INTERNATIONAL ISO/IEC
STANDARD 13249-5

Second edition
2003-11-01

Information technology — Database
languages — SQL multimedia and
application packages —

Part 5:

Still image

Technologies de l'information — Langages de bases de données —
Multimédia~SQL et paquetages d’application —

Partie 5: Image fixe

Reference number
ISO/IEC 13249-5:2003(E)

L . © ISO/IEC 2003




ISO/IEC 13249-5:2003(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© ISO/IEC 2003

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © ISO/IEC 2003 — All rights reserved



ISO/IEC 13249-5:2003(E)

Contents Page
o =TV o vi
e Yo 11 T o) PN vii
1 ST oo o - N 1
2 NOIrmMative refEr@NCES ... .. e e mn e e e e e s e e mn e e e e e e an 2
3 Terms and definitions, notations and conventions............cccccooiiiiiiii e 3
31 Terms and definitioNS ... ..o 3
3.1.1 Terms and definitions provided in ISO/IEC 13249-1:2002 ........ccccceriieccvnmmererserssssssnsneeeessessssnns 3
3.1.2 Terms and definitions provided in this part of ISO/IEC 13249 ............ccoocrirrririccccrmeeerere s 3
3.1.3 Terms and definitions taken from ISO/IEC 9075-9:2001 .........cccceeeeerrrrrrsmerressmreessssneeeesssmeeeenas 4
3.1.4 Terms and definitions taken from ISO/IEC 10918-1:1994 ..........coo o imrrirmrrrre e 4
3.1.5 Terms and definitions taken from ISO/IEC 15444-1:2000 .........ccccceiiiiriinnnmrrrrereenecsmme e e seaas 4
3.2 [NV 0 = 1 o T 4
3.2.1 Notations provided in ISO/IEC 13249-1:2002 ...........ccccceeeermrerrsrsrrrrssssrerssssssesssssssresssssssesssssnnessans 4
3.2.2 Notations provided in this part of ISO/IEC 13249 ........... e 4
3.3 L0 oY 0 1V 4T e o L= 4
4 L0 0 0T o1 =3 T 5
4.1 Introduction .........L 00l s S Ve e e e 5
4.2 Concepts taken from ISO/IEC 9075-9:2001..........ccccrrrrrirsimmssnmererersssssssssmsesseessssssssssnsnsssessssssssnnnes 6
4.3 Types representing still images ... . . . e L e e 6
4.3.1 Attributes of the SI_Stilllmage type .......ccccceiririiiiicccccerrrr s ss e mne e e 6
4.3.2 Methods of the SI_Stilllmage tyPe i iiiimeneiriiiimiamnmerrrerrisssssssmsreressssssssssnessesssssssssssnsensssssss 6
4.4 IMAGE FEALUIES ... uunernrirnsinnssrsinnmsrnnsnsissnnamusnndersshe daiasdaisss msaiiskinnnnbnnessi 35nnad36h fhnnessanssasnnnnsenasssssnnnnnenesss 7
441 Feature tYPeS .. .ooiicueieiiiuernnsierm s fnd 3 xminn e insas e x5 (e E 143 £3 6y Eanssnnnnanssnnnssnssnnnssssssnsnsassnnssssssnnnsssssnnens 8
442 Assessing the similarity of images ........ccccociiiiiiiinic e ————— 8
4.5 Complementary SQL-invoked regular functions .........cccccccmiiriinni e 9
4.6 AuXiliary type SI_CoOlor. ... ..o 1
4.7 The Still Image Information Schema..........ccccoiiiiiin e ———— 1
5 85 1IN T = Ve T8 I8/ o 1= 12
5.1 SI_Stilllmage Types and ROULINES ........ccooioiiiiiceerrccccee e 12
E5 700 e B TR 11y =T 1= 15 1 RS 12
5.1.2 SI_Stilllmage Methods ...... ... rre e e s e sme s e s ne e s me e e meenssmne e ennnns 17
5.1.3 Sl_setContent Method ... s s e ssms e e e e e e s s s mnme e e s s e nnnns 22
5.1.4 Sl_changeFormat Method ... e ssne e s e s mmn e e e e nnnes 23
5.1.5 SI_Scale Methods........ e e s mmn e e s e e s e e e e e e e n e nnns 24
5.1.6 SI_ResSize Methods....... ..o s mme e e s n e e e e s 26
5.1.7  SI_Rotate Method......... e s s e e e e e e e s s 28
5.1.8 SI_Thumbnail Methods.......... . s e e 29
5.1.9 Sl_InitFeatures Method ........... e e 30
5.1.10 Sl_ClearFeatures method........... e mmn e s 30
5.1.11 SI_Score MethOds ... ccmscrr e r s sss s e e s s s s mnnn e e e s sa s samnne e e e e eessssnneeneeenssnnnn 31
5.1.12 Functions Complementing SI_Stilllmage Methods .........cccccciiriiiiciccccirirr e 33
5.1.13 Sl_chgContent FUNCHION.........ccciiiiiccc et e s e s s mmn e e e e e s a e mme e e s s nnnns 35
5.1.14 Sl_convertFormat FUNCHION ..........coo i rr s sssse s e s s e s ssmn e e e e s s mmn e e s nmnes 35
5.1.15 Sl_scalelmage FUNCLION ... serr e r s s e s e e e mnne e e e s e s mmnn e e e s s s nnnns 35
5.1.16 SI_zoomImage FUNCLION ... cccese e e s ssn s e e s s s mnn e e e e s e s s s s mmmmneesnn s nnnns 36
5.1.17 Sl_resizelmage FUNCHION .......ccccuiiiiiiiiicrr s 36
5.1.18 Sl_rotatelmage FUNCLION .........cccoiiiiiiiiinir e 37
5.1.19 Sl_getThmbnl FUNCLION ......ooiiiir s 37
5.1.20 SI_getSizedThmbnl FUNCLION........cccoiiiiiiiir s 37
5.1.21 Sl_setimageFtrs FUNCHION ........cooiiiiiir s 38

© ISO/IEC 2003 - All rights reserved Contents iii



ISO/IEC 13249-5:2003(E)

5.1.22 SIl_resetimageFtrs FUNCLION ... e smn e s s e s snmn s 38
5.1.23 Functions Complementing Observer Functions of Type SI_Stilllmage ........ccccccveeevcerrrcnneen. 39
5.1.24 Functions not intended for PUBIIC USe ........coo i 40
6 = L0 =Y 18T/ o == 49
6.1 SI_AverageColor Type and ROULINES ..........ccceiiiiiiiccccncrrirr s csnne s ssnn e e mnn e e 49
(700 P = TN V2= = e [T 0 (o1 g I8/ < -SSP 49
6.1.2 SI_AverageColor Methods...........cccciiiiiimiiiir i 50
(00 = T~ o o1 = 1 =Y d 4 T o P 51
6.1.4  SI_findAVGCIr FUNCLION ...t e 51
6.1.5 SI_MKAVGCIr FUNCHION ....coeiiiei et 52
6.1.6 SI_ScoreByAvgCIr FUNCLION ........cccceiiiini s e 52
6.2 SI_ColorHistogram Type and ROULINES .......ccccceiiiiiccccimmmeiinr s ccsssssse s s e s s s sssse s e s e e s s ss s smmnnnnees 52
6.2.1  SI_CoOlOrHiStOgram TYPE ......cccccerrriiiisisssnmrrererssssssssssseeeesesssssssssmsssessessssssssnnssssssssssssssannnssnsssssnnnes 52
6.2.2 Sl_ColorHistogram Methods............cccciimiiimiiiiicccsnecrre s ssee e e s s s sms e e e e e e s s s s smnnn e e e e s s snnnns 54
6.2.3  SL_Append Method..............iiiiiicccccrecrrrr s s e e e s sss s e e s e e s s s snmn e e e e e e e sa s s aneees s snnnns 56
6.2.4  SI_Score Method ...t ss e s s s ms s e e e s e s s s s s smmnn e e e e e ea s s aneneees s snnnns 57
6.2.5 SL_findCIrHStgr FUNCHION.......ooiiiiii et ssms e s s smn e e e e e s e s mmme e e s s smmnns 57
6.2.6 SI_MKCIrHstgr FUNCLION ........cooiiii e 58
6.2.7  Sl_arrayCIrHstgr FUNCLION.........occiii e 58
6.2.8 Sl_appendCIrHstgr FUNCLION......... .. me e e 58
6.2.9 SI_ScoreByCIrHstgr FUNCLION........cccoocciiiiccn e 59
6.3 SI_PositionalColor Type and ROULINES ... e 59
(S T T = I o =1 1Y F= 1 0o e it 1 o1 59
6.3.2 SI_PositionalColor Method.............ooc i rsen e sms e e s s s s mnnn e e ee s smnnns 60
6.3.3  SI_SCOre Method ..... . cceiiiiiiiiienrererierisssssssmareeerssssassasamssenensssassasannmesssasssesassannsesssssesssssasenssnssssssnnns 61
6.3.4 SL_findPstnICIr Function'.........0. Ll L i e e Ve e Ve e e 62
6.3.5 SI_ScoreByPstnICIr FUNCLION ...........cuemiiiiiiiiiinmseser s emessssssonesessssessssssmssssssssssssssssnsmssssssssnnnes 62
6.4 SI_Texture Type and Routines!|.. . q. . e L e e 62
6.4.1  Sl_TeXtUIE TY PO .. cceeeiiiiiiiscissmnrre e s e s ss s s s ssms e e e e e s ssssssssmsne e e eesea s s mnnneeeeseasassnnnneenessasasnenennensnnssnnnns 62
6.4.2 Sl_Texture Method ............ e G0 G413 04GR G ThEHI e e n e mmmn e e e e e ee s s mmmneseeesesnsssnnnnsessnnssnnns 63
6.4.3  SI_Score Method ........ccc. riieeiessnrienmsrassnsssmhenssndersshe faiat f574 rh3 i sk Snnmrt mes s 5 5unad3f} frneensnsssnnnnsesssnssannns 64
6.4.4 Sl_findTexture Function ..............;cv.0 ERA( Sttt s ianas ok XedrEs ) (A(YRmmnnnnnnnnnnnnnnnnnnnnnnnnnanansnsassnnsnsnnnnns 65
6.4.5 Sl_ScoreByTexture FUNCLION ........cccoiiiiiiiiinr et 65
6.5 SI_FeatureList Type and ROULINES .........cco e eee e s e 65
6.5.1  SI_FeatureLiSt TYPe ..ccuuiiiiiicc e s cssmsrrr s s s sss s e s e s s s s s smsnn e e e e s sa s s samnn e s e e e eessn s nnneeennnsnnnns 65
6.5.2 Sl_FeatureList Method.......... .t ere e snnn e e e e e s e s s e s e s mmnns 67
6.5.3 Sl_setFeature Methods. ... e e e s e s s mnme e e s s mnnes 69
6.5.4  SI_Score Method ... sssr e s ms s e e e e s s s s s smmne e e e e e sa s s nn e e e een s nnnnns 71
6.5.5 SI_MKFErList FUNCLION .........eeeeeee s sen e s smn e e e e s s amnn e e s e 73
6.5.6 SI_ScoreByFtrList FUNCLION ... scer e sss e s s s mnme e e e e 73
6.5.7 Regular Functions Complementing SI_setFeature Methods.........ccccccoiiiiiiiiiciciiicccccees 74
6.5.8 Regular Functions Complementing Observer Functions of type SI_FeatureList ................. 75
6.6 Auxiliary Types and ROULINES ... 77
L0 0 = T 0 e Y I/ « - 77
6.6.2 SI_RGBCOIOr Method.........cccccciiiiicreiiiccre s sssssee s s s e s ssn e e s san e e s me e e s me e s s s mn e e s s mn e e e s mn e nnsnnnns 77
6.6.3 SI_MKRGBCII FUNCION.........eiiiiiiiiccir s ms e smmn e e e s mmmn e e s s mmnns 78
7 SQL/MM Still Image Information Schema...........ccoo e 80
71 L Yo 11 o T 80
7.2 SI_FEATURES VIBW.......uiiiiiiiiiireirerssseresssssreses s e ssssssr e sssssss e sasssne e sssssssesesssnsesesssnsesesssnsesssnnensns 80
7.3 SI_IMAGE_FORMATS VIEW.....coiceoieriirmrerisssnrressssssresssssresassssesssssssesssssssessssansessssansessassnsessasssnsans 80
7.4 SI_IMAGE_FORMAT_CONVERSIONS VIi€W ........ccomriiimrerrnsmrerrsssmrerssssmnesssssmnesssssmnesssssmsesssssmnenss 80
7.5 SI_IMAGE_FORMAT_FEATURES VI€W .......coiiiiiirrrccerrrssmeeesss e e ss s smsess s e s smse s s smnesssssmneeas 80
7.6 SI_THUMBNAIL_FORMATS VIEW ......cccctrriarnrerisssserrsssssserssssssessssssssessssssnessssssnessssssnessssssnsnsssssnnnns 81
7.7 SI_VALUES VIBW.....oiiiicciieiicieieissssressssssresssssssesssssssssssssssssssssssssasssssesssssssesssssssesassssnenssssnenssssnnensns 81
7.8 SOt NAME VIBWS ... .t amn e e e e e e s mmme s e e e mmmnn e e e s 81
8 SQL/MM Still Image Definition Schema ... 82
8.1 0 Yo 112 o) T 82
8.2 SI_FEATURES base table...........ciiiiiiie e s s s s s n e s e mn s 82

iv Contents © ISO/IEC 2003 - All rights reserved



ISO/IEC 13249-5:2003(E)

8.3 SI_IMAGE_FORMATS base table..........ccccriieeoirrrereerrrcmreresser e e s e e s ssssms e s s s sse e s ssme s ssssmeesensnns 83
8.4 SI_IMAGE_FORMAT_CONVERSIONS base table...........cccccoomrirenrerircre e esssmee e 84
8.5 SI_IMAGE_FORMAT_FEATURES base table ..........cccccooiiirenirirrere e essee e sssmee e 84
8.6 SI_THUMBNAIL_FORMATS base table..........ccccocooiiriierirrrccrer e esssce e s e e s e sme e sme e 85
8.7 SI_VALUES base table...........cccoiriieeiiiceeerrrcsees e s s sssms e s s ssms e s s e s sme e s sme e s s me e s s sme e s smme s 85
9 RS = 10 L= 03 o - 87
10 L0 oY 01 {0 4 4 =g ' 88
10.1 Requirements for CoONfOrManCe...... ... e 88
10.2 Features of ISO/IEC 9075-9:2001 required in this part of ISO/IEC 13249 .........ccccvrriiiiiiiinnns 91
10.3  Claims Of CONFOrMANCE ... s mm e e e e s e s s mmmn e ee s nmnns 92
T T N 0] . = (=) T 93
A1 Implementation-defined Meta-variables .........cccccciiiiccccimiini s e 94
WX =) = T L) (o] 4T 11YZ= ) PSSP T 95
B.1 Implementation-dependent Meta-variables ... 99
T = 100
Tables Page
Table 1 — Method and function,name 'correspondences.. k. Ll L il i e s s s smsmee e e e e ee s e 9
Table 2 — SQLSTATE class and subclass ValUEs ............coo i crce e e e 87

© ISO/IEC 2003 - All rights reserved Contents v



ISO/IEC 13249-5:2003(E)

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
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint technical committee is to prepare International Standards. 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.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC 13249-5 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 32, Data management and interchange.

This second edition cancels and replaces the first edition (ISO/IEC 13249-5:2001), which has been technically
revised.

ISO/IEC 13249 consists of the following parts, .under the general title: Information technology — Database
languages — SQL multimedia and application packages:

— Part 1: Framework
— Part 2: Full-Text
— Part 3: Spatial

— Part 5: Still image

— Part 6: Data mining

vi Foreword © ISO/IEC 2003 - All rights reserved
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Introduction
The purpose of this International Standard is to define multimedia and application specific types and their
associated routines using the user-defined features in ISO/IEC 9075.
This document is based on the content of ISO/IEC International Standard Database Language (SQL).
The organization of this part of ISO/IEC 13249 is as follows:

1) Clause 1, "Scope", specifies the scope of this part of ISO/IEC 13249.

2) Clause 2, "Normative references", identifies additional standards that, through reference in this part of
ISO/IEC 13249, constitute provisions of this part of ISO/IEC 13249.

3) Clause 3, "Definitions, notations, and conventions”, defines the notations and conventions used in this
part of ISO/IEC 13249.

4) Clause 4, "Concepts", presents concepts used in the definition of this part of ISO/IEC 13249.
5) Clause 5, "Still Image Types", defines the still image user-defined types and associated routines.

6) Clause 6, "Feature Types", defines the user-defined types provided for the manipulation of still image
features.

7) Clause 7, "SQL/MM Still Image Information Schema" defines the SQL/MM Still Image Information
Schema.

8) Clause 8, "SQL/MM Still Image Definition Schema" defines the SQL/MM Still Image Definition Schema.
9) Clause 9, "Status Codes"pdefines the, SQLSTATE codes used-in‘this part'of ISO/IEC 13249.
10) Clause 10, "Conformance", defines the criteria for conformance to this part of ISO/IEC 13249.

11) Annex A, "Implementation-defined elements"”, is an informative Annex. It lists those features for which the
body of this part of ISO/IEC 13249 states that the syntax or meaning or effect on the database is partly or
wholly implementation-defined, and describes the defining information that an implementer shall provide
in each case.

12) Annex B, "Implementation-dependent elements”, is an informative Annex. It lists those features for which
the body of this part of ISO/IEC 13249 states explicitly that the meaning or effect on the database is
implementation-dependent.

© ISO/IEC 2003 - All rights reserved Introduction vii
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INTERNATIONAL STANDARD ISO/IEC 13249-5:2003(E)

Information technology — Database languages —
SQL multimedia and application packages —

Part 5:
Still image

1 Scope
This part of ISO/IEC 13249:
a) introduces the still image part of ISO/IEC 13249 (all parts);
b) gives the references necessary for this part of ISO/IEC 13249;
c) defines notations and conventions specific to this part of ISO/IEC 13249;
d) defines concepts specific to this part of ISO/IEC 13249;
e) defines the still image user-defined types and their associated routines.
The still image user-defined types defined:in this part of ISO/IEC.13249 adhere to the following.

— Asstill image user-defined type is@énerictorimage handling. <ltiaddresses the need to store, manage and
retrieve information based on aspects of inherent image characteristics such as height, width and format
and based on image features such as average color, color histogram, positional color and texture. It also
addresses the need to employ manipulation such-as-rotation, scaling, as well as similarity assessment.

— Astill image user-defined type does notredefine the database)language SQL directly or in combination
with another still image data type.

The still image user-defined types are applicable to all different image formats. However, not all functionality
can be used with all known still image formats.

An implementation of this part of ISO/IEC 13249 may exist in environments that also support information and
content management, decision support, data mining and data warehousing systems.

Application areas addressed by implementations of this part of ISO/IEC 13249 include, but are not restricted
to, graphics, multimedia, scientific research and medicine.

© ISO/IEC 2003 - All rights reserved Scope 1
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 9075-9:2001, Information technology — Database languages — SQL — Part 9: Management of
External Data (SQL/MED)

ISO/IEC 13249-1:2002, Information technology — Database languages — SQL multimedia and application
packages — Part 1: Framework

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

ISO/IEC 15444-1:2000, Information technology — JPEG 2000 image coding system — Part 1: Core coding
system

2 Normative references © ISO/IEC 2003 - All rights reserved
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3 Terms and definitions, notations and conventions

31 Terms and definitions

3141 Terms and definitions provided in ISO/IEC 13249-1:2002
This part of ISO/IEC 13249 makes use of all terms defined in ISO/IEC 13249-1:2002.

3.1.2 Terms and definitions provided in this part of ISO/IEC 13249
For the purposes of this document, the following terms and definitions apply.

3.1.21
basic image feature
a basic image feature is an image feature that is not a composite feature

31.2.2
color space
a set of conventions how to represent a color value

3.1.23
composite feature
an image feature, which consists of basic image features and their associated weights

31.24

image format

a set of conventions for storing the image data.of still.images-in-a specific.compressed or uncompressed file
format

31.25
image feature
characteristic (other than inherent image characteristics) of the raw image

3.1.2.6
inherent image characteristics *
image format and particular physical characteristics of a still image

3.1.2.7
list of weighted features
see composite feature

3.1.2.8
most significant color
a single color representing the dominant color of a part of an image

3.1.29
raw image
a binary string that represents a certain image

3.1.2.10
similarity of images
a numerical measure obtainable by the comparison of two images; the measure is based on image features

3.1.2.11

still image
see "image" in Subclause 3.1.5, "Terms and definitions taken from ISO/IEC 15444-1:2000"

3.1.2.12
thumbnail
a raw image which was obtained from another raw image by downsizing

© ISO/IEC 2003 - All rights reserved Terms and definitions, notations and conventions 3
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313 Terms and definitions taken from ISO/IEC 9075-9:2001
This part of ISO/IEC 13249 makes use of the following terms defined in ISO/IEC 9075-9:2001:
a) datalink

314 Terms and definitions taken from ISO/IEC 10918-1:1994
This part of ISO/IEC 13249 makes use of the following terms defined in ISO/IEC 10918-1:1994:
a) columns

NOTE 1 The use of "columns" here is as defined in the JPEG standard and not as defined in the SQL
standard.

b) component
c) (digital) (still) image

NOTE 2 Parentheses around the text "digital” and "still" is a convention used by ISO/IEC 10918-1 to denote
that the phrases "digital image", "still image", and "image" are interchangeable.

d) image data
e) interchange format
f) (number of) lines

NOTE 3 Parentheses around the text "number of" is a convention used by ISO/IEC 10918-1 to denote that
the phases "number of lines" and "lines" are interchangeable.

g) sample

315 Terms and definitions taken from ISO/IEC 15444-1:2000
This part of ISO/IEC 13249 makes use of.the following terms’defined’in' ISO/IEC 15444-1:2000:
a) file format

b) reference grid
3.2 Notations

3.21 Notations provided in ISO/IEC 13249-1:2002
The notations used in this part of ISO/IEC 13249 are defined in ISO/IEC 13249-1:2002.

3.2.2 Notations provided in this part of ISO/IEC 13249

This part of ISO/IEC 13249 uses the prefix 'Sl_' for user-defined types, attributes and SQL-invoked routine
names.

3.3 Conventions
The conventions used in this part of ISO/IEC 13249 are defined in ISO/IEC 13249-1:2002.

4 Terms and definitions, notations and conventions © ISO/IEC 2003 - All rights reserved
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4 Concepts

4.1 Introduction

In the context of this part of ISO/IEC 13249, still images are effectively images consisting of 2-dimensional
arrays of samples. The internal representation of components and samples in the raw image itself is image
format specific. The color information in the image data might be represented by an index in a color look up
table, represented by multiple components, multiple binary strings which represent the color values within a
single component, or in any other image format specific way.

An image format is a set of conventions for storing images in a file format. An image consists of the
representation and organization of data that constitute the samples of the components, and prescriptions
about auxiliary data that control the interpretation and processing of the image information according to that
format.

A color space, which is used to represent the color values in the image, is either defined implicitly by the
image format or described in the header information of the raw image.

An image format is referenced by format indications. A format indication is a character string whose format
and content is implementation-defined.

A binary string that adheres to a certain image format is called a raw image.
The inherent image characteristics of a raw image consist of:
- the format of the raw image;

- the width of the raw.image is,the number of points in the horizontal dimension of the reference grid of
the image data;

- the height of the raw image is;theynumber;of points in the-vertical dimension of the reference grid of
the image data.

An image format is a format supported by an implementation(for short: a supported format) if the
implementation is able,to derive.the inherent image characteristics from the rawimage.

This part of ISO/IEC 13249 defines types and ‘routines with provisions for storing and manipulating still
images. This part of ISO/IEC 13249 consists of the following parts:

- The data type SI_Stilllmage, a value of which has the following structure:

- a digital representation of a still image or a reference to it;

- format conventions used for representing that still image;

- physical characteristics of that still image (such as its height and width).
- Methods on the data type SI_Stilllmage for:

- constructing SI_Stilllmage values;

- obtaining the digital representation of an image, a reference to it, or the inherent image
characteristics of the image;

obtaining a scaled still image from an S/_Stilllmage value;

obtaining a resized still image from an S/_Stilllmage value;

obtaining a rotated still image from an S/_Stilllmage value;

obtaining a thumbnail from an S/_Stilllmage value;

deriving a metric value that characterizes the content of the image with respect to features values.
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- Feature data types that abstract from certain characteristics of the pictorial information contained in
images; these data types provide facilities for:

- deriving feature values from a given image;
- constructing feature values;
- deriving metric values that characterize the content of images with respect to feature values.

- Information Schema views that provide data describing certain capabilities of an implementation of
this part of ISO/IEC 13249.

A conforming implementation of this part of ISO/IEC 13249 shall be based on SQL-implementations that
support Core SQL as defined by ISO/IEC 9075-9:2001. A number of provisions are made for that purpose:

- No function name overloading is used for SQL-invoked regular functions that are intended for public
use;

- For every method that is intended for public use, a corresponding SQL-invoked regular function is
specified that provides the same services as the associated method;

- The lengths of the names of schemata, types and SQL-invoked regular functions that are intended for
public use do not exceed 18 characters. If the name of a view of the Still Image Information Schema
exceeds 18 characters, an equivalent view with a short identifier is also specified.

4.2 Concepts taken from ISO/IEC 9075-9:2001

The following concepts defined in ISO/IEC 9075 are used in this part of ISO/IEC 13249.
a) binary string
b) EXECUTE privilege
c) function

d) SQL-invoked regular function
4.3 Types representing still'images

4.3.1 Attributes of the SI_Stilllmage type
The S/_Stilllmage type is an abstraction for still images, using the following attributes:
- The attribute SI_content to represent the raw image;
- The attribute SI_contentLength to represent the length of the raw image;
- The attribute SI_reference to represent the reference to the image content of the raw image;

- The attribute SI_format to represent a format indication; it identifies the image format of the raw
image;

- The attribute SI_width to represent the width of the raw image;
- The attribute SI_height to represent the height of the raw image.

- The attribute SI_retainFeatures to specify that the image’s features are to be computed and
maintained automatically by the implementation.

- Additional implementation-dependent attributes to store the image features or a representation of
image features.
4.3.2 Methods of the SI_Stilllmage type
The type SI_Stilllmage provides the following methods for public use:
- SI_Stilllmage: constructs an SI_Stilllmage value from a raw image;

- SI_Stilllmage: constructs an S/_Stilllmage value from a raw image and a character string representing
a format indication; this method allows for user-supplied format indication when S/_Stilllmage values
are to be constructed from a raw image whose format is not a supported one;
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- SI_Stilllmage: constructs an SI_Stilllmage value from a reference to a raw image;

- SI_Stilllmage: constructs an SI_Stilllmage value from a reference to a raw image and a character
string representing a format indication; this method allows for user-supplied format indication when
SI_Stilllmage values are to be constructed from a raw image whose format is not a supported one;

SI_Stilllmage: constructs an SI_Stilllmage value from a raw image and also extracts the supported
image features. This method allows for a user-supplied integer value to indicate the need for image
feature extraction. If the user-supplied integer value is 1 (one), the image features are extracted
during value construction. If the user supplied integer value is 0 (zero), the method has the same
effect as the invocation of the constructor method SI_Stilllmage(content);

SI_setContent. has the same effect as the invocation of the mutator function for the SI_content
attribute, but additionally adjusts the values of the attributes that represent the inherent image
characteristics;

SI_changeFormat: has the same effect as the invocation of the mutator function for the S/ _format
attribute, but additionally adjusts the value of the attribute S/_content and the values of the attributes
which represent the inherent image characteristics. The format conversion fails if the conversion
between the source image format and the target image format is not supported;

SI_Scale: obtains a scaled image from an S/_Stilllmage value. The raw image is scaled to fitinto a
bounding box defined by the specified height and width. The aspect ratio of the image's height and
width shall be maintained;

SI_Scale: obtains a scaled image from an SI_Stilllmage value. The raw image is scaled by the
specified factor. The aspect ratio of the image’s height and width shall be maintained;

- SI_Resize: obtains,a resized.image,from an S/ Stilllmage,value: The raw image is resized to the
specified height and width ) The aspect ratio of'the image’s height'and width does not have to be
maintained;

- SI_Rotate: obtains a rotated image from an S/_Stilllmage value. The raw image is rotated by the
defined angle. For rotations by an angle that is not a multiple of 90 degrees, the raw image is padded
and the height and width of the resulting still image are adjusted;

- SI_Thumbnail. obtains a thumbnail fromoan, S/ Stilllmage value;

SI_InitFeatures: indicates that the attributes for supported features (average color, color histogram,
positional color, and texture) of the image are to be computed and kept updated.

SI_ClearFeatures: indicates that the attributes for supported features of the image are to be discarded
and no longer updated.

- SI_Score: returns a numerical value that is a measure of the similarity of the image feature value to a
given feature value;

- SI_content: returns the representation of the raw image;

- SI_contentLength: returns the length in bytes of the representation of the raw image;

- Sl_reference: returns the reference to the image content of the raw image;

- SI_format: returns the format indication of the image;

- SI_height: returns the number of points in the vertical dimension of the reference grid of the image;

- SI_width: returns the number of points in the horizontal dimension of the reference grid of the image.

4.4 Image features

Image features (for short: features) are used to characterize the pictorial information of an image by means
other than inherent image characteristics. This part of ISO/IEC 13249 supports four basic features and one
composite feature. The basic features are:

- Average color feature: this feature characterizes an image by its average color;

- Color histogram feature: this feature characterizes an image by the relative frequencies of the colors
exhibited by the raw image;
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