh ratios are provided in the reference documents, and the resylts are
entered in the BIIF Compression Ratio (COMRAT field of the image subheader. This entry in a VQ file is generalized
information angl is not used in the reconstruction’process. All BIIF VQ files shall contain a value in COMRAT given [n the form
n.nn represent|ng the average number of bits-per-pixel for the image after vector quantization.

B.3.3.2 Masked vs unmasked

For vector quantized images, the Image Compression (IC) field of the image subheader shall contain the value C4 if the image
is not masked pr M4 if thesimage is masked. These codes are fully defined in the field definitions of the base BIIF sfandard.

B.3.3.3 Code heok organization

The BIIF VQ image data subclause contains a decompression section where the VQ code book organization is defined. The
data includes number of codes in the code book, the size of each v x h kernel, and how the data that make up the kernels are
organized. The number of entries in the code book is represented in the <number of decode lookup records> field.

To determine how many pixels make up each kernel, the <number of image rows> field and <number of image codes per row>
fields are employed, along with the number of pixels per block vertical (BIIF image subheader field NPPBV) and number of
pixels per block horizontal (BIIF image subheader field NPPBH). The following equation is used to determine the size of the
kernel in pixels:
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NPPBV NPPBH

<number of image rows> <number of image codes per row>

kernel size = v rows x h columns

The <number of decode lookup offset records> within the structure shall equal 1 if the data is organized such that all the
decode lookup values for each kernel are grouped together.

If the <number of decode lookup offset records> is greater than 1, the data for each kernel is organized into tables. Typically,
the tables represent the lookup values for each row of the kernel. The <number of decode lookup records> and the <number
of values per decode lookup record> can be used to determine the structure of the code book when the <number of decode

lookup table

s> is greater than 1.

B.3.3.4 S
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Hata section of the BIIF image data section is organized such that several different file farmats (IMOQ
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5 partitioned into one or more image block tables (or subframe tables). In all, therg'are’s levels of or
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im{glges that are blocked, but are represented as a band sequential ifnage, limited to 1;

[spectral group] organization, present in the VQ BIIF image data section to allow for the inclusion of

image, organized into one or more image blocks, each of which.is contained in a [subframe table],
ber of blocks per row (NBPR) field of the BIIF image subheader and the number of blocks per colu
d of the BIIF image subheader and identified by the number. of [image block tables] in the spatial dat
P or more [spectral band tables], which define how the pixels are organized,;

[image row] level of organization corresponding to the,<number of image rows> in the VQ header d4
[spectral band line] level of organization, correspending to the <number of image codes per row> in
play parameter subheader].

P organization

ining identification and origination information, file security information, and the number and size of t
ind the BIIF VQ image data section. Within the image data section, multi-byte fields are written in th
ure B.6 is a field-by-field description of the BIIF image data section, as used for a vector quantized fil
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{1}
[BIIF image data]
{2}
<blocked image data offset>,uint:4(0,1)
[mask subsection] (0,1)
{3}
[mask subheader]
[block mask table] (0,1)
[pad pixel mask table] (0,1)

{2}
[VQ Header]
{3}
[image display parameter sub-header]
{4} _ _
fAtmberofimagetows>—tint4
<number of image codes per row>,uint:4
<image code bit length>,uint:1
{34
[ddcode section] (0,1)
{4}
[decode section subheader]
{5}
<decode algorithm id>,uint:2
<number of decode lookup offset records>, uint:2
<number of decode parameter offset records>,uint:2
{6}
[decode lookup offset record] (1, ....many)
{4}
[decode lookup subsection] (0,1)
{5}
<decode lookup offset table offset>, uint:2
<decode lookup table offset record length>, uint:2
[decode offset lookup table]
{7}
<decode lookup table id>, uint:2
<number of decode lookup recards>, uint:4
<number of values per decode lookup record>,uint:2
<decode lookup value hjtiength>, uint:2
<decode lookup table\offset>,uint:4
{5}
[decode lookup table] (1, ...many)
{6}
[decode lookup*récord] (1,... many)
{7}
/decode lookup value/, bits:var (1, ... many)
{2}
[encoded|image data]
{34
[spectral group] (1s..:many)
{4}
[subframe table] (1, ....many)
{5}
[spectral band table] (1, ....many)
{6}
[Illlayc IU\IV] (1, LY Iy)
{7}
[spectral band line] (1, ...many)

{8}

/image code/,bits:var(1, ... many)

Figure B.6 -- Structure of the BIIF VQ image data section
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Definitions - image data section

This subclause lists the elements of the VQ header and quantized image data sections, listed in alphabetical order.

1.

The nth[deg
lookup subsg

5.

10
11

12

13

14

15

(<blocked image data offset> ::= a 4-byte unsigned integer defining the offset in bytes of the [encoded image
data] from the beginning of the [BIIF image data] section (labeled "image data" in Figure B.2). This field is
present only for masked images.

<decode algorithm id> ::= a 2-byte unsigned integer defining the algorithm used for the image data in the [frame
file]. ::= 1 to indicate that this image data is vector quantized.

<decode lookup offset table offset> ::= a 4-byte unsigned integer indicating the displacement, measure in bytes,
between the beginning of the [decode lookup subsection] and the first byte of the decode lookup offset table].

The first byte of the [decode lookup subsection] is counted as 0.
<decode lookup table id> ::= a 2-byte unsigned integer identifying the [lookup table] described
lookup offset record], encoded as follows

in this [decode

a) =1 to indicate this is row 0 of a 4 x 4 kernel,
b) = 2toindicate this is row 1 of a 4 x 4 kernel,
¢) = 3toindicate this is row 2 of a 4 x 4 kernel,
d) =4 toindicate this is row 3 of a 4 x 4 kernel,
e) =5to indicate this is a 16-element, 4 x 4 kernel,

= 6 to indicate this is a 4-element, 2 x 2 kernel.

f)

ode lookup offset record] shall contain the <decode lookup table id> of the nth [décode lookup table]
ection)].

<decode lookup table offset> ::= a 4-byte unsigned integer defining{the” displacement, meag
between the beginning of the [decode lookup subsection] and the first hyt€é of the [decode lookup
in this [decode lookup offset record]. The first byte of the [decode loakup subsection] is counted ag
<decode lookup table offset record length> ::= a 2-byte unsigned<integer indicating the length o
lookup offset record].

<decode lookup value> ::= a variable-length bit field specifying-a value in the VQ code book. For
scheme, the [decode lookup value] shall have affixed length, which is defined in the <decode Ig
length>.

<decode lookup value bit length> ::= a 2-byte unsigned integer >= 4, defining the length in bits
lookup value/ field in each [decode lookup record]Nof each [decode lookup table] in the [decod
[decode lookup value] fields in a given [decode lookup table] shall have the same <decode Ig
length>, which shall be a multiple of 4 bits.
<image code> ::= a variable-length bit string."indicating an index to the associated VQ code bg

to ensure that each [image row] consistsé@f an integer number of bytes.

<image code bit length> ::= a 1-byte unsigned integer defining the length, in bit, of /image code/.
<number of decode lookup records>’::= a 4-byte unsigned integer >= 1, indicating the number of
record]s in each [decode lookupltable].

<number of decode lookup-offset records> ::= a 2-byte unsigned integer 3 1, indicating the num
lookup offset record]s in the [decode lookup offset table].

<number of decode parameter offset records> ::= a 2-byte unsigned integer >=0, indicating
[decode parameter affset record]s in the [decode parameter subsection]. For VQ images, no [dec
offset record] is présent and therefore, this value shall ::= 0.

<number of imagejcodes per row> ::= a 4-byte unsigned integer >= 1, defining, the number of [img
in each [imageé\row] of each [color band table]. All [image row]s in every [spectral band table] in e
table] shall'contain the same number of contiguous [image codes]. The <number of image codes
be chosen to ensure that the total number of bits in the/image code/s constituting a give [image
multiple.of 8 bits, to ensure that each [image row] consists of an integer number of bytes.

<ndmbper of image rows> ::= a 4-byte unsigned integer >= 1, indicating the number of [image
[spectral band table]. All [spectral band table]s in every [subframe table] shall contain the same nu
rowls

in this [decode

ured in bytes,
able] identified
0.

each [decode

b particular VQ
okup value bit

of the /decode
P section].  All
okup value bit

ok in a vector

quantized map or image file. Successive-Jimage code] values in a given [image row] shall be a miiltiple of 8 bits,

decode lookup
ber of [decode

the number of
bde parameter

ge code] fields
very [subframe
per row> shall
ow] shall be a

row]s in each
mber of [image

16.

B.6 De

<number of values per decode lookup record> ::= a 2-byte unsigned integer >= 1, indicating

contiguous [decode lookup value] fields in each [decode lookup record] of a given [decode lookup table].

[decode lookup table]s in a given [decode section] shall have the same number of [decode lookup
each [decode lookup record].

finitions - BIIF header and image subheader

Table B.1 provides specific data values for BIIF header and image subheader fields particular to VQ data.

the number of
All
value] fields in
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Table B.1 -- BIIF header and subheader specified data values

FIELD NAME SIZE | VALUE RANGE TYPE
IC Image Compression. 2 For VQ images: R
Specific values are identified for masked C4 =VQ image, not
and unmasked vector quantized images. masked
M4 = VQ image, masked
PVTYPE Pixel Value Type. 3 For VQ images: R
Type of computer representation used for INT = integer
the value of each /image code/ in the BIIF
image.
CLEVEL Complexity Level. This field shall contain 2 Valid entries are integers R

the complexity level required to interpret
fully all components of the file.

assigned in accordance
with complexity

requirements established in

ANNEX C of this Appendix.
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Annex C
(normative)

Profiling BIIF

Profiling process

This Annex provide tables that are to be filled in to define a selective application of BIIF. Completion of all the tables below and
supporting documents for special definitions constitute a "profile” of BIIF. (In ISO functional profiling taxonomy, this type of
profile is referred to as a "format profile” since it defines a data format for use in interchange or sharing of information.)

Profiling begins by identifying the BIIF file parts that are required to support the application and the fields within each file part

that are affd
Table C.8a

C.z2 Pr

C.21 U
The BIIF Mc
designer ma
appropriate

A Profile Va
semantic dg
application.
As such, the

c22

All tables bd
to accept th
Profile cons

tables for anjy profile that is to be nominated for.registration and/or progression as an ISP.

R1

R2)

R3

R4

Ruiles for filling out the proforma tables

Cled. Tables C.1, C.3, C.4, C.5, C.6 and C.7 correspond 1o 1abies 1, 3, 4, 6, 7 and 8 of Subclause &4
hnd C.8b correspond to tables 9, 10, 11 and 12 of Subclause 4.

bfile proforma

e of the model profile

del Profile is provided as an exemplary conformant usage of BIIF. As indicated in clauses below, th
ly elect to accept the Model Profile value for each part and field simply by, indicating "Same as Model
column.

riant (PV) set for each file part is included in the tables of this clause.” PVV fields have a complete sy

finition in this standard (in clause 4), but typically may have further restriction of value ranges for a p
The Model Profile also addresses use of PVU fields by definifig structure and representative values
Model Profile provides a recommended starting point forother profiles.

low are to be completed in accordance withsthe following rules and recommendations. Developers a
e Model Profile definitions for all PVU fieldsy and given the opportunity, where appropriate, to accept
raints for PVV fields. The rules below (designated R1 through R10) shall be followed in filling out the)

An expression of value range.or a list of allowable BCS entries and a definition of the significance
When no list or range is present, the default will be to fill the field with spaces (0x20) for BCS-A fi
(0x30) for BCS-N fields.

The profile definition\may constrain allowable field entries to further define the allowable synta
similar to that of the-date and time fields, e.g. CCYYMMDDhhmmss.

The profile definition may define sub-fields. The definition shall be done in a similar manner as
Clause 4 d{ordefining fields in this standard. A separately documented definition may be ref
proforma and attached to the proforma.

The~profile definition for security-related fields shall be identical for all header and subheade
ISCSEC, SSSEC, TSSEC, etc.). A separately documented definition may be referenced in thg

espectively.

e profile
Profile" in the

ntactic and
articular
for the fields.

e encouraged
he Model
proforma

of each entry.
plds and zeros

X in a manner

to that used in
brenced in the

s (i.e., FSEC,
proforma and

attached to the proforma.

R5

R6

R7

R8

The profile may indicate a numeric value range for the field in the form of Minimum-value - Maximum-value
(inclusive) specification. The values may be integers, or in some cases other numeric types as applicable to the
fields defined in Clause 4.

Where indicated, a unique string identifier shall be provided. The domain across which uniqueness must be
maintained is further clarified as follows: 1) within a BIIF file instance, 2) within profile, 3) within ISO standards,
and within an authorized registry.

For some fields there must be a uniqgue NULL/ZERO/NONE indication because of a conditional field dependency
on this value. This indicator is usually "N" and shall appear first in the enumerated set of values, for example:
{IINH, IIKEYlll‘ IIKEY2||}

The fields marked U8 (UTF-8) are designated to contain a textual comment (general information, name, etc.) that
may be language specific but is otherwise unstructured.

R9 For PVV designated fields, the profile definer may indicate the value constraint on the field as follows:
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a) Any value permitted by the standard (as specified in Clause 4);

b) A specific set of values or single value from an enumerated set (Rule 1) or a range of values (Rule 5) as
permitted by the standard; or,

c) The Model Profile constraint (by indicating “Same as Model Profile”).

R10 For PVU designated fields, the profile definer is required to provide a complete discussion of the field use,
including the following points:

a) Any substructuring of the field (Rule 3);
b) Any syntactic constraint against either the entire field and/or sub-fields (Rule 2); and,
c) An explanation of the meaning of the field and its subfields, including detailed examples of usage.
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C.2.2.1 Profile Tables

ISO/IEC 12087-5:1998(E)

The following clauses provide the proforma (tables) for profile specification. They also specify the model profile of BIIF.

C.2.2.1.1 BIIF File Header

Table C.1 is the proforma for profile specification of BIIF file header fields.

Table C.1 -- File header fields

profiles of this standard.

FIELD TYPE CE/ PROFILE MODEL NEW PROFIILE
SIZE OPTIONS PROFILE SPECIFICATION
& RULES Profile Name:

N/A N/A Specify whether this __ Model profilexfully ingluded
new profile specification (can produceland/or read both
includes the entire BFMP files\and the new|profile
model profile BFMP as a specifieation files).
capability in addition to __ Maoadel profile not fully
the new profile included (can only produice
capabilities (Clause 5.1). and/or read the new prgfile

Specification files).
FHDR R/IPVV | Al4 Unique profile name not
already registered. BFMP o
FVER R/IPVV | A/5 Version identifier unique
to the registered profile 01.00 -
name.
CLEVE R/IPVV | A2 A value of 00 indicates Select ONE of the following:
the profile has no 0oL
internal hierarchy. 02 ____Same as Model Prdfile
If an internal hierarchy-is
desired, the profile may _ CLEVEL=00
designate two or.more
values in the range 01- The CCS extent for The CCS extent=__|
99 to differentiate each CLEVEL is:
parameters; values, and __ List allowed values jand
ranges within the 01 2048 x 2048 CCS extent below. Enter
interpal hierarchy. Each | 02 8192 x 8192 CLEVEL specification fgr each
profile entry shall specify applicable field in the prpfile.
the CLEVEL hierarchy List:
constraints where
applicable. When profile
entries do not specify
CLEVEL constraints,
they are applicable
across all CLEVELs.
The profile entry shall
also define the extent of
the Common Coordinate
System (CCS)
applicable for each
designated CLEVEL.
STYPE R Al4 Always BF01 for all BFO1 _X_Same as Model Profile
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Table C.1 -- File header fields (continued)
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FIELD TYPE | CE/ PROFILE MODEL NEW PROFILE
SIZE OPTIONS PROFILE SPECIFICATION
& RULES Profile Name:
OSTAID R/PVU | A/10 Any BCS-A string is Any BCS-A string. Select ONE of the following:
allowed. Profile may
specify further ____Same as Model Profile
constraints.
____The following are profile
specific constraints:
FDT R I"\:I’l“f AD DlJCbeICd ;II TGIU:C 1 CC\II\IIIIV‘”VI:DD: I: mrmrioo i SaIIIC ao InV‘IUdC: PIL flle
for all profiles.
FTITLE R/PVU | U8/80 Any UTF-8 string is Any BCS-A string. Select ONE of the following:
allowed. Profile may
specify further ___Same as'Model Prdfile
constraints.
____TheYollowing are profile
specifie’ constraints:
FSEC R/PVU | U8/167 | The profile definition for | See Table C.2 Select ONE of the following:
security-related fields
shall be identical for all ____Same as Model Prdfile
header and subheaders
(i.e., FSEC, ISCSEC, ____The profile specific
SSSEC, TSSEC, etc.). constraints are as specified in
The profile definition the new profile specification
may define subfields of Table C.2.
and associated
constraints using Table
C.2.
FSCOP R/PVV | N/5 Any BCS-N string is 00000-99999 Select ONE of the following:
allowed.
Profile may specify An entry of 00000 ____Same as Model Prdfile
further constraints. shall mean that no
count of copies is ____The following are piofile
being maintained. specific constraints:
FSCPYS R/PVV | N/5 Any.BCS-N string is 00000-99999 Select ONE of the following:
altowed.
Profile may specify An entry of 00000 ____Same as Model Prdfile
further constraints. shall mean that no
total file count is being | ___ The following are profile
tracked. specific constraints:
ENCRYP R/IPVYU | A/l Any BCS-A character is | 0=not encrypted Select ONE of the following:
allowed. ____Same as Model Profile

O=not nnhr\]lpfor{ other

codes defined by profile

____The following are profile

specified constraints:
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Table C.1 -- File header fields (continued)
FIELD TYPE | CE/ PROFILE MODEL NEW PROFILE
SIZE OPTIONS PROFILE SPECIFICATION

& RULES Profile Name:

OID R/PVU | U8/45 | Any UTF-8 string is Any BCS-A string. Select ONE of the following:
allowed. Profile may
define subfields and No subfields ____Same as Model Profile
specify associated defined. ____The following are profile
constraints. specific constraints:

FL R/PVV | N/12 As specified in Table 1 Not to exceed 2 Select ONE of the following:
U arl pIUIIICD. wveran uluaucho =
file size constraints may | (2147483647). ___Same as Model Priﬁle
be imposed by profile. ___The following_are’ prjofile

specified constraints:

HL R N/6 As specified in Table 1 Calculated value. _X_Same'as Model Prpfile
for all profiles.

NUMI R/PVV | N/3 Profile shall specify the CLEVEL 01: Select’ONE of the folloying:
number or range of 000-001
image segments .~ Same as Model Profile
allowed in a BIIF file CLEVEL 02: ___ The profile specified range
conforming to the 000-020 is:
profile.

LISHNn C N/6 A pair of length values

& as specified in Table 1. Calculated. _X_Same as Model Prpfile

Lin C N/10 These fields repeat (in
pairs) the number of
times identified by
NUMI.

NUMS R N/3 Profile shall specify the CLEVEL 01: Select ONE of the folloying:
number or range of 000
symbol segments ____Same as Model Profile
allowed in a BIIF file CLEVEL 02:
conforming(to the 000-100 ___ The profile specified range
profile. is:

LSSHnN C N/4 A pair.of length values

& as.specified in Table 1. Calculated. _X_Same as Model Prpfile

LSn C N/6 The fields repeat (in
pairs) the number of
times identified by
NUMS.

NUMX R N/3 Always 000 for all 000 _X_Same as Model Prpfile
profiles.

NUMT R N/3 Profile shall specify the CLEVEL 01: Select ONE of the following:
number or range of text 000
segments allowed in a ____Same as Model Profile
D::l': fI:C \;UIIfUI Illilly tU CLE‘V’EL 02 ThC FIUfI:C D'.IC\:IfI range
the profile. 000-010 is:

LTSHn C N/4 A pair of length values

& as specified in Table 1. Calculated. _X_Same as Model Profile

LTn C N/5 The fields repeat (in
pairs) the number of
times identified by
NUMT.
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Table C.1 -- File header fields (continued)
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FIELD TYPE | CE/ PROFILE OPTIONS MODEL PROFILE | NEW PROFILE
SIZE & RULES SPECIFICATION
Profile Name:
NUMDES | R N/3 Profile shall specify the CLEVEL 01: Select ONE of the following:
number or range of data 000
extension segments ____Same as Model Profile
allowed in a BIIF file CLEVEL 02:
conforming to the profile. 000-020 ____The profile specified
When DESs are allowed, range & list is:
the profile shall identify the | Supported DESs:
specific DESs supported DESTAG: Supported DESs:
at the time of profile TRE_OVERFLOW
registration. Additional
DES types can be added DESTAG:
to the profile through the TRANSPORTABL
registration process. E_FILE_STRUCT
LDSHnN C N/4 A pair of length values as
& specified in Table 1. The Calculated. _(Xy Same as Model Profile
LDn C N/9 fields repeat in pairs the
number of times identified
by NUMDES.
NUMRES| | R N/3 Profile shall specify the CLEVEL 01¢ Select ONE of the following:
number or range of 000
registered extension ____Same as Model Profjle
segments allowed in a CLEVEL 02:
BIIF file conforming to the | QQ0 ____The profile specified
profile. range is:
When RESs are allowed, Supported RESs:
the profile shall identify:the | None Supported RESSs:
specific DESs supported
at the time of profile
registration. Additional
RES types may be added
to the profile through the
registration process.
LRSHnN C N/4 A pairof length values as
& specified in Table 1. The Calculated. _X_Same as Model Profile
LRn C N/7 fields repeat in pairs the
number of times identified
by NUMRES.
UDHDL R N/5 As specified in Table 1 for | Calculated. _X_Same as Model Profile
all profiles.
UDHOFL C N/3 As specified in Table 1 for | Calculated. _X_Same as Model Profile

all profiles.
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Table C.1 -- File header fields (concluded)
FIELD TYPE | CE/ PROFILE OPTIONS MODEL PROFILE | NEW PROFILE
SIZE & RULES SPECIFICATION
Profile Name:
UDHD C/PVU As specified in Table 1 for | Any tagged record | _  Same as Model Profile
all profiles. extension general
to the BIIF file. Select all that apply:
____ TREs are prohibited
Any Public TRE
__ Any Private TRE
Allowed Public'TREs
List:
Allewed Private TREs
List:
Specify constrairjts:
XHDL R/PVV | N/5 As specified in Table 1 for | Calculated. X _Same as Model Rrofile
all profiles.
XHDLQFL | C N/3 As specified in Table 1 for | Calculated. X _Same as Model Rrofile
all profiles.
XHD C/PVU As specified in Table 1 for | Anytagged record | _  Same as Model Pfofile

all profiles.

extension general
to the BIIF file.

Select all that apply:
TRES are prohibited
Any Public TRE

Any Private TRE
Allowed Public TREs
List:
Allowed Private TREs
List:

Specify constrairjts:

C.2.2.1.2 BIIF security fields

Table C.2 is the proforma for profile specification of BIIF security fields.
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FIELD TYPE | CE/ PROFILE MODEL NEW PROFILE
SIZE OPTIONS PROFILE SPECIFICATION
& RULES Profile Name:
FSEC R U8/167 | The profile definition for | The model profile Select ONE of the following:
ISCSEC R u8/167 security-related fields specification for
SSSEC R u8g/167 shall be identical for all subfields is as ____Same as Model Profile
TSSEC R U8/167 | header and subheaders | described below.
DESCLAS R u8g/167 (FSEC, ISCSEC, ____The profile specific
RESCLAS R U8/167 | SSSEC, TSSEC, definition and constraint are
DESCLAS, RESCLAS). specified below.
Fhe-profite-definition
may define subfields
and associated
constraints using this
table.
MODEL PROFILE SPECIFICATION
SUBFIELD| | TYPE | CE/ DESCRIPTION VALUE RANGE NOTES
SIZE
SEC1 R A/l Security code applicable | U The model profile does nt
to the entire file. The detail specific file security
only defined code for parameters.
the model profile is:
U - Unspecified.
SEC2 R u8/166 Free form text. Any set | Any BCS-A.
of UTF-8 characters is Default iSall BCS-A
allowed. Default entry is | spaces,
all BCS-A spaces.
NEW PROFILE SPECIFICATION
SUBFIELD| | TYPE | CE/ DESCRIPTION VALUE RANGE NOTES
SIZE
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C.2.2.1.3 BIIF image subheader fields

Table C.3 is the proforma for profile specification of BIIF image subheader fields.

Table C.3 -- Image subheader fields

ISO/IEC 12087-5:1998(E)

FIELD TYPE CE/ PROFILE MODEL NEW PROFILE
SIZE OPTIONS PROFILE SPECIFICATION
& RULES Profile Name:
IM R Al2 Always IM for all IM X Same as Model Profile
profiles.
11D R/PVU | A/10 Any BCS-A string is Any BCS-A string. Select ONE of the following:
allowed. Profile may
specify further ____Same as Model Profile
constraints.
____The following arg profile
specific canstraints:
IDATIM R N/14 As specified in Table 3 CCYYMMDDhhmmss XSame as Model Profile
for all profiles.
IINFO R/PVU | U8/97 Any UTF-8 string is Any BCS-A string. Select ONE of the following:
allowed. The profile
definition may define ____Same as Model Profile
subfields and
associated constraints. ____The following arg profile
specific constraints:
ISCSE{ R/PVU | U8/167 | As specified in Table As specified in Table As specified in Table|C.2
C.2. C.2.
ENCRYP | R/PVU | A/l Any BCS-A character 0 = not encrypted. Select ONE of the following:
code is allowed.
Profile shall define the ____Same as Model Profile
meaning of each code.
____The following arg profile
specific constraints:
ISORCE R/PVU | U8/42 Any UTF-8 string is Any BCS-A string. Select ONE of the following:
allowed. The profile
definition may define ____Same as Model Profile
subfields and
associated constraints. ____The following arg profile
specific constraints:
NROWS R/PVV | N/8 Profile shall specify the | CLEVEL 01: Select ONE of the following:
range for the number of | 00000001-00002048
rows of pixel values ____Same as Model Profile
allowed in a BIIF image | CLEVEL 02:
conforming to the 00000001-00008192 ____The following are profile
profile. specific constraints:
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Table C.3 -- Image subheader fields (continued
FIELD TYPE | CE/ PROFILE MODEL NEW PROFILE
SIZE OPTIONS PROFILE SPECIFICATION
& RULES Profile Name:
NCOLS R/PVV | N/8 Profile shall specify the CLEVEL 01: Select ONE of the following:
range for the number of 00000001-00002048
columns of pixel values ____Same as Model Profile
allowed in a BIIF file CLEVEL 02:
conforming to the profile. | 00000001-00008192 | _ The following are profile
specific constraints:
|
PVTYPE R/IPVV | A/3 Select from the following | CLEVEL 01: Select ONE of the foIIowirhg:
allowed values: INT
B ____Same as Madel Profile
INT CLEVEL 02:
Sl B ____The fellawing are prafile
R INT specific Constraints:
C
IREP R/IPVV | A/8 Select from the following | CLEVEL 01: Setect ONE of the following:
values: MONO
MONO ____Same as Model Profile
RGB
RGB/LUT CLEVEL 02: ____The following are prafile
HIS MONO specific constraints:
CMY RGB
CMYK RGB/MMUT
YIQ YCbCr
YUV PIKS1
YCbCr
CIE
1D
2D
ND
MULTI

PIKS1, RIKS2, PIKS3,
PIKS4

~=y-and/or----

Specify additional values
and their specified use.
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Table C.3 -- Image subheader fields (continued)

FIELD TYPE CE/ PROFILE MODEL NEW PROFILE
SIZE OPTIONS PROFILE SPECIFICATION
& RULES Profile Name:
ICAT R/PVU | A/8 Select from the CLEVEL 01: Select ONE of the following:
following values: VIS
VIS - Visual imagery ____Same as Model Profile
SL - Side looking radar | CLEVEL 02:
Tl - Thermal infrared Select from the ____The following are profile
FL - Forward looking IR | following list: specific constraints:
RD - Radar VIS
=0 =1 3 i 1 =0
Eo—Fleetre-epticat ES
OP - Optical SAR
HR - High res. radar IR
HS - Hyperspectral MRI

CP - Color frame photo | XRAY
BP - Black/white photo CAT

SAR - Synthetic MAP
Aperture Radar PAT
SARIQ - SAR radio LEG
hologram

IR - Infrared

MS - Multi-spectral

FP - Finger prints

MRI - Magnetic
Resonance imagery
XRAY - x-rays

CAT - CAT scan

MAP - Raster map
PAT - Colour patch
LEG - Legend

DTEM - Elevation
model data

MATR - general matrix
data

LOCG, - Location grids

#--and/or----
Specify additional

values and their
specified use.

ABPP R/IPVV «|]\N/2 Select from the CLEVEL 01: Select ONE of the follgwing:
following options: 08
01, 04, 08, 09, 10, 11, ____Same as Model Pfofile
12, 16, 32, 64, 01-08, CLEVEL 02:
09-16, 17-32, 33-64, 01, 08, 09, 10, 11, ____The following are]|profile
65-96 12 specific constraints:
----and/or ----
Specify additional

values and their
specified use.
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Table C.3 -- Image subheader fields (continued)
FIELD TYPE CE/ PROFILE MODEL NEW PROFILE
SIZE OPTIONS PROFILE SPECIFICATION
& RULES Profile Name:
PJUST R/IPVV | A/l Select from the following | R Select ONE of the following:
options:
R ____Same as Model Profile
L
____The following are profile
specific constraints:
ICORDS RI’P‘V"V’ Alll SIJG\JC b: al cu.,tC| CLE\V’EL Cl SC:C\;‘ CNE Uf t: 1T fU::UVVI g
-or- Space
Specify and define ____Same as ModehProffle
codes. CLEVEL 02:
Space ____The following are profile
specific cpnstraints:
IGEOLO C/PVU | A/60 For each code specified | Omitted. Select ONE of the followipg:
in ICORDS, define the
content and structure of ~ ~ Same as Model Profile
this field.
____The following are profile
specific constraints:
NICOM R/PVV | N/1 Select any range within | 0-9 Select ONE of the followipg:
0-9.
____Same as Model Proffle
____The following are profile
specific constraints:
ICOMnN C/PVU | U8/80 | Any UTF-8 string is Any BCS-A string. Select ONE of the followipg:
allowed. Profile.may
specify further ____ Same as Model Proffle
constraints.
____The following are prdfile
specific constraints:
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Table C.3 -- Image subheader fields (continued)

FIELD TYPE CE/ PROFILE MODEL NEW PROFILE

SIZE OPTIONS PROFILE SPECIFICATION

& RULES Profile Name:

IC R/IPVV | A2 Any BCS-A string is CLEVEL 01: Select ONE of the following:
allowed to identify the NC -
type of compression Uncompressed ____Same as Model Profile
used in the image data
field. The character M CLEVEL 02: ____The following are profile
is reserved for use to NC- specific constraints:
indicate that image data | Uncompressed
masktables-have-been
included in the image NM -
data field. Reference Uncompressed

must be made to the
specification document
describing the
compression.
Representative values
are:

NC - uncompressed
NM - uncompressed
with mask tables

with mask table(s).

C1/M1 - Bi-Tonal
compression per
ITU-T T.4, AMD2
08/95

C3/M3 - JPEG
lossy DCT
compression pPer
ISO/IEC 10918-1
and ISQ/IEC
10918-3.

C4/M4 - Vector
Quantization as
outlined in
Appendix B

C5/M5 - JPEG
lossless
compression per
ISO/IEC 10918-1
and ISO/IEC
10918-3.
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FIELD

TYPE

CE/
SIZE

PROFILE
OPTIONS
& RULES

MODEL
PROFILE

NEW PROFILE
SPECIFICATION
Profile Name:

COMRAT

C/PVU

Ald

The field is omitted when
IC=NC or IC=NM.

When present, the profile
shall describe the use of
the field for describing

compression rate related

waf o
THOTT o

This conditional field
is only present when
the IC code is other
than NC or NM.

ELSE:

o A /MA

Select ONE of the following:
____Same as Model Profile

____ The following are profile
specific constraints:

O I ivrey

1D - one
dimensional coding
2DS- two
dimensional coding,
standard vertical
resolution (K=2)
2DH- two
dimensional coding,
high vertical
resolution (K=4)
See ITU-T T.4,
AMD2 08/95.

For C3/M3 the value
is always)00.0.

Far.€4/M4 the value
is\in the form of n.nn
representing the
approximate number
of bits per pixel for
the compressed
image.

For C5/M5 the value
is always 0.00.

NBANDS

R/IPVV

A/l

Identify allowed values
from:

0

1-9

T

CLEVEL 01:
1

CLEVEL 02:
1
3

Select ONE of the followihg:
____Same as Model Proffle

The following are prdfile
specific constraints:

XBANDS

CIP\V

N/5

Conditional field; omitted
unless NBANDS=0.

CLEVEL 01:
Not Used.
CLEVEL 02:

Select ONE of the followipg:

Same as Model Profile

Not Used.

The following are profile
specific constraints:

NOTE: The fields IREPBANDN through LUTnm repeat the number of times indicated in the NBANDS field or the
XBANDS field.
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Table C.3 -- Image subheader fields (continued)
FIELD TYPE |[CE/ PROFILE MODEL NEW PROFILE
SIZE OPTIONS PROFILE SPECIFICATION
& RULES Profile Name:
IREPBANDN | R/PVV | A/2 Identify allowed value(s) | For IREP=MONO, | Select ONE of the following:
for each band which two spaces.
further identifies the ____Same as Model Profile
significance of the band For IREP=RGB,
as related to the value in | R, G, B. ____ The following are profile
the IREP field. specific constraints:
For
HRER=RGBAUF
two spaces.
For IREP=YCbCr
Y, Cb, Cr.
For IREP=PIKS
two spaces.
ISUBCATN R/PVU | Al6 Identify allowed value(s) | For all values of Seléect ONE of the follgwing:
for each band which ICAT, the value is
further identifies the six spaces. ____Same as Model Pfofile
significance of the band
as related to the value in ____ The following are profile
the ICAT field. specific constraints:
IFCn C/PVU | A1 Identify filter condition N Select ONE of the follgwing:
codes and the
specification of the ____Same as Model Pfofile
corresponding filter
condition. The code:N ____ The following are profile
means there is nofilter specific constraints:
condition.
IMFLTmQ C/PVU | A/3 Identify filter’‘codes Three spaces. Select ONE of the follgwing:
corresponding to each
filter condition identified ____Same as Model Profile
inJECnn. If none, value
IS three spaces. ____The following are profile
specific constraints:
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FIELD TYPE | CE/

SIZE

PROFILE
OPTIONS
& RULES

MODEL
PROFILE

NEW PROFILE
SPECIFICATION
Profile Name:

NLUTSNn R/PVV | N/1

Identify the allowed range for
specifying the number of look up
tables (8-bit entries in each table)
associated with the band. Typical
values are:

0 - no LUTS.

1 - for translating NELUTS number

CLEVEL 01:
0

CLEVEL 02:
0-3

Select ONE of the

following:

____Same as Model

Profile

___ The following are

straints:

CWP-N I t ltoxaat QO kit (o] )
efvaltes-te-alterrate-S-bit{ertess)
values.
2 - for translating NELUTS number
of values into alternate values of
16 or less bits.
3 - For translating NELUTS number
of values into alternate values of
24 or less bits.

arafil P H
pPromc—sSpeomc—T

NELUTNn C N/5

When NLUTnn=00000, this field is
omitted.

Otherwise it specifies the number
of 8-bit entries in each sequential
LUT.

CLEVEL 01:
Omitted.

CLEVEL\02:
Omitted-when
NLUTSN=0;
otherwise
00001-32768

Select ONE of thg
following:

___ Same as Mo
Profile

___ The following
profile specific co

el

are
hstraints:

LUTDNn1 C/PVU | Derived
from
Value

NELUT1

This field shall be omitted if the\n"
Band Number of LUTS is zero.
Otherwise, this field shalkéontain
the data defining the first'look-up
table for the nth image band.
Multiple LUTs may be used to
translate the index value into
multiple octet'values.

Data only

Same as Model H

rofile.

LUTDnm C Derived
from
Value

NELUT1

This field shall be omitted if the n"
Band Number of LUTs is zero.
Otherwise, this field shall contain
the data defining the m"look-up
table for the n" image band. Each
entry in the look-up table is
composed of one octet, ordered
from most significant bit to least
significant bit representing a value
from O to 255.

Data only

Same as Model H

rofile
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Table C.3 -- Image subheader fields (continued)
FIELD TYPE CE/ PROFILE MODEL NEW PROFILE
SIZE OPTIONS PROFILE SPECIFICATION
& RULES Profile Name:
ISYNC R/IPVV A/l Identify indicator codes | O Select ONE of the following:
for each allowed end of
row or end of column ____Same as Model Profile
marker to be used. For
each listed code, ____The following are profile
identify the specification specific constraints:
for the sync code
ool L
The value 0 indicates
no sync code is used.
IMODE R/IPVV A/l IMODE codes are: CLEVEL 01: Select ONE,of thée follgwing:
B=Block interleaved B
R=Row interleaved ___ Same,as Model Pfofile
P=Pixel Interleaved CLEVEL 02:
S=Band sequential B _»_ The following are profile
P specific constraints
R
S
NBPR R/IPVV N/4 Identify the allowed CLEVEL 01: Select ONE of the follgwing:
range. 0001
____Same as Model Profile
CLEVEL 02:
0001 -)0064 ____ The following are profile
specific constraints:
NBPC R/IPVV N/4 Identify the allowed CLEVEL 01: Select ONE of the follgwing:
range. 0001
____Same as Model Profile
CLEVEL 02:
0001 - 0064 ____The following are profile
specific constraints:
NPPBH R/PVV N/4 Identify the allowed CLEVEL 01: Select ONE of the follgwing:
ranget 0001 - 2048
____Same as Model Profile
CLEVEL 02:
0001 - 8192 ____The following are profile
specific constraints:
NPPBV R/PVV N/4 Identify the allowed CLEVEL 01: Select ONE of the follgwing:
range. 0001 - 2048
____Same as Model Profile
CLEVEL 02:
0001 - 8192 ____The following are profile
clnpr‘ifir‘ constraints:
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Table C.3 -- Image subheader fields (continued)
FIELD TYPE CE/ PROFILE MODEL NEW PROFILE
SIZE OPTIONS PROFILE SPECIFICATION
& RULES Profile Name:
NBPP R N/2 Select the allowed values CLEVEL 01: Select ONE of the following:
from the following: 08
01 ____Same as Model Profile
04 CLEVEL 02:
08 01 ___ The following are profile
12 08 specific constraints:
16 12
32
40
48
56
64
72
80
88
96
-- and/or --
specify additional values
and specify use.
IDLVL R N/3 As specified in Table 3. 001-999 _X Same as Model Profile
IALVL R N/3 As specified in Table 3. 000-998 _X Same as Model Profile
ILOC R N/10 As specified in Table 3. As, specified in _X Same as Model Profile
Table 3.
IMAG R Al4 As specified in Table 3. As specified in _X Same as Model Profile
Table 3.
UDIDL R/PVV | N/5 As specified in Table 3:for Calculated. _X_Same as Model Prgfile
all profiles.
UDOFL C N/3 As specified in Table'3 for Calculated. _X_Same as Model Prgfile
all profiles.
uDID C As specified.in)Table 3 for Any tagged record ____ Same as Model Profile
all profilest extension specific
to the image. Select all that apply:
____ TREs are prohibited
____Any Public TRE
____ Any Private TRE
____ Allowed Public TREs
List:
____ Allowed Private TREs
List:
Specify constraintq:
IXSHDL R/PVV | N/5 As specified in Table 3 for Calculated. _X_Same as Model Profile
all profiles.
IXSOFL C N/3 As specified in Table 3 for Calculated. _X_Same as Model Profile
all profiles.
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Table C.3 -- Image subheader fields (concluded)
FIELD TYPE CE/ PROFILE MODEL NEW PROFILE
SIZE OPTIONS PROFILE SPECIFICATION
& RULES Profile Name:
IXSHD C/PVU As specified in Table 3 for Any tagged record ___Same as Model Profile
all profiles. extension specific
to the image. Select all that apply:
____ TREs are prohibited
____Any Public TRE
____Any Private TRE
____ Allowed Public TREs
__ Allowed Private|TRES
List:
Specify constraints:
C.2.2.1.4 BJIF image data mask table

Table C.4 i

the proforma for profile specification of BIIF image data mask table fields.

Table C.4 -- Image data mask table

FIELD TYPE | OCTETS| PROFILE MODEL NEW PROFILE
OPTIONS PROFILE SPECIFICATION
& RULES Profile Name:
When the profile specifies use of When selected codes.”| CLEVEL 01: Select ONE of the follpwing:

the imade data mask table, the for the IC field inelyde | Image data mask

following fields all become the character Mthe tables not used ____Same as Model Rrofile

applicable. See Table C.3, field IC. | specification-of image | CLEVEL 02: ___NO. Image data nask

When the image data mask table is | data masktables Used as specified tables are not allowed for use

not spedified in the profile, none of becomes required. in Table 4. within this profile.

the folloying fields apply.

IMDATQFF C 4 As specified in Table As specified in _X Same as Model Profile
4. Table 4.

BMRLNTH C 2 As specified in Table As specified in _X Same as Model Profile
4. Table 4.

TMRLNTH C 2 As specified in Table As specified in _X Same as Model Profile
4. Table 4.

TPXCDUNTH C 2 As specified in Table As specified in _X Same as Model Profile
4. Table 4.

TPXCD A ‘Note As specified in Table As specified in _X Same as Model Profile
4. Table 4.

BMRnNBNDm C 4 As specified in Table As specified in _X Same as Model Profile
A Tahla 4

TMRnBNDm C 4 As specified in Table As specified in _X Same as Model Profile
4. Table 4.

! The length of the TPXCD field is the next highest number of octets which can contain the number of bits identified in
the TPXCDLNTH field (1 or 2 Octets) also as specified in Table 4.
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C.2.2.1.5 BIIF symbol subheader

Table C.5 is the proforma for profile specification of BIIF symbol subheader fields.

Table C.5 -- Symbol subheader

© ISO/IEC

FIELD TYPE CE/ PROFILE MODEL NEW PROFILE
SIZE OPTIONS PROFILE SPECIFICATION
& RULES Profile Name:
SY R Al2 Always SY for all SY X Same as Model Profile
profiles.
SID R/PVU | A/10 Any BCS-A string is Any BCS-A string. Select ONE of the following:
a”uvvcu'. FIUﬁiU may
specify further ____Same as Model Profile
constraints.
____The following ‘are profjle
specific constraints:
SNAME R/PVU | U8/20 | Any UTF-8 string is Any BCS-A string. Setect ONE of the following:
allowed. Profile may
specify further N\~ Same as Model Profilg
constraints.
____The following are profjle
specific constraints:
SSSEC R/PVU | U8/167 | As specified in Table As‘specified in Table | As specified in Table C.2

C.2.

C.2.
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Table C.5 -- Symbol subheader (continued)
FIELD TYPE CE/ PROFILE MODEL NEW PROFILE
SIZE OPTIONS PROFILE SPECIFICATION
& RULES Profile Name:
ENCRYP R/PVU | A/1 Any BCS-A character 0 = not encrypted. Select ONE of the following:
code is allowed.
Profile shall define the ____Same as Model Profile
meaning of each code.
____The following are profile
specific constraints.
SFMT R/IPVV | A/1 This field contains a C C Select ONE of the following:
mrarcati Iy uirc D_yl TTUUI1
data field contains data ____Same as Model'‘Prpfile
structured according to
ISO/IEC 8632, Computer ____The following are profile
Graphics Metafile specific canstraints:
(CGM).
Additional symbol format
codes may be added
through the graphical
item registration process.
SSTRUECT | R/PVU | A/13 Any BCS-A string is 0000000000000 Select ONE of the folloying:
allowed. The profile
definition may define ____Same as Model Profile
subfields and associated
constraints. ____The following are profile
specific constraints:
SDLVL R N/3 001-999 As specified in Table | X Same as Model Proffle
6.
SALVL] R N/3 000-998 As specified in Table | X Same as Model Proffle
6.
SLOC R N/10 As specified’in Table 6. As specified in Table | X Same as Model Prof|le
6.
SLOC? R/PVU | N/10 As specified in Table 6. 0000000000 Select ONE of the folloying:
Default is all zeros.
____Same as Model Profile
____ The following are profile
specific constraints:
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Table C.5 -- Symbol subheader (concluded)

FIELD TYPE CE/ PROFILE MODEL NEW PROFILE
SIZE OPTIONS PROFILE SPECIFICATION
& RULES Profile Name:
SPARMS | R/PVU | A/13 Any BCS-A string is The 13 bytes are Select ONE of the following:
allowed. The profile structured into two
definition may define subfields as follows: | __ Same as Model Profile
subfields and associated
constraints. Subfield: SCOLOR | __ The following are profile
Name: Symbol specific constraints:
Colour. This

subfeld-eartatns—
C if the symbol data
contains colour or M
if it is monochrome.
Type: R

CE/SIZE: A/l

Value Range: C, M

Subfield: SRES2
Name: Reserved
for future use.

Type: R
CE/SIZE: A/12
Value Range:
000000000000
SXSHDL || R/PVU | N/5 As specified in Table 6 Calculated. _X_Same as Model Profilp
for all profiles.
SXSOFL || C N/3 As specified in Table 6 Calculated. _X_Same as Model Profilp
for all profiles.
SXSHD C/PVU As specified in Table 6 Any tagged record ___ Same as Model Profilg
for all profiles. extension specific to
the symbol. Select all that apply:

TRES are prohibited
Any Public TRE

Any Private TRE
Allowed Public TREs
List:

Allowed Private TRE$

List:

Specify constraints:
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C.2.2.1.6 BIIF text subheader

Table C.6 is the proforma for profile specification of BIIF text subheader fields.
Table C.6 -- Text subheader

ISO/IEC 12087-5:1998(E)

FIELD TYPE CE/ PROFILE OPTIONS & MODEL NEW PROFILE
SIZE RULES PROFILE SPECIFICATION
Profile Name:

TE R Al2 Always TE for all profiles. TE _X Same as Model Profile

TEXTID R/PVU | A/10 Any BCS-A string is Any BCS-A string. Select ONE of the following:
allowed. Profile may ____Same as Model Profile
specify further constraints. ____The following are profile

H + HEY P
SpecHte-eonstratnts:

TXTDT R N/14 As specified in Table 7. CCYYMMDDhhmmss | _X Same as ModelRrofile

TXTITL R/PVU | U8/80 Any UTF-8 string is allowed. | Any BCS-A string. Select ONE of the fgllowing:
Profile may specify further ____Same as‘Modell Profile
constraints. ____The fallowing ate profile

spegcific\constraints:

TSSEC R/PVU | U8/167 | As specified in Table C.2. As specified in Table | X Same as Model Rrofile

C.2.

ENCRYP | R/IPVU | A/l Encryption CLEVEL 01: Select ONE of the fgllowing:
Encryption codes and 0 ____Same as Modell Profile
meaning can be defined by
profile, however, 0 = not CLEVEL 02; ____The following afe profile
encrypted. 0 specific constraints:

1

TXTFM1 R Al3 Any BCS-A code is allowed. | CLEVEL 01: Select ONE of the fgllowing:
Profile may specify further STA ____Same as Model Profile
constraints. Representative
values are: CLEVEL 02: ____ The following gre
STA - Standard BCS STA profile specific consjraints:
Any BCS characters aré UC4 with
allowed in the text data implementation level
field. 3
UC2 - Standard\UCS-2
UC4 - Standard UCS-4
UT1 - Standard UTF-1
UT8 < Standard UTF-8
For.1SO 10646, specify the
adopted form,
implementation level, and
subset. For other text
formats, provide full
specification of use.

TXSHDI| R/IPVM-{ N/5 As specified in Table 7. Calculated. _X_Same as Mode| Profile

TXSOF C N/3 As specified in Table 7. Calculated. _X_Same as Mode| Profile

TXSHD C/BVU As specified in Table 7. Any tagged record ____ Same as Model |Profile

extension specific to Select all that apply
the-text SCYTTCT n — FREsare pluh bited
____Any Public TRE
____Any Private TRE
____ Allowed Public TREs
List:
____Allowed Private TREs
List:
Specify constraints:
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C.2.2.1.7 BIIF tagged record extensions (TRES)

The use and registration of BIIF tagged record extensions is not tied to any specific BIIF profile registration action. A BIIF
profile can designate if none, any, or specific tagged record extensions are allowed within BIIF files conforming to the specific
profile. No specific tagged record extensions are specified for use within the model profile. The model profile allows for the
inclusion of any tagged record extension.

Submission of tagged record extensions for registration shall as a minimum use the proforma of Table C.7. The submission
shall include additional documentation as needed to fully describe the proposed extension.

Table C.7 -- Tagged record extensions

FIELD TYPE CE/ OPTIONS NAME/DESCRIPTION | VALUE RANGE
TRETAG R A/6 Unique name not Unique extension type
already registered as identifier.
specified in Table 8.
TREL R N/5 As specified in Table Length of TREDATA
8. field.
TREDATA|| R As Extend this table to Extension data.
specified | fully define the
by TREL | contents of the data
field. Provide
additional narrative if
needed to provide a
comprehensive
description of the
extension data.
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C.2.2.1.8 BIIF data extension segments

The use and registration of BIIF data extension segments is not tied to any specific BIIF profile registration action. A BIIF
profile can designate whether none, any, or specific data extension segments are allowed within BIIF files conforming to the

ISO/IEC 12087-5:1998(E)

specific profile. Two specific data extension segments are specified for use within the model profile. They are:
TRE_OVERFLOW and TRANSPORTABLE_FILE_STRUCT.

Submission of data extension segments for registration shall as a minimum use the proforma of Table C.8a. The submission
shall include additional documentation as needed to fully describe the proposed data extension segment.

Table C.8a -- Data extension segment proforma

FIELD TYPE CE/ OPTIONS NAME/DESCRIPTION | VALUE RANGE
DE R Al2 Always DE. File part type. DE
DESID R Al25 Unique BCS-A string not | Unique DES type
already registered. identifier.
DESVER R N/2 Version identifier. Version of the
DESTAG.
DESSEC R us/167 Not defined when Security specific Not defined when
registering the DES. parameters. registering the DES| The
The structure and structure and paranpeters
parameters shall be shall be those specffied in
those specified in Table Table C.2 for the BIJF
C.2 for the BIIF profile of profile of the file in which
the file in which the DES the DES appeatrs.
appears.
DESOFLW | C/PVV | Al6 As specified in Table 10. | Overflowed header When field is preseft:
type. UDHD
uDID
XHD
IXSHD
SXSHD
TXSHD
DESITEM | C N/3 As specifiedin Table 10. | Data item reference. 000 - 999
DESSHIL R N/4 As specified in Table 10. | Length of profile 0000 - 9999
defined subheader
fields.
DESSHF C Specified | Extend this table to fully | Profile defined
in define each subfield subheader fields.
DESSHL" | applicable to the DES.
DESDATA | R/IPVU | Pervalue | Extend this table to fully | Profile defined data
fronT file define the contents of field.
header the data field. Provide
additional narrative if
needed to provide a
comprehensive
description of the DES.
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C.2.2.1.9 BIIF reserved extension segments

The use and registration of BIIF reserved extension segments is not tied to any specific BIIF profile registration action. A BIIF
profile can designate whether none, any, or specific reserved extension segments are allowed within BIIF files conforming to

the specific profile. No specific reserved extension segments are specified for use within the model profile.

Submission of reserved extension segments for registration shall as a minimum use the proforma of Table C.8b. The
submission shall include additional documentation as needed to fully describe the proposed reserved extension segment.

Table C.8b - Reserved extension segment proforma

FIELD TYPE CE/ OPTIONS NAME/DESCRIPTION | VALUE RANGE
SIZE & RULES SPECIFICATION
RE TR A2 Always RE: Fiteparttype. RE
RESID R Al25 Unique BCS-A string Unique RES type
not already registered. [ identifier.
RESVER R N/2 Version identifier. Version of the
RESTAG.
RESSEC R us/167 Not defined when Security specific Not defined when registgring
registering the RES. parameters. the/RES. The structure Jand
The structure and parameters shall be those
parameters shall be specified in Table C.2 for the
those specified in BIIF profile of the file in yhich
Table C.2 for the BIIF the RES appears.
profile of the file in
which the RES
appears.
RESSHL R N/4 As specified for DES in | Lengthyof profile 0000 - 9999
Table 12. defined subheader
fields.
RESSHF C/PVU | Speci- Extend this table to Profile defined
fied in fully define each subheader fields.
RESSHL | subfield applicable to
the RES.
RESDATA|| R/PVU | Per value | Extend this table to Profile defined data
from file fully definecthe field.
header contents.ef the data
field.\Rrovide
additional narrative if
needed to provide a
comprehensive
description of the RES.

114



https://iecnorm.com/api/?name=9e33898aad4788ea08c65d8481376e30

© ISO/IEC

C.2.2.1.10 TFS Profile Proforma

The rules for defining valid profiles for TFS have the following objectives:
1. Provide interoperability between applications by specifically defining constraints on the TFS.
2. Provide a framework for developing TFS profiles.
3. Provide a BIIF TFS model profile for use with a BIIF Model Profile.
4. Set uniform rules for the development of conformance tests.

ISO/IEC 12087-5:1998(E)

The BIIF TFS model profile is a usable instance of the TFS. The BIIF TFS model profile is a starting point from which an
application-specific TFS profile should be defined. When creating a TFS profile, consideration should be given for each of the
BIIF Model Profile specifications and either accept the specification or modify them only when they are not adequate.

The following table defines the BIIF TFS Model Profile and provides a mechanism for an application to define a unique TFS
profile for conformance. The first column indicates the entry number for compliance, the second column is the requirement or
TFS command stated for compliance. The third column is the BIIF TFS Model Profile. Each condition is checked as Required,

Optional, C
checked ap

bropriately and all restrictions for the given command must be explained.

Table C.9 -- TFS profile proforma table

pXxes must be

Table TFS Command BIIF TFS Model Profile New Profile
Entry or Specificgtion
Number Specification
1 Profile name BIIF-TFS Must be unique name
not already registered.
2 BEGIN TFS Required: X Same as modé¢l profile:
Optional: X
Conditional: _
Prohibited: _ Profile must influde:
Restrictions: Must be only one instanee in’metafile and be | profile=profile Jname,
the first metafile command. The BEGIN TFS parameter date=CCYYMMDDhhmm
shall contain the following data, delimited by the */” ss, and namez“name of
character: TFS” delimited by the /
Profile=profile_name character (casp
BIIF-MODEL-TFS for model;profile, insensitive):
Date=CCYYMMDDhhmitmss, and Name="name of TFS”.
(case insensitive)
3 TFS VERSION Required: X Same as mod¢l profile:
Optional:  _ X
Conditional: ™
Prohibited;~™_
Restrictions: Must be only one instance per metafile and
be the“second metafile command.
4 TFS SECURITY Required: X Same as model profile:_
Optional: Required: X
Conditional: _ Optional: _
Prohibited: _ Conditional _
Restrictions: Must be only one instance per metafile and be | Prohibited: _
the third metafile command. Restrictions: The format
The format must match the security used in the BIIF Model
Profile. used for secur|ty must
match the fornpat used
for the BIIF profile.
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Table C.9 -- TFS profile proforma table  (continued)
Table TFS Command BIIF TFS Model Profile New Profile
Entry or Specification

Number Specification

5 TFS METADATA Required: X Same as model profile:
Optional: _
Conditional:_ Required: _
Prohibited: _ Optional: _
Restrictions: Conditional:
Must describe clearly the contents or purpose of the TFS | Prohibited:
and its transports contents. Restrictions:

6 THSHNBEX Regtireti—— Same-as-edetyrofile:
Optional: X _
Conditional: _ Required: _
Prohibited: _ Optional; _
Restrictions: Conditional: _
When used, it contains each transport name with the byte | Prohibited: _
offset from the beginning of the file to each BEGIN Restrictions:
TRANSPORT.

7 THS SUBSCRIPTION | Required: _ Same as model grofile:
Optional: X _
Conditional:_ Required: _
Prohibited: _ Optional: _
Restrictions: Conditional: _
Used for requesting TFS to be delivered te-tser Prohibited: _
determined by the TFS SUBSCRIPTI@QN parameters. Restrictions:
Each object delivery can be defined{ Example: XXX=1
defines that object XXX be delivered in the TFS file.
There are three subscription options: 1=pull requested
data, 2=subscribe to requesteddata, and
3=cancel subscription.

8 THS CONFIGURA- Required: _ Same as model fgrofile:

TION Optional: X _

Conditional: X Required: _
Prohibited: _ Optional: _
Restrictions: Conditional: _
Used for providing TFS information or requesting TFS Prohibited: _
information. When requesting TFS information the TFS Restrictions:

CONFIG DATA command must be present.

116



https://iecnorm.com/api/?name=9e33898aad4788ea08c65d8481376e30

© ISO/IEC ISO/IEC 12087-5:1998(E)
Table C.9 -- TFS profile proforma table  (continued)
Table TFS Command BIIF TFS Model Profile New Profile Specification
Entry or
Number Specification
9 TFS CONFIG Required: _ Same as model profile: _
DATA Optional: X Required: _
Conditional: X Optional: _
Prohibited: _ Conditional: _
Restrictions: Prohibited:
This command is conditionally required when the TFS Restrictions:
CONFIGURATION contains 0 to indicate that
configuration-data-isHheluded—Fhis-commandHs
optional otherwise. The TFS CONFIGURATION
consists of OBJECT_NAME-SERVICE. For example,
YYY=HTML. This indicates that an YYY object is of
type HTML. It is up to the application to provide the
Web Browser to read YYY.
10 TFS Descriptor Restrictions: Same as model prgfile: X

Commands

All TFS Descriptor Commands shall start after the
BEGIN TFS command and end before the BEGIN
TRANSPORT command.

11

BEGIN
TRANSPORT

Required:
Optional:
Conditional:
Prohibited: _

Restrictions:

Optionally required when one or mare)profiles are to be
transported. The BEGIN TRANSPORT parameter
should include the name of therecipient.

X
X

Same as model progfile: X

12

TRANSPORT
SECURITY

Required:

Optional:  _

Conditional: X

Prohibited: _

Restrictions:

Conditionally required when BEGIN TRANSPORT
command is present. Must be only one instance per
transport.and be the first command after the BEGIN
TRANSPORT command.

The format must match the security used in the BIIF
Model Profile.

Same as model prgfile: _
Required:
Optional:
Conditional:
Prohibited:
Restrictions:
Conditionally requifed when
BEGIN TRANSPORT
command is present and be
the first metafile command
after BEGIN TRANSPORT
command.
The format used fof security
must match the format used
for the BIIF profile.
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Table C.9 -- TFS profile proforma table  (continued)
Table TFS Command BIIF TFS Model Profile New Profile
Entry or Specification
Number Specification
13 TRANSPORT Required: X Same as model profile:
METADATA Optional: _
Conditional: _ Required: _
Prohibited: _ Optional: _
Restrictions: Conditional:
Must describe clearly the contents or purpose of the transport | Prohibited:
and its contents. Restrictions:
14 RANSPORTF Reguirett—— Same-as-rodel profile:
INDEX Optional: X _
Conditional: _ Required: _
Prohibited: _ Optionak _
Restrictions: Conditional: _
When used, it contains each profile name with the byte offset Prohibited: _
from the beginning of the BEGIN TRANSPORT command to Restrictions:
each high level BEGIN PROFILE.
15 Transport Restrictions: Same as modg| profile:
Descriptor All Transport Descriptor Commands for the given transport X
Commands shall start after the BEGIN TRANSPORT command.and’end
before the BEGIN TRANSPORT BODY command.
16 BEGIN Required: Same as mode] profile:
TRANSPORT Optional:  _ X
BODY Conditional: X
Prohibited: _
Restrictions:
Conditionally required for each BEGIN TRANSPORT
command. It must be the first command after the Transport
Descriptor Commands.
17 BEGIN PROFILE Required: _ Same as mode] profile:
Optional: X X
Conditional: X
Prohibited: _

Restrictions:
Conditionallyrequired when PROFILE ACTION or PROFILE

OBJECT ¢ommands are present within the given profile state.
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Table C.9 -- TFS profile proforma table  (continued)
Table TFS Command BIIF TFS Model Profile New Profile
Entry or Specification
Number Specification
18 PROFILE Required: X Same as model profile:
SECURITY Optional: _
Conditional: X Required: X
Prohibited: _ Optional:
Restrictions: Conditional:
Conditionally required when BEGIN PROFILE command is Prohibited:
present. Must be only one instance per profile and be the first Restrictions:
command-afterthe- BEGHIN-RPRORIE-command- Fhefermatused for
The format must match the security used in the BIIF Model securitymyst match the
Profile. format used for the BIIF
profile:
19 PROFILE Required: X Same as njodel profile:
METADATA Optional: _
Conditional: _ Required: _
Prohibited: _ Optional: _
Restrictions: Conditional: _
Must describe clearly the contents or purpose of the’prefile and | Prohibited: _
its contents. Restrictions:
20 PROFILE INDEX Required: _ Same as njodel profile:
Optional: X _
Conditional: _ Required: _
Prohibited: _ Optional: _
Restrictions: Conditional: _
When used, it contains each PROFILE ACTION, PROFILE Prohibited: _
OBJECT, or an embedded BEGIN PROFILE name with the Restrictions:
byte offset from the beginning.of the BEGIN PROFILE
command to each nextlevel command.
21 BEGIN PROFILE Required: Same as njodel profile:
BODY Optional:  _ X
Conditional: X
Prohibited: _
Conditionally required for each BEGIN PROFILE command. It
must be the first command after the Profile Descriptor
Commands.
22 Profile Descriptor Restrictions: Same as nodel profile:
Commands AllProfile Descriptor Commands for the given profile shall start X

after the BEGIN PROFILE command and end before the
BEGIN PROFILE BODY command.
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Table C.9 -- TFS profile proforma table  (continued)
Table TFS Command or BIIF TFS Model Profile New Profile
Entry Specification Specification
Number

23 PROFILE ACTION | Required: _ Same as model profile:
Optional: X _
Conditional: _ Required: _
Prohibited: _ Optional: _
Restrictions: Conditional:
When used parameter must be in the form Prohibited:
“OBJECT_NAME-= action”. This command must be ignored Restrictions:
and-decurmentedinetknown-to-the-application-

24 AROFILE OBJECT | Required: _ Same as modélprofile:
Optional: X _
Conditional: _ Required: _
Prohibited: _ Optional: _
Restrictions: conditional: _
Contains OBJECT_TYPE lor 2 OBJECT_NAME, Rrohibited: _
OBJECT_STORAGE O or 1 or 2, and OBJECT_DATA if Restrictions:
OBJECT_STORAGE is not 0.
Profile objects include all PIKS1 (PIKS Foundation) objeets
excluding the PIKS_IMAGE object. A PIKS image_object at
Foundation Level does not require the TFS mechanism.

25 BND PROFILE Required: Same as model [profile:
Optional:  _ X
Conditional: X
Prohibited: _
Restrictions:
Must be only one instance per profile state and be the last
command in the profile state.

26 BND TRANSPORT | Required: Same as model profile:
Optional:  _ X
Conditional: X
Prohibited: _
Restrictions:
Must be only, one instance per transport state and be the
last command in the transport state.

27 BND TFS Required;® X Same as model [profile:
Optional:  _ X
Conditional: _
Prohibited: _
Restrictions:
Must be only one instance per metafile and be the last
metafile command.

28 TFS ESCARE Required: Same as model profile:
Optional:  _ _
Conditional: _ Required: _
Prohihited: X Qptional- _
Restrictions: Conditional:
All TFS ESCAPE commands are ignored. Prohibited:

Restrictions:
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Table C.9 -- TFS profile proforma table  (concluded)
Table TFS Command BIIF TFS Model Profile New Profile
Entry or Specification
Number Specification
29 Nested Profiles Restrictions: Same as model profile:

Nested profiles or profiles within profiles are allowed. Nested
levels allowed: 10

Restrictions:

30 Number of Objects | Restrictions: Same as model profile:
There is no restriction to the number of objects as long as the _
file sizes of the TFS and BIIF comply within the certification Restrictions:
conformance level.

31 Number-of Profttes Restrictions: Same-astmdel profile:
There is no restriction to the number of profiles as long as the _
file sizes of the TFS and BIIF comply within the certification Restrictions
conformance level.

32 Number of Restrictions: Same as mqdel profile:

Transports There is no restriction to the number of transports as long as

the file sizes of the TFS and BIIF comply within the
certification conformance level.

Restrictions
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C.2.2.1.11 Implementation Support Requirements

Table C.10 is the proforma for specification of implementation support requirements as called for in Clause 5.4. Note that this
proforma does not specify content specifics of BIIF field values as done in other proforma tables. It identifies implementation
specific requirements beyond format content.

Table C.10 — Implementation Support Requirements

Profile Options and Rules Model Profile New Profile Specification
Profile Name:

As specified in 5.4, requirements | 1. The Model Profile imposes no further constraints | Select one or more of the

shall be expres sed ina manner for: fnllnwing'

that is testable - Image productive fidelity
- Compression/quality goals - Same as Model Rrafilg
- Content transforms
Special handling or processing rates or application - The following-are profile
semantics. specific constraints:

2. An implementation capable of producing BIIF
Model Profile compliant files shall ensure that all
such producer files are fully within the constraints of
the applicable complexity level of the model profile.
A producer need not support the full extent of
allowable options within the profile.

3. An implementation capable of interpreting the
Model Profile may implement complexitylevel 01
only or both complexity levels 01 and 02. The
implementation shall be able to interpret and use
any model profile compliant file.fer the complexity
level implemented.
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Annex D
(informative)
Implementation Considerations and Product Configurations
D.1 Implementation considerations and product configurations

ISO/IEC 12087-5:1998(E)

The Basic Imagery Interchange Format (BIIF) has been developed to provide image exchange capabilities and interoperability

among computer systems of various designs and capabilities. For the purposes of BIIF, interoperability means th

e ability to

exchange BIIF formatted imagery products among BIIF capable systems in a manner that is meaningful and useful to the end
users. This annex will discuss general considerations pertinent to successful implementation of BIIF. Guidelines will be
presented, and potential problems will be highlighted. BIIF preprocessor and postprocessor software, the software potentially
necessary to write and read a BIIF file based on host native mode files containing the data items to be included, are to be

. . . . «
written by the-user—The combination-of the PLEPLOCeSSOr and 'r_\netprnnp.cenr hereafterwill be referred to as the

IIF

implementation.” Preprocessing is sometimes called “packing,” and postprocessing is called “unpacking.”

Subclause [}
products. T
date.

D.4 discusses several generalized product configurations that can be used as the basis for defining s
hese product configurations are typical of those successfully used within the imagery and mapping ¢

D.2 THE_OVERFLOW example
The followin
example, th
there are fo

fields (UDIDO

g is a description of a sample instance that uses a TRE_OVERFLOW Data Extension Segment (DEY
b BIIF file consists of a file header, a single image segment and a single data ‘extension segment. Ad
r TREs which relate to the image segment. The four TREs should be placed in the image subheadd
and IXSHD). In this example, the four TREs have the following total-lengths:

TRE]
TRE2
TRE3
TREA4

- 91,000 bytes
- 32,000 bytes
- 27,000 bytes
- 42,000 bytes
The maximym capacity of either UDID or IXSHD is 99,996 bytes:"Hence the placement of TREs for this examplg
TREL1is pladed in the UDID field. (Uses 91,000 of availahle-99,996 bytes. No other TRE is small enough to be al
UDID field in its entirety. The first 3 bytes of the UDID-field must contain “000” to indicate no overflow to a DES.)
TRE3 are placed in the IXSHD field. (Uses 59,000_of\the available 99,999 bytes.) TRE4 is placed in the TRE_O
DES since there is not enough space remaining inyIXSHD to contain the entire TRE.) The first three bytes of the
must have the value 001 to indicate that overflow is going into the first DES in the file. The first DES is named
“TRE_OVERFLOW". The DESOFLW field contains IXSHD to show the field being overflowed. The DESITEM fi
001 to show| it is the first image segment from which the IXSHD field is overflowed.

D.3

BIIF describes the format ofiimages, graphics, text, and associated metadata within the BIIF file only. It does no
image, graphics, or textreqguirements of the host system. The host system is responsible for the handling of unp
and text, as|well as image, graphics, and text display capabilities.

Scppe of implementation

D.3.1

This standard=amda
any particular host system will be responslble for enforcing the fleld values When creating flles as stated in thls st

Cieating’headers and subheaders

D.3.2 Character counts

becific imagery
bmmunity to

). For this
ditionally,
r extension

is as follows:

dded to the
TRE2 and
VERFLOW
IXSHD field

pld contains

define the
pcked image

andard.

BIIF uses explicit byte counts to delimit fields. No end-of-field characters are used. These byte counts are critical for the

proper interpretation of a BIIF file. The BIIF implementation should compute these byte counts based on the file

contents to

insure accuracy. All fields in BIIF header and subheaders must be present exactly as specified in BIIF header and subheader

descriptions, and no additional fields may be inserted. BIIF uses various conditional fields whose presence, leng
structure is determined by previous fields and counts.

th, and

If an expected conditional field is missing, the remainder of the file may

be misinterpreted. A similar result will occur if a conditional field is inserted when it is not required. For these reasons, the item

count fields are critical, and every effort must be made to ensure their accuracy.
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D.3.3 Data

entry

© ISO/IEC

To reduce any operator workload imposed by the implementation, each implementation should provide where plausible for the
automatic entry of data. Global default values for the particular BIIF version should be inserted automatically in the file.
System default values, such as the standard size parameters for a base image, also should be entered automatically by the
implementation. Values that are known to the system, such as the time or the computed size of an overlay, also should be
entered automatically. Where operator value selection is needed, the use of pre-defined selection lists of valid values is
encouraged. Range or value checking logic for operator input field entries will help avoid inadvertent operator entry errors.

D.3.4

Tagged Record Extensions

Users may need to add additional data to a BIIF file header or image subheader. To accommodate this requirement, user-
defined data and extension fields are provided in the file header and segment subheader. One potential use for the user-
defined data and extension subheader data is to provide space for directly associating acquisition parameters with the image.

Use of these fi
shall be registg
ensures that d
management @
users.

D.3.5 Out-

The file creato
of-bounds valu
BIIF.

D.3.6

BIIF specifies

format to and f
the BIIF imple
system packag
must be transfi

Use

‘:L:D ICL'L.I;ICD il IDCItiUII Uf taggcd ICbUIUID t: Iclt iIIIP:CIIICI It t: 1T C)\tL‘:l IDiUII asS U:Cbbl IIUCL: ill t: Iib Dtal IL:QIUI.

red with the BIIF registration authority according to procedures available from the authority. This prg
fferent users will not use the same tag to flag different extended data. It also provides for configurati
f Tagged Record Extension formats where the extended data are expected to be used by a wide aug

pf-bounds field values

is responsible for ensuring that all BIIF field values are within the bounds specified by BIIF documen)
e in a BIIF field indicates that either an error occurred or that the sending station was not in full comp

pf images

L format for images contained within a BIIF file only. A BIIF implementation must be capable of trans
om the host system'’s local format. Some host systems have‘multiple formats for binary data. In the
nentation must use the appropriate host format to provide the’ necessary data exchange services wit
es. When imagery data of less than M bits-per-pixel is.displayed on an M-bit (2M gray shades) displd

Public tags
cedure

DN

ience of

(. Anout-
iance with

ating this
Se cases,
other

y device, it

brmed into the dynamic range of the device. One way'to do this is to modify the LUTs of the display glevice.

However, if M-pit and less than M-bit imagery is displayed simultaneously, the M-bit image will appear distorted. THe
recommended|method is to convert the less than M-bit imagery-ifhto M-bit imagery, then use the standard LUTs. THe following
equation will transform a less than M-bit pixel into and M-bit,pixel:
N = rjumber of bits-per-pixel
P, = N-bit pixel value
P,, = M-bit pixel value
2M -1
Pv="A "R
2" -1
D.3.7 Use pf text files
The text formaj field is proyided to help the reader of the file determine how to interpret the text data received. The file reader
is responsible for interpreting the various text formats. Format designations explicitly supported by BIIF are as folloys:
D.3.7.1 BCS|(EXTFMT=STA)
BIIF BCS is a specified format to provide a common format for all BITF implementatons. The BCS code shall be represented

as depicted in Tables D-1. This is the BCS code (Basic Latin Set) represented in ISO 646. The BCS codes shall be eight bits,
ai through as. The eighth bit, as, shall be set to 0. As shall be the Most Significant Bit (MSB), and a: shall be the Least
Significant Bit (LSB). Itis intended to provide for simple communications among BIIF stations. BIIF BCS-A format is
comprised of the following BCS characters (all numbers are decimal): Line Feed (10), Form Feed (12), Carriage Return (13),

and space (32) through tilde (126). This set includes all the alphanumeric characters as well as all commonly used punctuation
characters. All lines within a BIIF STA file will be separated by carriage return/line feed pairs. It is the responsibility of the local
system to translate these pairs into the local format. BIIF BCS has no standard line length. The host system must be capable
of processing lines that are longer than the local standard.

D.3.7.2 Additional TXTFMT Codes

BIIF allows multi-octet codes to be contained in the text data field. Different systems interpret these codes for various
purposes. The code “STA” in the TXTFMT field shall mean that only BCS-A characters appear in the text data field. A
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TXTFMT value of UC2 indicates UCS-2, two octet UCS , UC4 is UCS-4, four octet UCS, UT1 is UTF-1 (Basic Latin and Latin-1
Supplement, Tables D1-D4), UCS Transformation Format 1, and UT8 is UTF-8, UCS Transformation Format 8 (Amendment 2

of ISO 10646).

Table D.1 -- Basic Latin character set

000 001 002 003 004 005 006 007
SP 0 @ P ) P
000 016 032 048 064 080 096 112
! 1 A Q a q
001 017 033 049 065 081 097 113
" 2 B R b r
002 018 034 050 066 082 098 114
# 3 C S c s
003 019 035 051 067 083 099 115
$ 4 D T d t
004 020 036 052 068 084 100 116
% 5 E u e u
005 021 037 053 069 085 101 117
& 6 F \% f v
006 022 038 054 070 086 102 118
: 7 G w g W
007 023 039 055 071 087 103 119
( 8 H X h X
008 024 040 056 072 088 104 120
) 9 I Y i y
009 025 041 057 073 089 105 121
* : J 4 i z
010 026 042 058 074 090 106 122
+ ; K [ k {
011 027 043 059 075 091 107 123
, < L \ | |
012 028 044 060 076 092 108 124
¢ = M ] m }
013 029 045 061 077 093 109 125
. > N A n -
014 030 046 062 078 094 110 126
/ ? (0] _ o]
015 031 047 063 079 095 111 128
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126

Table D.2 -- Basic Latin character set explanation
Decimal Hex Name
032 20 SPACE
033 21 EXCLAMATION MARK
034 22 QUOTATION MARK
035 23 NUMBER SIGN
036 24 DOLLAR SIGN
037 25 PERCENT SIGN
038 26 AMPERSAND
039 27 APOSTROPHE
040 28 LEFT PARENTHESIS
041 29 RIGHT PARENTHESIS
042 Z2A ASTERISK
043 2B PLUS SIGN
044 2C COMMA
045 2D HYPHEN-MINUSb
046 2E FULL STOP
047 2F SOLIQUS
048 30 DIGIT ZERO
049 31 DIGIT ONE
050 32 DIGIT TWO
051 33 DIGIT THREE
052 34 DIGIT FOUR
053 35 DIGIT FIVE
054 36 DIGIT SIX
055 37 DIGIT SEVEN
056 38 DIGIT EIGHT
057 39 DIGIT NINE
058 3A COLON
059 3B SEMICOLON
060 3C LESS-THAN SIGN
061 3D EQUALS SIGN
062 3E GREATER-THAN SIGN
063 3F QUESTION MARK
064 40 COMMERCIAL AT
065 41 LATIN CAPITAL LETTER A
066 42 LATIN CAPITAL B
067 43 LATIN CAPITAL C
068 44 LATIN CAPITAL D
069 45 LATIN CAPITAL E
070 46 LATIN CAPITAL F
071 47 LATIN CAPITAL G
072 48 LATIN CAPITAL H
073 49 LATIN CAPITAL |
074 4A LATIN CAPITAL J
075 4B LATIN CAPITAL K
076 4C LATIN CAPITAL L
077 4D LATIN CAPITAL M
Q78 AE LATIN CAPITAL N
079 4F LATIN CAPITAL O
080 50 LATIN CAPITAL P
081 51 LATIN CAPITAL Q
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Table D.2 -- Basic Latin character set explanation
(concluded)

Decimal Hex Name
082 52 LATIN CAPITAL R
083 53 LATIN CAPITAL S
084 54 LATIN CAPITALT
085 55 LATIN CAPITAL U
086 56 LATIN CAPITAL V
087 57 LATIN CAPITAL W
088 58 LATIN CAPITAL X
089 59 LATIN.CAPITAL Y
090 5A LATIN CAPITAL Z
091 5B LEFT SQUARE BRACKET
092 5C REVERSE SOLIDUS
093 5D RIGHT SQUARE BRACKET
094 5E CIRCUMFLEX ACCENT
095 5F LOW LINE
096 60 GRAVE ACCENT
097 61 LATIN SMALL LETTER A
098 62 LATIN SMALL LETTER B
099 63 LATIN SMALL LETTER €
100 64 LATIN SMALL LETTER D
101 65 LATIN SMALL LETTER E
102 66 LATIN SMALL LETTER F
103 67 LATIN SMALL LETTER G
104 68 LATIN SMARLLETTER H
105 69 LATIN SMALL LETTER |
106 6A LATINNSMALL LETTER J
107 6B LATIN'SMALL LETTER K
108 6C LATIN SMALL LETTER L
109 6D LATIN SMALL LETTER M
110 6E LATIN SMALL LETTER N
111 6F LATIN SMALL LETTER O
112 70 LATIN SMALL LETTER P
113 71 LATIN SMALL LETTER Q
114 72 LATIN SMALL LETTER R
115 73 LATIN SMALL LETTER S
116 74 LATIN SMALL LETTER T
117 75 LATIN SMALL LETTER U
T18 76 LATIN SMALL LETTER V
119 77 LATIN SMALL LETTER W
120 78 LATIN SMALL LETTER X
121 79 LATIN SMALL LETTER Y
122 A LATIN SMALL LETTER Z
123 7B LEFT CURLY BRACKET
124 7C VERTICAL LINE
125 7D RIGHT CURLY BRACKET
126 7E TILDE
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Table D.3 -- Latin-1 supplement character set

008 009 O0OA 00B 0OOC 00D OOE  OOF
0 NB ° A 15} a ]
SP
128 144 160 176 192 208 224 240
1 i + A N a i
129 145 161 177 193 209 225 241
2 ¢ 2 A ) a 0
130 146 162 178 194 210 226 242
3 £ 3 A o) a 0
131 147 163 179 195 211 227 243
) T ” A 0 a 0
132 148 164 180 196 212 228 244
5 ¥ U A 0 & ol
133 149 165 181 197 213 229 245
6 ! 1 £ o} e 6
134 150 166 182 198 214 230 246
7 § : G x ¢ T
135 151 167 183 199 215 231 _ 247
8 - . E @ e %)
136 152 168 184 200 216 9327 248
9 © 1 E U é 0
137 153 169 185 201 2170 233 249
A a ° E ¥} é a
138 154 170 186 202 <, 218 234 250
B « » E U e 1}
139 155 171 187 283 219 235 251
C - Yy 1 U] i U
140 156 172 188 7204 220 236 252
D - ¥ i Y i y
141 157 173 189 205 221 237 253
E ® Ys | b 7 b
142 158  174% 190 206 222 238 254
F - é | R_ T y
143 159 175 191 207 223 239 255
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Table D.4 -- Latin-1 supplement character set explanation
Decimal Hex Name
160 A0 NO BREAK SPACE
161 Al INVERTED EXCLAMATION MARK
162 A2 CENT SIGN
163 A3 POUND SIGN
164 A4 CURRENCY SIGN
165 A5 YEN SIGN
166 A6 BROKEN BAR
167 A7 SECTION SIGN
168 A8 DIAERESIS
169 A9 COPYRIGHT
170 AA FEMININE ORDINAL INDICATOR
171 AB LEFT-POINTING DOUBLE ANGLE QUOTATION MARK
172 AC NOT SIGN
173 AD SOFT HYPHEN
174 AE REGISTERED SIGN
175 AF MACRON
176 BO DEGREE SIGN
177 B1 PLUS-MINUS SIGN
178 B2 SUPERSCRIPT TWO
179 B3 SUPERSCRIPT THREE
180 B4 ACUTE ACCENT
181 B5 MICRO SIGN
182 B6 PILCROW SIGN
183 B7 MIDDLE DOT
184 B8 CEDILLA
185 B9 SUPERSCRIPT ONE
186 BA MASCULINE ORDINAL INDICATOR
187 BB RIGHT POINTING DOUBLE ANGLE QUOTATION MARK
188 BC VULGAR FRACTION ONE QUARTER
189 BD VULGAR FRAGTION ONE HALF
190 BE VULGAR FRACTION THREE QUARTERS
191 BF INVERTED , QUESTION MARK
192 co LATIN CAPITAL LETTER A WITH GRAVE
193 C1 LATIN)CAPITAL LETTER A WITH ACUTE
194 Cc2 LATIN CAPITAL LETTER A WITH CIRCUMFLEX
195 C3 LATIN CAPITAL LETTER A WITH TILDE
196 c4 LATIN CAPITAL LETTER A WITH DIAERESIS
197 C5 LATIN CAPITAL LETTER A WITH RING ABOVE
198 C6 LATIN CAPITAL LIGATURE AE
199 4 LATIN CAPITAL LETTER C WITH CEDILLA
200 c8 LATIN CAPITAL LETTER E WITH GRAVE
201 C9 LATIN CAPITAL LETTER E WITH ACUTE
202 CA LATIN CAPITAL LETTER E WITH CIRCUMFLEX
203 CB LATIN CAPITAL LETTER E WITH DIAERESIS
204 cC LATIN CAPITAL LETTER | WITH GRAVE
205 CD LATIN CAPITAL LETTER | WITH ACUTE
206 CE LATIN CAPITAL | ETTER [ WITH CIRCUMELEX
207 CF LATIN CAPITAL LETTER | WITH DIAERESIS
208 DO LATIN CAPITAL LETTER ETH (ICELANDIC)
209 D1 LATIN CAPITAL N WITH TILDE
210 D2 LATIN CAPITAL LETTER O WITH GRAVE
211 D3 LATIN CAPITAL LETTER O WITH ACUTE
212 D4 LATIN CAPITAL LETTER O WITH CIRCUMFLEX
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Table D.4 -- Latin-1 supplement character set explanation (continued)

Decimal Hex Name
213 D5 LATIN CAPITAL LETTER O WITH TILDE
214 D6 LATIN CAPITAL LETTER O WITH DIAERESIS
215 D7 MULTIPLICATION SIGN
216 D8 LATIN CAPITAL LETTER WITH STROKE
217 D9 LATIN CAPITAL LETTER U WITH GRAVE
218 DA LATIN CAPITAL LETTER U WITH ACUTE
219 DB LATIN CAPITAL LETTER U WITH CIRCUMFLEX
220 DC LATIN CAPITAL LETTER U WITH DIAERESIS
221 DD LATIN CAPITAL LETTER Y WITH ACUTE
222 DE LATIN CAPITAL LETTER THORN (ICELANDIC)
223 DF CATIN SMALL LETTER SHARP S (GERMAN])
224 EO LATIN SMALL A WITH GRAVE
225 El LATIN SMALL LETTER A WITH ACUTE
226 E2 LATIN SMALL LETTER A WITH CIRCUMFLEX
227 E3 LATIN SMALL LETTER A WITH TILDE
228 E4 LATIN SMALL LETTER A WITH DIAERESIS
229 ES LATIN SMALL LETTER A WITH RING ABOVE
230 E6 LATIN SMALL LIGATURE AE
231 E7 LATIN SMALL LETTER C WITH CEDILLA
232 E8 LATIN SMALL LETTER E WITH GRAVE
233 E9 LATIN SMALL LETTER E WITH ACUTE
234 EA LATIN SMALL LETTER E WITH CIRCUMFLEX
235 EB LATIN SMALL LETTER E WITH DIAERESIS
236 EC LATIN SMALL LETTER | WITH GRAVE
237 ED LATIN SMALL LETTER | WITH ACUTE
238 EE LATIN SMALL LETTER | WITH CIREUMFLEX
239 EF LATIN SMALL LETTER | WITH DIAERESIS
240 FO LATIN SMALL LETTER ETH, (IEELANDIC)
241 F1 LATIN SMALL LETTER N WITH TILDE
242 F2 LATIN SMALL LETTER Q'WITH GRAVE
243 F3 LATIN SMALL LETTER O WITH ACUTE
244 F4 LATIN SMALL LETBHER O WITH CIRCUMFLEX
245 F5 LATIN SMALL LETTER O WITH TILDE
246 F6 LATIN SMALLCRETTER O WITH DIAERESIS
247 F7 DIVISION-SIGN
248 F8 LATIN SMALL LETTER O WITH STROKE
249 F9 LATIN SMALL LETTER U WITH GRAVE
250 FA LATIN SMALL LETTER U WITH ACUTE
251 FB LATIN SMALL LETTER U WITH CIRCUMFLEX
252 FC LATIN SMALL LETTER U WITH DIAERESIS
253 FD LATIN SMALL LETTER Y WITH ACUTE
254 FE LATIN SMALL LETTER THORN (ICELANDIC)
255 FF LATIN SMALL LETTER Y WITH DIAERESIS
D.3.8 File system constraints
A BIIF file is presented as a stream of contiguous octets. The file length value which appears in the file header represents an

exact count of the meaningful octets contained within the BIIF file structure. This value may not always correspond with file
size values reported by some computer file storage systems (e.g. those that store files on multi-byte block boundaries vice
single byte boundaries). The requirement for storing and exchanging BIIF files between systems with differing file storage
structures must be accommodated when implementing BIIF. When the file storage system reports a larger file size than the
value contained in the file header, the file length value in the file is the basis for determining the last byte of meaningful data
within the file. When a smaller file size is reported by the file system, it is an indication that the file has been inadvertently
truncated during the file exchange process and is therefore incomplete or otherwise defective.

D.3.9  Security considerations

A BIIF file contains sufficient security information in the file header, image and graphic subheaders to allow implementors to
meet virtually any security requirement for controlling the use and presentation of data. Exact security information handling
requirements generally are specified by appropriate accreditation authorities or specific user requirements. It is suggested that
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implementors extract the appropriate security markings from one or more of the header/subheaders and ensure that the
information is always displayed whenever the pertinent part of BIIF file is displayed.

D.4 Product configurations

BIIF provides a very flexible means to package imagery products. Interoperability places a significant burden on BIIF read
capable implementations to be able to interpret and use potentially any combination and permutation of BIIF file format options
that may be created by BIIF file producers. Consequently, significant care should be taken when defining product
specifications for BIIF formatted imagery products.

The objective of the following discussion is to describe several generalized product configurations that can be used as the
basis for defining specific imagery products. These product configurations are typical of those successfully used within the
imagery and mapping community to date.

D.4.1 General

An imagery |product may potentially be produced under one of the following concepts:
1. Single File, Single Base Image - This is the most common use of BIIF format. In this product cancept| the BIIF file is
prqduced with a focus on a single image, commonly called the ‘base image’. All other segments and|extended data
within the file are focused on amplifying the information portrayed in the base image.

2. Sirjgle File, Multiple Images - In this product concept, the BIIF file is produced containing’maltiple imaggs, all of which
haye equal or similar significance to the value of the product. Other segments and exténded data within the file are
fodused on amplifying the information portrayed in the image(s) to which they are associated.

3. Sirjgle File, No Image - This type of product may only have graphic segments, or only fext segments, orlonly extension
segments, or any combination of these segments. The significance of the datd within the file may pertain only to that

file}, or it may pertain to one or more files with which it is associated.

4. Mdltiple Correlated Files - For this product concept, the product is comprised of multiple BIIF files that pre interrelated
as [explicitly defined in the product specification.

7]

D.4.1.1 Single file, single base image

For this typg of product file, there is one image of central focus, the base.image, placed on the Common Coordingte System
(CCS) plang. lts first pixel may be located at the origin (0,0) of the CE€S/or off-set from the CCS origin according to the
row/column|coordinate values placed in the location (LOC) field of thé.image subheader. Figure D.1 provides a fepresentative

portrayal fof the following discussion,
0,0 R
: Ll
1 . CCS COLUMNS
D ;
A s
: CCS Boundary as
. indicated by
B : :
: Complexity Level
w
CCS ROWS
1. Common Coordinate System Origin (0,0)
2. Image DL =100 AL =000 ILOC =45,50
A. Inset Image DL =110 AL =100 ILOC =50,300
B. Inset Graphic DL =120 AL =110 ILOC =250,-100
(Box & Arrow)

Figure D.1 -- Single file, sin gle base ima ge representation

D.4.1.1.1 Image segment overlays

Additional images, often called subimages or inset images, may be included as separate image segments in the file. The
purpose of these images is to add information or clarity about the base image. Their placement in the CCS plane is controlled
by the value of each segment’s Attachment Level (AL) and Location (LOC) row/column value. When overlay images are
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attached to the base image, the LOC value represents a row/column off-set in the CCS from the location specified by the base
image row/column LOC value. If the overlay image is unattached to any other segment (AL=000), the overlay’s LOC value is a

row/column off

-set from the CCS origin (0,0).

D.4.1.1.2 Graphic segment overlays

Graphic Segments are used to provide graphical (lines, polygons, ellipses, etc.) and textual annotation to the base image. The
graphic representation is done using Computer Graphics Metafile (CGM). In a manner similar to image segment overlays, the
placement of graphics in the CCS plane is controlled by the value of each segment’s AL and LOC values. CGM has its own
internal coordinate space called “Virtual Display Coordinates (VDC)” that has its own defined origin (0,0) point. The row/column
value in the graphic segment LOC field identifies the placement of the graphic’s VDC origin point relative to the CCS origin
when AL=000 or relative to the segment LOC to which it is attached.

D.4.1.1.3 Nonfdestructive chday:

BIIF image an
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on or under an
Display Level
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presentation o
non-destructib
pixels values o

D.4.1.1.4 Text

Text segmentg
activities portrg

D.4.1.1.5 Extsg
BIIF file heade

]

graphic segment overlays are handled in a non-destructive manner. The overlays may be placed-a
ds of the CCS (defined for a specific BIIF file by the Complexity level (Clevel)). They may be placed
b, partially on the base image, or entirely off of the base image. Any image or graphic segment can
y other segment, fully or partially. The visibility of pixel values of overlapping segments,is, determine
DL) assigned to that segment. Each displayable segment (images and graphics) is assigned a DL (r
is unique within the file. At any CCS pixel location shared by more than one image{or-graphic, the v
b from the segment having the greatest DL value. If the user of a BIIF file opts tg ‘'mave an overlay of
an overlay, the next greatest underlying pixel value(s) will then become visible. This approach allo
e nature of BIIF overlays as opposed to the ‘burned in’ approach where overlay pixel values are use
f the underlying image.

Segments

allow inclusion in BIIF file of textual information related to the-base image, perhaps a textual descrip
yed in the image.

nsion data

and each standard data type sub-header have designated expandable fields to allow for the options

of extension data. The inclusion of extension data provides the ability to add data/information about the standard d

(metadata) tha
one or more B
field) of the sta
across multiplg
header fields.

Whereas gene|
header and su
contains exten
components of
1. Data
2. Data
3. Data
4. Data

D.4.1.2 Singl
For this type o

 is not contained in the basic fields of the headers and subheaders. The additional data is containg
IF tagged record extensions that are placedin the appropriate field (user defined data field or extend
ndard data type subheader for which the metadata applies. When tagged record extensions have af
data types in the file, or otherwise apply to the entire BIIF file in general, they are placed in the appr

al purpose BIIF readers should:always be able to portray image and graphic segments and act on s
bheader data, they may not'always be able to act on product specific extension data. Upon receipt off
sion data, a BIIF compliant system should at least ignore the extensions and properly interpret the ot
the BIIF file. Exemplary use of tagged record extensions:

hbout people, buildings, places, landmarks, equipment or other objects that may appear in the image
o allow correlation_of information among multiple images and annotations within a BIIF file

hbout the equipment settings used to obtain the digital image, xray, etc.

o allow geapositioning of items in the imagery or measurement of distances of items in the imagery.

b file'multiple images

product file, multiple images of equal or similar focus (multiple ‘base’ images) are placed within the

]
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turn off the
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Common

Coordinate System (CCS) plan. Each image IS located at an ofi-set from the CCS origin such that there 1S no overlap among
the images. The Complexity Level of the file must be chosen such that the bounds of the CCS for the file are sufficient to
contain the extent of all segments within the file. Figure D.2 provides a representative portrayal for this product type.
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