INTERNATIONAL ISO/IEC
STANDARD 13249-5

First edition
2001-05-01

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 13249-5:2001(E)

© ISO/IEC 2001


https://standardsiso.com/api/?name=31dde04cc82542d38c2c62b35cac28f1

ISO/IEC 13249-5:2001(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 2001

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 + 4122 749 09 47

E-mail copyright@iso.ch

Web www.iso.ch

Printed in Switzerland

ii © ISO/IEC 2001 — All rights reserved


https://standardsiso.com/api/?name=31dde04cc82542d38c2c62b35cac28f1

ISO/IEC 13249-5:2001(E)

Contents Page
o= o] o H PP PO PPPPPPT PP Vi
T Yo 11 L] 4o o SRR vii
1 S Tod 0] o] PP PP PP PP PP PPPPP 1
4 NOIrMALIVE FEFEIENCES .o e e eeee e e e e e e e nnneeee e e e e e e e epace s 3
3 Definitions, notations, and CONVENTIONS ..........eeeiiiiiiiiiiee e e 5
3.1 (D= 11 o 1 (10 o 1= PP EERRURRURP S SOTPUR 5
3.1.1  Definitions provided in Part 1 ........cccceiiiiiiiiiiiieeiiiee e R e o 5
3.1.2 Definitions provided in Part 5. m W 5
3.1.3 Definitions taken from ISO/IEC 9075........ccccccveeeiiniiiiiiieeeeeeiiiieeeeeeen 2 6
3.1.4 Definitions taken from ISO/IEC 10918-1.......ccceuiiiiiiiiiiiiieeeeiiiiiieeee e M e e s siieneee e e e e 6
3.2 N[0 ] €= 11 [0 1 1 J PSP PP U PPUPPR 70 S0 SUPUPOUOUPPRPRROTPURIY SO 7
3.2.1 Notations provided in Part 1..........ccoooeiiiii N 7
3.2.2 Notations provided in Part5........cccceeiiii D 7
3.3 L070] 01 V7 =T o1 1T ] K= PSR St JUEU S UERRRUSUSRRRN S 8
4 170 ] 1 o7=T o] &= TP TTT PP S ST PP PP PP P PPPPPPRPPPURTPPPPPPY U 9
4.1 T e LA o Yo [ L] 4o o RS U OUTPURRRPTPU 9
4.2 Concepts taken from ISO/IEC 9075 .......coeeiiiiveeieeee N e .. 11
4.3 Types representing digital IMAgES .....ooveiiiiii e A e ... 12
43.1 Attributes of the SI_StilllImage type. ... O e ... 12
4.3.2 Methods of the SI_Stillimage type......coooe e i ... 12
4.4 IMAQE FEALUIES ..vvieieiiiieiiieeeieieieieieieeeeeseeeee b e e eeeeeeeeeeseeseeteteeseessessessaesesesssssesnsnsnsnsnsnsnsnsnsnnnnnnnned ... 14
O R =T (AU [ =N 4T 01 PP TTUPPPPPRTRN ... 14
4.4.2 Assessing the similarity of IMages i ... 15
45 Complementary SQL-invoked regular fUNCLIONS ....ccoviiiiiiiie s ... 16
4.6 F T D L= VY4 L= TS ] I 0 [ ] S ... 20
4.7 The Still Image INformation.STREM@ .........coiiiiiii e ... 21
5 Sl IMAGE TYPES e ettt e e e e s et e e e e e e s e snnbnneeeeeeeeeenne ... 22
9.1 SI_Stilllmage Types and ROULINES..........ueiiiiiiiiii e ee e e e eee ... 22
s 0 I S B 1 T g = o T 1877 o = T RS UERRRSRTRPR ... 22
3.1.2  SLStIMAage MENOTUS ...t e e ... 26
B.1.3 Sl _SetContentMETNOM .....oooo i e e e ... 28
8.1.4 Sl _changeFarmat Method ... ... 29
B3.1.5  SIL_ThumbBRaIT MENOUS ....ccciieec e r e e e e e e r e e e e e e s e snnbaaeeeeeend ... 31
3.1.6 Functions Complementing SI_Stillimage Methods ..o, ... 33
S T8 A S [ ot ¢ (@Y ] =1 0 L U o Yo o 1 o PP ...34
B.1.8 SleonvertFormat FUNCLION ....occoiiiiii i ... 35
B.1.9 ShgetThumbnail FUNCLION . ... ... 36
8.1.20SI_getSized ThmBNl FUNCLION ....cooiiiiiii e ... 37
3.£11 Functions Complementing Observer Functions of Type SI_Stilllmage ........ccccoccvvveinnnn ... 38
83142 FunetionsnottendedforPublie Yse e 7o ii;ii;m—— 40
6 AU Ty S s 47
6.1 SI_AverageColor Type and ROULINES ......ccoouuiiiiiiiiiie ettt a7
L0 00 R S I V=T = To 107 [o ] g Y 1 TP P PP P UPPPPPPPPPPNY a7
6.1.2  SI_AverageColor MEINOMAS .......uuiiiiiie it e e e e e e r e e e e e e s e nn e e eeeaeeesennnnes 49
0 I T S [ S oo TN 1Y/ =1 o Yo PSRRI 53
6.1.4  SI_fNdAVErageColor FUNCLION ...ttt e e e e e e e e e e e e s e nnan e eeeaaeeesennnes 54
6.1.5 SI._ MKAVErageColor FUNCIION ..uuiiii ittt s st e e e e e e e re e e e e e e s s e nnraneeeeaeeseannes 55
6.1.6  SI_SCOreBYAVIGCIT FUNCHION ..uutiiiiie et e s s e e e e e e e st e e e e e e e s e s aaraaaeeeaeeaeannnes 56
6.2 SI_ColorHistogram Type and ROULINES ........cccuviiiiiiee e e e e e e e e e e 57
6.2.1  SI_COIOTHISTOGIAM TYPE ..etiiiiiiiiiee ittt ettt ettt ettt et e e st et e e ekt et e e sk be e e e e abbe e e e s anbeeeesanbeeeeanes 57

© ISO/IEC 2001 - All rights reserved Contents iii


https://standardsiso.com/api/?name=31dde04cc82542d38c2c62b35cac28f1

ISO/IEC 13249-5:2001(E)

6.2.2  SI_ColOrHiStogram MEhOUS ......ccoiuiiiiiiiiiie ettt et e e e sbeeeeeaae 61
6.2.3  SL_APPENT MELNOMU. .....oiiiieiiei ettt e et e e e st e e e s bbe e e e sbaeeeeaae 64
B.2.4  SI_SCOIE METNOM ... ..ttt e e e e e ettt e e e e e e e sttt teeeaaeeeeannbnaeeaaeesannnnes 66
6.2.5  SI_fiNdCOIOrHSIGIM FUNCLION ...euiiiii e e e e e e e e e e e e e e e e e e e e e e e aaa e 67
6.2.6  SI_MKCOIOrHIStOGIM FUNCLION ...eii e 68
6.2.7 Sl arrayCIrHSTGrm FUNCLION .o 69
6.2.8  SI_appendCIrHSTGIM FUNCLION ... e e e e e e e e e 70
6.2.9  SI_ScoreByCIrHSIOr FUNCLION ... 71
6.3 SI_PositionalColor Type and ROULINES ......ccoiiii it a e 72
6.3.1 Sl _POSItIONAICO 0N TYP O ..ottt et e et e e st e e e e s e e e e e e abaeeeeaae 72
6.3.2 S| _PoSitionNalColor MEthOM .........ooiiiiiiiiiii et e e e e e e aeeees 74
RS ¢ TR T ToTo T =Y Y=Y 4 1o Y U b
6.3.4 S| _fiNdPOSItCOIOr FUNCHION ...uuiiiiiiiiii e e e e e eeee e e ) W
6.3.9  SI_ScoreByPOSItCIr FUNCLION ...cciiiiiiiiiiiiiieic ittt senee e (s 7B
6.4 Sl_Texture Type and ROULINES .......uiiiiiiieee e iy e 7P
B.4.1 Sl T eXIUIE Ty PO ittt e e e e eerbbn s e s e s eeasnnnnneeeeseenssnnnns { D ereenrnnnnns 7P
6.4.3 Sl _Texture Method ... A 8L
6.4.3 Sl _Score Method..........cooo i R 8p
6.4.4  SI_fINATEXIUIE FUNCHION ... amr e e e e e e e e e e e e 8B
6.4.3 Sl _ScoreByTexture FUNCLION ... N 8y
6.5 Sl_FeatureList Type and ROULINES ....cccooeeeieiiiiiie AN 8p
6.5.1  SI_FeatUreLiSt TYPe .ottt pa bk st e ettt e e e e e e 8p
6.5.2 Sl _FeatureList Method........cooiiiiiiiei e e e e e 8p
6.5.3 Sl _SetFeature MethOUS . ..o T e e e ettt e e e e e e e e e nnteneeeeaeeaannnnes oL
6.5.4  SI_SCOre MethOM ...t eeee e e et e e ettt e e e e e e e s ae e e e e e e e nnnees 9b
6.5.5 SlI_mkFeatureList FUNCLION .........ooiiiiiiiiiiieeeeen i e e e o
6.5.6 SI_ScoreByFtrList FUNCLION ......coiiiiiiiiiiiiiie e 2ttt 9B
6.5.1 Regular Functions Complementing SI_setFeature MethodsS.........cccoooviiiiiiiiii e, 9p
6.5.8 Regular Functions Complementing Observer Funections of type SI_FeatureList ............... 101
6.6 Auxiliary Types and ROULINES ......oovvviiieieieieee e e eeeeteeeeeeeeeeeeeeeseeessesssasssssssssssssssssssesssesssnsnnnnns 10p
6.6.1 Sl _CoOlOr TYPC oo 10p
NI S I 2 (] 21 0] (o] g 1V =1 d s o Yo F v oo PP RPOPR 10p
6.6.3 SI_MKRGBCOIOr FUNCLION .o 8 e 108
7 SQL/MM Still Image Information SCAGMa@ ........oociiiiiiiiii e 11p
7.1 T LA Yo 1V L] 4o o TSRS 11p
7.2 SI IMAGE_FORMAT S VIiBW .. e 11p
7.3 SI_IMAGE_FORMAT_CONVERSIONS VIEW .......coouiiiiieeeieeieieeeeeeeeteeeeeseeiees s en e en e 11p
7.4 S| IMAGE_FORMAT_FEATURES VIEW ....coooiiiiiii 11B
7.5 S| THUMBNAIL _FORNMATS VIEW ...coiiei e 114
7.6 SILVALUES VIBW ...ttt et e e e e et e e e sttt e e e sabe e e e e snbe e e e e snbee e e e anbaeeeenneeas 11p
7.7 S aToT = a T YT YA PP 11p
8 SQL/MM Stilldmage Definition SChemMa ........oooiiiiiiiiiie e 11B
8.1 ] Ao o [0 To3 dTo o 1 PP 11B
8.2 SI_IMAGE FORMATS Dase table....cccoiiiiieiiiiie et 11p
8.3 SI_IMAGE_FORMAT_CONVERSIONS base table ........ccccoociiiiiiiiee e 12p
8.4 S| IMAGE_FORMAT_FEATURES basetable ......cccccoiiii 12n
8.5 SIVTHUMBNAIL_FORMATS Dase table.....ccooiiiieeeee e 12p
8.6 St VALUES DASE taD@..ciiiiee ettt e e e e e e e e e e e e e e annees 128
9 YA ESTL Lo T L= PP 124
10 (070Y o] o] ¢ 1 F- 1o of = TN PP PP PP PP PP TOTOPPPPPPRN 127
10.1  Requirements for CONFOIMANCE........ooiiiiiii et e s 127
10.2  Claims Of CONFOIMANCE ...t e e e e et e e e e e e e e st eeeeeaaeeeeannnes 132
F N 4101 G PSP PP TPR P PPRPPPN 133
Al Implementation-defined Meta-variables ... 134
ANNIEX B s 135
B.1 Implementation-dependent Meta-variables ... 137
100 = SRR 138

iv. Contents © ISO/IEC 2001 - All rights reserved


https://standardsiso.com/api/?name=31dde04cc82542d38c2c62b35cac28f1

ISO/IEC 13249-5:2001(E)

Tables Page
Table 1 — Method and function NamMe COrrESPONAENCES .......ccciiiiiiiiiiiiiie et 16
Table 2 — SQLSTATE class and subClass VAIUES .........oooiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeee e eeaaaeaeees 124

© ISO/IEC 2001 - All rights reserved Contents v


https://standardsiso.com/api/?name=31dde04cc82542d38c2c62b35cac28f1

ISO/IEC 13249-5:2001(E)

For

ISO

eword

(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

com
ISO

mittees established by the respective organization to deal with particular fields of technical activity.
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.

Interpational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3:

In th
JTC
bodi

natignal bodies casting a vote.

Attemtion is drawn to the possibility that some of the elements of this part of ISO/IEC"13249 may be the

subj
right

Inter]
Infor|

ISO
lang

Anngxes A and B of this part'of ISO/IEC 13249 are for information only.

e field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC
1. Draft International Standards adopted by the joint technical committee are circulated to‘national
bs for voting. Publication as an International Standard requires approval by at least 75%/of the

bct of patent rights. 1SO and IEC shall not be held responsible for identifying&any or all such patent

D.

hational Standard ISO/IEC 13249-5 was prepared by Joint Technical. Cemmittee ISO/IEC JTC 1,
mation technology, Subcommittee SC 32, Data management and interchange.

EC 13249 consists of the following parts, under the generalditle’/information technology — Database
lages — SQL multimedia and application packages:

Part 1: Framework

Part 2: Full-Text

Part 3: Spatial

Part 4: General purpose facilities
Part 5: Still Image

Part 6: Data Mining
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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:

4) 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 if
this part of ISO/IEC 13249.

4) Clause 4, "Concepts", presents concepts used in the definition of this part of 1ISO/IEC 13249.
8) Clause 5, "Still Image Types", defines the still image user-defined typessand associated routines.

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

1) Clause 7, "SQL/MM Still Image Information Schema" definesthe SQL/MM Still Image Information
Schema.

8) Clause 8, "SQL/MM Still Image Definition Schema®defines the SQL/MM Still Image Definition
Schema.

0

) Clause 9, "Status Codes", defines the SQLSTATE codes used in this part of ISO/IEC 13249.
10) Clause 10, "Conformance”, defines.thecriteria 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 af 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 g
implementor shall proyide‘in each case.

=]

12) Annex B, "Implementation-dependent elements”, is an informative Annex. It lists those features fpr
which the body:0of this part of ISO/IEC 13249 states explicitly that the meaning or effect on the
database isimplementation-dependent.

Ih the textof this part of ISO/IEC 13249, Clauses begin a new odd-numbered page, and in Clause 5, ['Still
Image Types", through Clause 10, "Conformance", Subclauses begin a new page. Any resulting blarfk
gpace'is-hot significant.

© ISO/IEC 2001 - All rights reserved Introduction vii
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INTERNATIONAL STANDARD ISO/IEC 13249-5:2001(E)

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

Part 5:
Still Image
1 Scope

This pprt of ISO/IEC 13249:
a) infroduces the Still Image part of ISO/IEC 13249,
b) giyes the references necessary for this part of this part of ISO/IE€.13249,
c) ddfines notations and conventions specific to this part of this\part of ISO/IEC 13249,
d) ddgfines concepts specific to this part of this part of ISOUAEC 13249,
e) ddfines the still image user-defined types and their-associated routines.
The sl image user-defined types defined in thisqart adhere to the following:
— | A stillimage user-defined type is geheric to image data handling. It addresses the need to store,
manage and retrieve information based on aspects of image data such as height, width and format

and based on image features such as average color, color histogram, positional color and texture.

— | A stillimage user-defined:type does not redefine the database language SQL directly or in
combination with another’still image data type.

The stjll image user-definedtypes are applicable to all different image formats. However, not all functionalify
can be used with all khown still image formats.

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

Applicption‘areas addressed by implementations of this part of ISO/IEC 13249 include, but are not restrictgqd
to! gr j y i i L i Hi Lk j j

© ISO/IEC 2001 - All rights reserved Scope 1
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2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this part of ISO/IEC 13249. For dated references, subsequent amendments to, or revisions
of, any of these publications do not apply. However, parties to agreements based on this part of
ISO/IEC 13249 are encouraged to investigate the possibility of applying the most recent editions of the
normative documents indicated below. For undated references, the latest edition of the normative
document referred to applies. Members of ISO and IEC maintain registers of currently valid International
Standards.

IBO/IEC 9075-1:1999, Information technology — Database languages — SQL — Part 1: Framework
(BQL/Framework).

IBO/IEC 9075-2:1999, Information technology — Database languages — SQL — Part 2: Fodndation
(SQL/Foundation).

IBO/IEC 9075-4:1999, Information technology — Database languages — SQL — Rart'4: Persistent
$tored Modules (SQL/PSM).

IBO/IEC 13249-1:2000, Information technology — Database languages —SQL multimedia and
gpplication packages — Part 1: Framework.

IBO/IEC 10918-1:1994, Information technology — Digital compression and coding of continuous-tong still
images: Requirements and guidelines.
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3.1 Definitions
3 Definitions, notations, and conventions
3.1 Definitions
For the purposes of this part of ISO/IEC 13249, the following definitions apply.
3.1.1 Definitions provided in Part 1

This part of ISO/IEC 13249 makes use of all terms defined in Part 1 of ISO/IEC 13249.

312 Definitions provided in Part 5
This part of ISO/IEC 13249 defines the following terms:
A1.2.1

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

Q. G

1.2.2
olor space
set of conventions how to represent a color value

Q. _ 0O )

3.1.2.3
qomposite feature
gn image feature which consists of basic image features and<{heir associated weights

3124

image format

g set of conventions for storing the image data of digital images in a specific compressed or
yncompressed interchange format

3.1.25
image feature
gharacteristic (other than inherent image characteristics) of the image data

3.1.2.6
ihherent image characteristics

image format and particular physical characteristics of a digital image
3127

[{st of weighted features

dee composite féattre

3.1.2.8
picture.element
dee sample in Subclause 3.1.4, "Definitions taken from ISO/IEC 10918-1"

o

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

© ISO/IEC 2001 - All rights reserved Definitions, notations, and conventions 5
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3.1 Definitions

3.1.2.11

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

3.1.3

Definitions taken from ISO/IEC 9075

This part of ISO/IEC 13249 makes use of the following terms defined in ISO/IEC 9075:

3.14

Definitions taken from ISO/IEC 10918-1

This part of ISO/IEC 13249 makes use of the following terms defined in ISO/IEC 10918-1:

Q)

D)

o)

columns

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

component
(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 phases "digital image", "still image", and\"image" are interchangeable
image data

interchange format

(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.

sample

6 Definitions, notations, and conventions © ISO/IEC 2001 - All rights reserved
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3.2 Notations

3.2 Notations

3.2.1 Notations provided in Part 1

The notations used in this part of ISO/IEC 13249 are defined in Part 1 of ISO/IEC 13249.
3.2.2 Notations provided in Part 5

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

rautine names

© ISO/IEC 2001 - All rights reserved Definitions, notations, and conventions 7
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3.3 Conventions

3.3 Conventions

The conventions used in this part of ISO/IEC 13249 are defined in Part 1 of ISO/IEC 13249.

8 Definitions, notations, and conventions © ISO/IEC 2001 - All rights reserved
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4 Concepts
4.1 Introduction

In the context of this part of ISO/IEC 13249, digital images are effectively 2-dimensional arrays of picture
elements, or samples. The internal representation of a sample in the raw image itself is image format
specific. The color value of a sample in the image data might be represented by an index in a color look
up table, spread over multiple color planes, multiple binary strings which represent the single components
of a color, or in any other image format specific way.

An image format is a set of conventions for storing digital images in an interchange format. An image
donsists of the representation and organization of data that constitute the picture elements, and
Arescriptions about auxiliary data that control the interpretation and processing of the digital image
information according to that format.

A color space, which is used to represent the color values of the samples, is either defined by the imdge
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 celumns of the image data;
- the height of the raw image is the number-of lines of the image data.

An image format is a format supported by.amimplementation (for short: a supported format) if the
implementation is able to derive the inherent image characteristics and features from the raw image.

NOTE 4 Features are described in/Subclause 4.4, "Image features".

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

- The data type St Stilllmage, a value of which has the following structure:
- adigital representation of a still image;
- ~~format conventions used for representing that still image;

= physical characteristics of that still image (such as its height and width).

Motk ol +la ot + el BN aXHIT] £ M
WITUTUUS UTT 1T Udtla Ly'JC QI_QLIIIIIIIGUC TUT .

- constructing SI_Stilllmage values;

- obtaining the digital representation of an image or the inherent image characteristics of the
image;

- obtaining a thumbnail from an SI_Stilllmage value.

- Feature data types that abstract from certain characteristics of the pictorial information contained
in images; these data types provide facilities for:

© ISO/IEC 2001 - All rights reserved Concepts 9
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- 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
supports Core SQL as defined by ISO/IEC 9075. 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 i$
specified that provides the same services as the associated method;

The lengths of the names of schemata, types and SQL-invoked regular fungtions 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-shert identifier is also
specified.

10 Concepts © ISO/IEC 2001 - All rights reserved


https://standardsiso.com/api/?name=31dde04cc82542d38c2c62b35cac28f1

ISO/IEC 13249-5:2001(E)
4.2 Concepts taken from ISO/IEC 9075
4.2 Concepts taken from ISO/IEC 9075
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

© ISO/IEC 2001 - All rights reserved Concepts 11
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4.3

43.1

Types representing digital images

Attributes of the SI_Stillimage type

The SI_Stilllmage type is an abstraction for digital 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;

4.3.9

The type SI_Stilllmage provides the following methods for public use:

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.

Methods of the SI_Stillimage type

SI_Stilllmage: constructs an SI_Stilllmage value from a raw image;

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

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

SlI_changeFormat: has the same effect'as the invocation of the mutator function for the SI_forma}
attribute, but additionally adjusts.the value of the attribute SI_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_Thumbnail: obtains-a.thumbnail from an SI_Stilllmage value;

SI_content: returns-the representation of the raw image;

SI_contentlkength: returns the length in bytes of the representation of the raw image;
SI_format: returns the format indication of the image;

SIUheight: returns the number of lines of the image;

S width: returns the number of columns of the image-
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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 col
exhibited by the samples of the raw image;

ures

ors

4| Positional color feature: let an image be divided into n by m rectangles; the positional color featur
characterizes that image by the n by m average colors of these rectangles;

| Texture feature: this feature characterizes an image by the size of repeating items (coarseness),
brightness variations (contrast), and the predominant direction (directionality).

All basic features can be derived from images. In addition, the two basic features average color featu
gnd color histogram feature can be constructed by means of numerical values,

The composite feature is a list of up to 4 basic features, each of a different-feature type. All the basic
fpatures in the composite feature are associated with a feature weight.

Features are represented by feature types. Values of those typesare used for obtaining a quantitative
measure for the similarity between two images represented as)SV_Stilllmage values, say, |, and I,. If |
gome feature that characterizes the image I,, then a similarity measure for the images I; and |, is obta
ffom F, by a method SI_Score that takes |; as its paraméter. For a given pair of images, the obtained
gimilarity depends on the kind of feature used for comparison; the exact relationship is implementatio
dependent.

4.4.1 Feature types

The basic features are represented by the following feature types:

-|  Average color feature: SI(AverageColor;

-|  Color histogram feature: Sl|_ColorHistogram;

-|  Positional color feature: Sl_PositionalColor;

-|  Texture feature: SI_Texture.

The compositéfeature is represented by the feature type SI_FeaturelList.

For all basie features methods and functions are provided that derive the corresponding feature value
from anp-SI_Stilllmage value. The functions are:

D

e

) IS
ined

- A\/pmgp color feature: | fndA\/pragp(‘nlnr;

Color histogram feature: S|_findColorHstgrm;

Positional color feature: S| findPositColor;

Texture feature: S|_findTexture.

© ISO/IEC 2001 - All rights reserved Concepts 13
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SI_AverageColor and SI_ColorHistogram values can also be obtained by methods SI_AverageColor and
SlI_ColorHistogram, respectively. The parameter of the first method is a color value that is used to
represent the intended average color. The second method takes a first color value and a first frequency
and returns an initial color histogram. This initial color histogram can be extended using the method
SI_Append.

SlI_FeaturelList values must be constructed from basic feature values and associated weights.

The observer and mutator functions of the basic feature types are not intended for public use. Thus, there
are no GRANT statements granting EXECUTE privilege on these functions.

4.4.3 Assessing the similarity of images

Everny feature type has a method SI_Score. This method can be used for obtaining numerical values-that
meagure the similarity between two images. To that end, a distance function is used for this
meapgurement. The returned numerical value for the distance indicates the difference betweéna given
featyre value and a still image value. Let F; be some feature value that characterizes an SIVStilllmage
valugs |.. Then

1. SI_Score(l5,)

retunns a measure for the similarity of the SI_Stilllmage value |, to the feature ‘\value F;.
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4.5 Complementary SQL-invoked regular functions
To ease conformance for implementation of this part of ISO/IEC 13249, each method intended for public
use is complemented by an SQL-invoked regular function.

For each such method, the type of specified method, the method name, parameter types (if any), and the
name of the corresponding SQL-invoked regular function is listed in Table 1 — Method and function name
correspondences. Since the names of these functions are unique, their parameter types are not given.

Tablet

Meathod-and-f
retHo-t—ata

Hnetion - nam
o tro et

P
Type Name Method Name Parameter Types (if any) Function Name
$1_Stilllmage SI_Stilllmage BINARY LARGE OBJECT SI_mksStillilmagel
$1_Stilllmage SI_Stilllmage BINARY LARGE OBJECT, SI_mksStilllmage2
CHARACTER VARYING
$1_Stilllmage SI_setContent BINARY LARGE OBJECT Sk chgContent
$1_Stilllmage SI_changeFormat CHARACTER VARYING S|_convertFormat
$1_Stilllmage SI_content S|_getContent
$1_Stilllmage S|_contentLength S|_getContentLngth
$1_Stilllmage Sl_format SlI_getFormat
$1_Stilllmage SI_height SI_getHeight
$1_Stilllmage Sl|_width Sl_getWidth
$1_Stilllmage SI_Thumbnail Sl|_getThumbnail
$1_Stilllmage SI_Thumbnail INTEGER, Sl_getSizedThmbn
INFEGER
$1_AverageColor SI_AverageColor Si_Stilllmage SlI_fndAverageCologr
$1_AverageColor SI_AverageColor SI_Color SI_mkAverageColoy
$1_AverageColor SlI_Score Sl_Stilllmage Sl_ScoreByAvrgClr
$1_ColorHistogram | SI_ColorHistogram | SI_Stillilmage SI_findColorHstgrm
$1_ColorHistogram | SI_CalorHistogram | SI_Color, SI_mkColorHistogrin
DOUBLE PRECISION
$1_ColorHistogram (St ColorHistogram | Sl_Color ARRAY, Sl_arrayClrHstgrm
DOUBLE PRECISION ARRAY
$1_ColorHistogram | SI_Append SlI_Color, Sl_appendClrHstgrmm
DOUBLE PRECISION
$1_ColorHistogram | SI_Score Sl_Stilllmage Sl_ScoreByClIrHstgy
$1_PositionalColor | SI_PositionalColor | SI_Stillimage Sl_findPositColor
SHResitioratcoler—S—Seere SHStitHmage SH—ScoreByResicl
S|_Texture SI_Texture Sl_Stilllmage Sl_findTexture
S|_Texture Sl_Score SI_Stilllmage Sl_ScoreByTexture

© ISO/IEC 2001 - All rights reserved
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Type Name

Method Name

Parameter Types (if any)

Function Name

S|_FeaturelList

Sl|_FeatureList

Sl_AverageCaolor,
DOUBLE PRECISION,
SI_ColorHistogram,
DOUBLE PRECISION,
S|_PositionalColor,
DOUBLE PRECISION,
SI_Texture,

DOUBLE PRECISION

SI_mkFeatureList

S| Featurelist

S|_HeatureList

S|_HeatureList

S|_HeatureList

S| _HeaturelList
S| _HeaturelList
S| _HeaturelList
S| _HeaturelList
S|_HeatureList
S|_HeatureList
S|_HeaturelList
S|_HeatureList
S|_HeatureList
SI_dolor

Sl _setEeature

SI_setFeature

SI_setFeature

SI_setFeature

SI_AvgCIrFtr
SI_AvgCIrFtrwght
SI_ClIrHstgrFtr
S|_ClrHstgrFtrwght
SI_PstnICIrFtr
SlI_PstnICIrFtrwght
SI_TextureFtr
S|_TextureFtrwght
SI_Score
SI_RGBColor

Sl _AveraageColor
2o ] T

DOUBLE PRECISION

SI_ColorHistogram,
DOUBLE PRECISION

Sl|_PositionalColor,
DOUBLE PRECISION

SI_Texture,
DOUBLE PRECISION

Sl~Stilllmage

INTEGER,
INTEGER,
INTEGER

(N can\/g(‘lrI:fr\l\I

SI_setClrHstgrkteW

SI_setPstaiCIrFtrw

Sl_setTextureFtrw

SI_getAvgClIrFtr
SI_getAvgCIrFtrw
S|_getClrHstgrFtr
SI_getClrHstgrFtrw
SI_getPstnIClrFtr
SI_getPstnICIrFtrw
S|_getTextureFtr
SI_getTextureFtrwW
S|_ScoreByFtrList
SI_mkRGBColor
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4.6 Auxiliary type SI_Color

Color values are encapsulated by the type SI_Color. The implementation shall provide constructor
methods to obtain SI_Color values. Each constructor method is provided for a specific color space. Each
function takes parameters that represent the intended color value in this color space. A constructor
method SI_RGBColor, for the RGB color space, is in this part of ISO/IEC 13249. Constructor methods for
other color spaces are implementation defined.
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4.7 The Still Image Information Schema

This part of ISO/IEC 13249 prescribes an Information Schema called SI_INFORMTN_SCHEMA. It
contains views for the following purposes:

- aview SI_IMAGE_FORMATS that lists the format indications of the supported image formats;

- aview SI_IMAGE_FORMAT_CONVERSIONS that lists pairs of format indications of image
formats for which format conversions are supported;

aview SI_IMAGE_FORMAT_FEATURES that lists pairs of format indications and feature
indications; images of the indicated image format support the extraction of the indicated feature
and scoring with respect to that feature;

a view SI_ THUMBNAIL_FORMATS that lists the format indications of image formats-fstom which
thumbnails can be derived;

a view SI_VALUES that lists implementation-defined values.
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Still Image Types

The types in this family provide for the storage and retrieval of still image values.

5.1

5.1.1

Purpose

S|_Stilllmage Types and Routines

SI_Stilllmage Type

The SI_Stilllmage type provides the definition of a still image type.

I

Definition

CREATE TYPE SI_Stilllnmage
AS (

)

SI _content BI NARY LARGE OBJECT( SI _MaxCont ent Lengt h),
SI _content Lengt h | NTECER,

SI _format CHARACTER VARYI NE SI _MaxFor mat Lengt h) ,

Sl _hei ght | NTEGER,

SI _wi dth | NTEGER

| NSTANTI ABLE
NOT FI NAL

CONSTRUCTOR METHOD SI _Stilll mage

(content BI NARY LARGE OBJECT( SI _MaxCont.gnt Lengt h))
RETURNS SI_Stilll mage

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT,

CONSTRUCTOR METHOD SI _Sti | k] mage

(content BI NARY LARGE GBJECT( SI _MaxCont ent Lengt h),
explicitFormat CHARACTER VARYI NG SI _MaxFor nat Lengt h))

RETURNS SI _Stil |l Iqrage

SELF AS RESULT

LANGUACE SQL

DETERM NI STI(C

CONTAI NS _SQU

CALLED ONJNULL I NPUT,

METHOD-SL) set Cont ent

(eontent BI NARY LARGE OBJECT( SI _MaxCont ent Lengt h))
RETURNS SI _Stilllmage

SELF AS RESULT

LANGUACE SQL

DETERM NI STI C

CONTAI NS sQL

© ISO/IEC 2001 - All rights reserved

CALLED ON NULL I NPUT,

METHOD SI _changeFor nat

(target Format CHARACTER VARYI NG& SI _MaxFor mat Lengt h) )
RETURNS SI_Stilll mage

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT,
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METHOD SI _Thunbnai | ()
RETURNS SI _Stilllmage
SELF AS RESULT
LANGUACE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD S| _Thunbnai |
(hei ght | NTECER,
wi dt h | NTEGER)
RETURNS SI_Stirtrrmage
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT

Defipitional Rules

1) $I_MaxContentLength is the implementation-defined maximum length for the hinary representation of
the SI_Stillilmage attribute SI_content.

2) $l_MaxFormatLength is the implementation-defined maximum lengthfor the character representatiot
of an image format indication.

Des¢ription

1) The SI_Stilllmage type provides for public use:

a) amethod SI_Stilllmage(BINARY LARGE OBJECT),

b) a method SI_Stilllmage(BINARY LARGE-QBJECT, CHARACTER VARYING),
) amethod SI_setContent(BINARY LARGE OBJECT),

¢) amethod SI_changeFormat(CHARACTER VARYING),

¢) amethod SI_Thumbnail();

) amethod SI_ThunmbrailINTEGER, INTEGER),

I) a function SI_ehgContent(SI_Stilllmage, BINARY LARGE OBJECT),

) a functien SI_convertFormat(SI_Stilllmage, CHARACTER VARYING),

i[ a function SI_getThumbnail(SI_Stilllmage),

a function SI_getSizedThmbnl(SI_Stilllmage, INTEGER, INTEGER).

k) a function SI_mkStilllmagel(BINARY LARGE OBJECT),
[) afunction SI_mkStilllmage2(BINARY LARGE OBJECT, CHARACTER VARYING),
2) The attributes SI_content, SI_contentLength, SI_format, SI_height, and SI_width are read-only.

There are no GRANT statements granting EXECUTE privilege on the mutator functions for
Sl|_content, SI_contentLength, SI_format, SI_height, and SI_width.
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5.1.2 SI_Stilllmage Methods
Purpose

Return a specified SI_Stilllmage value.

Definition
CREATE CONSTRUCTOR METHOD SI _Still I mage
(cont ent Bl NARY LARGE OBJECT(SI MaxCont ent Lengt h))
RETURNS SI _Stilll mage

FOR SI _Stilllnage

RETURN SELF.
Sl _content(content).
Sl _content Lengt h( LENGTH(content)).
SI _format (Sl _format(content)).
Sl _hei ght (Sl _hei ght (content)).
SI_width(SlI_w dth(content))

CREATE CONSTRUCTOR METHOD Sl _Stilll mage
(content BI NARY LARGE OBJECT( SI _MaxCont ent Lengt h).,
explicitFormat CHARACTER VARYI NG SI _MaxFor nat Lengt h))

RETURNS SI_Stilllmage
FOR SI _Stilllmage
BEG N

DECLARE Format Error CONDI TI ON FOR SQ<STATE ' 2FF10';
DECLARE i For mat CHARACTER VARYI NG Sk MaxFor mat Lengt h) ;
DECLARE eFor mat CHARACTER VARYI NG(SI _MaxFor mat Lengt h) ;

SET i Format = TRRMBOTH ' ' FROM SI _format (content));
SET eFormat = TRI M BOTH ' | =-FROM explicit Format);
| F eFormat IS NULL OR

NOT (

Sl _support edForpat (eFormat) = 1 AND
i Format = eFotwat OR
NOT Sl _suppont edFornat (eFormat) = 1 AND
i Format | S.NULL) THEN
SI GNAL Forymat Error
SET MESSAGE TEXT = 'illegal image format specification';
END | F;
RETURN ~SELF.
Sl-‘eont ent (content).
Sh~cont ent Lengt h( LENGTH( content)).
SI_format (explicitFormat).
Sl _hei ght (SI _hei ght (content)).
SI_width(SlI_wi dth(content));
END

Definitional Rules

1) SI_MaxContentLength is the implementation-defined maximum length for the binary representation of
the SI_Stillilmage attribute SI_content.

2) SI_MaxFormatLength is the implementation-defined maximum length for the character representation
of an image format indication.

Description

1) The method SI_Stilllmage(BINARY LARGE OBJECT) takes the following input parameter:
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a) aBINARY LARGE OBJECT value content.

2) The method SI_Stilllmage(BINARY LARGE OBJECT, CHARACTER VARYING) takes the following
input parameters:

a) aBINARY LARGE OBJECT value content,
b) a CHARACTER VARYING value explicitFormat.
3) If any of the following is true for an invocation of the method SI_Stilllmage(BINARY LARGE OBJECT,

CHARACTER VARYING), an exception condition is raised: SQL/MM Still Image exception — illegal
image format specification.

q) explicitFormat is the null value.
Ib) At least one of the following is false:

i) explicitFormat indicates a supported image format, and explicitFormat is equivalent to the
format derived from content.

i) explicitFormat indicates an unsupported image format, and the image-format derived from
content is the null value (i.e. no supported image format can besderived from content ).
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5.1.3 S|_setContent Method
Purpose
Update the SI_Stilllmage content.
Definition

CREATE METHOD Sl _set Cont ent
(cont ent Bl NARY LARGE OBJECT(SI MaxCont ent Lengt h))

RETURNS Sl _Stilllmage
FOR SI _Stilllnage
BEG N

DECLARE Nul | I nstance CONDI TI ON FOR SQLSTATE ' 2202D ;
DECLARE I nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF01' ;

IF SELF 1'S NULL THEN
SI GNAL Nul | I nstance
SET MESSAGE _TEXT = 'null inage val ue';
END | F;
IF SI_format (content) <> SELF. S| _format THEN
SI GNAL | nval i dl nput
SET MESSAGE TEXT = 'incorrect inmage format';
END | F;
RETURN SELF.
Sl _content (content).
Sl _cont ent Lengt h( LENGTH( cont ent )~
Sl _hei ght (Sl _hei ght (content)).
Sl _wi dt h(SI _wi dt h(cont ent) )
END

Definitional Rules

1) SI_MaxContentLength is the implementation-defined maximum length for the binary representatign of
the SI_Stillilmage attribute SI_content.

Description
1) The method SI_setContent(BINARY LARGE OBJECT) takes the following input parameter:

a) aBINARY LARGE OBJECT value content.
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Pur

4 SI_changeFormat Method

4 Sl_changeFormat Method

pose

Convert the format of an SI_Stilllmage value and adjust affected attributes.

Definition

Defi

1)

Des

1)

2)

24

CREATE METHOD SI _changeFor nat
(target For mat  CHARACTER VARYI N& SI MaxFor mat Lengt h))

RETURNS SI _Stilllmage
FOR SI _Stilllnmage
BEG N

DECLARE UnsupportedConversi on CONDI TI ON FOR SQLSTATE ' 2FF11';
DECLARE | ocal Content BI NARY LARGE OBJECT( SI _MaxCont ent Lengt f);

| F NOT SI _supportedConversion (SELF.SI _format, targetFormat) =1
THEN
SI GNAL Unsupport edConver si on
SET MESSAGE_TEXT =
"unsupported i mage format conversion specified' ;

END | F;
IF TRMBOTH ' ' FROM target Format) =
TRIMBOTH ' ' FROM SELF. SI _format) THEN
RETURN SELF;
ELSE

SET | ocal Content =
Sl _convert (SELF. SI _content, SELF.SI _format, targetFormat);

RETURN SELF.
SI _content (I ocal Content).
Sl _cont ent Lengt h( LENGTHGROcal Content)) .
Sl _format (target For mat)\
Sl _hei ght ( SI _hei ght(dyocal Content)).
SI _wi dt h(SI _wi dt h(/ ocal Content));

END | F;
END

nitional Rules

5| MaxFormatLength is-the’implementation-defined maximum length for the character representation
of an image format indication.

Cription
The methed 'SI_changeFormat(CHARACTER VARYING) takes the following input parameter:

a) a CHARACTER VARYING value targetFormat.

ALYV~

a) If the implementation does not support the conversion between the formats SELF.SI_format and
targetFormat, then an exception condition is raised: SQL/MM Still Image exception — unsupported
image format conversion specified.

b) If targetFormat and SELF.SI_format are equivalent, SELF is returned unchanged.
c) Otherwise, SELF.SI_content is converted to targetFormat, and the values of

SELF.SI_contentLength, SELF.SI_format, SELF.SI_height, and SELF.SI_width are adjusted to
reflect the new value of SELF.SI_content.
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5.15 SI_Thumbnail Methods
Purpose
The SI_Thumbnail method derives a thumbnail from an SI_Stillimage value.
Definition
CREATE METHOD SI _Thunbnai | ()
RETURNS SI Stilllmage

FOR SI _Stilllnmage
RETURN NEW SI _Thunbnai | (SI _Thunbnai | Hei ght, SI_Thunbnai | W dt h)

CREATE METHOD SI _Thunbnai |
(hei ght | NTECER,
wi dt h | NTEGER)

RETURNS SI _Stilll mage
FOR SI _Stilllnmage
BEA N

DECLARE I nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FFl2' ;

| F height > SELF. SI _hei ght OR
wi dth > SELF. Sl _hei ght OR
NOT SI _supportedThunbnai |l (SELF. SI _f orf,mat) THEN
SI GNAL | nval i dl nput
SET MESSAGE_TEXT =
"illegal specification forsthurbnail generation'

END | F;

RETURN SI _deri veThunbnai | ( SELE~ hei ght, wi dth);
END
Definitional Rules
1) SI_ThumbnailHeight is the implementation-dependent height for the resulting thumbnail.
4) SI_ThumbnailWidth is the implementation-dependent width for the resulting thumbnail.
Description
1) The method SI_Thumbnail().

a) This method takes no input parameters.

b) Thewalues for the attributes SI_height and SI_width for the resulting thumbnail are
implementation-dependent.

Do
~

The method SI_Thumbnail(INTEGER, INTEGER).

a) takes the following iNput parameters.
i) an INTEGER value height,
i) an INTEGER value width.

b) If at least one of the parameters height and width is larger than the values SELF.SI_height and
SELF.SI_width, respectively, or if SELF.SI_format indicates that the derivation of a thumbnail

from images with this format is not supported, then an exception condition is raised: SQL/MM Still
Image exception — illegal specification for thumbnail generation.
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5.1.6 Functions Complementing SI_Stilllmage Methods
Purpose

Return a specified SI_Stilllmage value.

Definition

CREATE FUNCTION SI_nkStilllmgel

(content BI NARY LARGE OBJECT(SI MaxContentlength))
RETURNS SI _Stilll mage

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

RETURN NEW SI _Still 1l mage(content)

CREATE FUNCTI ON SI_nkStilll nage2
(content BI NARY LARGE OBJECT( SI _MaxCont ent Lengt h),
explicitFormat CHARACTER VARYI NG SI _MaxFor mat Lengt h)y)
RETURNS SI_Stilll mage
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT
RETURN NEW SI _Stilllmage(content, explicit'Formt)

Defipitional Rules

1) $1_MaxContentLength is the implementation-defined'maximum length for the binary representation of
the SI_Stillilmage attribute SI_content.

2) $l1_MaxFormatLength is the implementatien-defined maximum length for the character representation
of an image format indication.

Des¢ription
1) The function SI_mksStillimagel(BINARY LARGE OBJECT) takes the following input parameter:
a) aBINARY LARGE(OBJECT value content.

2) The function SI_mkStilllmage2(BINARY LARGE OBJECT, CHARACTER VARYING) takes the
following input-parameters:

@) a BINARY LARGE OBJECT value content,

T) a CHARACTER VARYING value explicitFormat,
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5.1.7 Sl_chgContent Function
Purpose
Update the SI_Stilllmage content.
Definition

CREATE FUNCTI ON SI _chgCont ent

(image SI_Stilllmage,
content BI NARY LARGE OBJECT( S| _MaxCont ent Lengt h))
RETURNS Sl _Stilllmage
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL

CALLED ON NULL | NPUT

STATI C DI SPATCH

RETURN i nage. Sl _set Cont ent (cont ent)
Definitional Rules

1) SI_MaxContentLength is the implementation-defined maximum length for the binary representatign of
the SI_Stilllmage attribute SI_content.

Description

1) The function SI_chgContent(SI_Stilllmage, BINARY LARGE OBJECT) takes the following input
parameters:

a) an Sl_Stilllmage value image,

b) aBINARY LARGE OBJECT value content.
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5.1.8 SI_convertFormat Function

5.1.8 Sl_convertFormat Function

Purpose

Convert the format of an SI_Stilllmage value and adjust affected attributes.
Definition

CREATE FUNCTI ON SI _convert For mat

(image SI_Stilllmge,

target For mat CHARACTER VARYI NG SI _MaxFor mat Lengt h))
RETURNS SI _Stilllmage

LANGUACGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT

STATI C DI SPATCH

RETURN i mage. SI _changeFor mat (t ar get For mat)
Defipitional Rules

1) $I_MaxFormatLength is the implementation-defined maximum length fer-the character representatior
of an image format indication.

Des¢ription

1) The function SI_convertFormat(SI_Stilllmage, CHARACTER VARYING) takes the following input
parameters:

§) an Sl_Stilllmage value image,

b) a CHARACTER VARYING value targetFormat.
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5.1.9 Sl_getThumbnail Function
Purpose
The SI_getThumbnail derives a thumbnail from an SI_Stilllmage value.
Definition

CREATE FUNCTI ON SI _get Thurbnai |

(image Sl _Stilllnage)
RETURNS Sl _Stilllmage
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH

RETURN i mage. SI _Thunbnai | ()
Description

1) The function SI_getThumbnail(SI_Stilllmage) takes the following input\parameter:

a) an Sl_Stilllmage value image.
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5.1.10 Sl_getSizedThmbnl Function
Purpose

The SI_getSizedThmbnl derives a thumbnail with user-supplied height and width values from an
Sl_Stilllmage value.

Definition

CREATE FUNCTION SI _get Si zedThnbnl
(image SI_Stilllmge,
hei ght | NTEGER,
wi dt h | NTEGER)
RETURNS SI _Stilllmage
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
STATI C DI SPATCH
RETURN i mage. SI _Thunbnai | (hei ght, w dth)

Des¢ription

1) The function SI_getSizedThmbnl(S1_Stillimage, INTEGER, INTEGER) takes the following input
parameters:

&) an Sl_Stilllmage value image,
) an INTEGER value height,

) an INTEGER value width.
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5.1.11  Functions Complementing Observer Functions of Type SI_Stilllmage
Purpose

Obtain the value of the designated SI_Stillimage attribute.

Definition

CREATE FUNCTI ON SI _get Cont ent
(image SI_Stilllmage)

RETURNS BI NARY LARGE OBJECT( SI _MaxCont ent Lengt h)
DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN i nage. Sl _cont ent

CREATE FUNCTI ON Sl _get Cont ent Lngt h
(image SI_Stilllmage)
RETURNS | NTEGER
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL I NPUT
STATI C DI SPATCH
RETURN i mage. SI _cont ent Lengt h

CREATE FUNCTI ON SI _get For nat
(image SI_Stilllmage)
RETURNS CHARACTER VARYI N& S| _MaxForfirat Lengt h)
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN i nage. S| _f or nat

CREATE FUNCTI ON SI _get Height
(image SI_Stilllmage)
RETURNS | NTEGER
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL-ON NULL | NPUT
STATI C DL.SPATCH
RETURN iymage. SI _hei ght

CREATE\FUNCTI ON SI _get W dth
(\emge SI_Stilllmage)
RETURNS | NTEGER
DETERM NI STI C
CONTAI NS SQ

RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN i nmage. SI _wi dt h

Definitional Rules

1) SI_MaxContentLength is the implementation-defined maximum length for the binary representation of

the SI_Stilllmage attribute SI_content.
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2) SI_MaxFormatLength is the implementation-defined maximum length for the character representation
of an image format indication.

Description

1) The function SI_getContent(SI_Stilllmage) takes the following input parameter:
a) an Sl_Stilllmage value image.

2) Sl_getContent(SI_Stilllmage) returns the binary representation of the attribute SI_content of the
5|_Stilllmage value image.

3) The function SI_getContentLngth(SI_Stilllmage) takes the following input parameter:
@) an Sl_Stilllmage value image.

4) §$l_getContentLngth(SI_Stilllmage) returns the length of the binary representation pof the SI_Stilllmage
alue image.

5) The function SI_getFormat(SI_Stilllmage) takes the following input parameter:
@) an Sl_Stilllmage value image.

6) $I_getFormat(Sl_Stilllmage) returns the character representation<f the image format indication of the
5|_Stilllmage value image.

7) The function SI_getHeight(SI_Stilllmage) takes the following input parameter:
&) an Sl_Stillimage value image.

8) $I_getHeight(SI_Stilllmage) returns the heightin‘samples of the SI_Stillimage value image.

9) The function SI_getWidth(SI_Stilllmage),takes the following input parameter:
@) an Sl_Stilllmage value image.

10) $1_getWidth(SI_Stilllmage) returns the width in samples of the SI_Stilllmage value image.
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Purpose

ISO/IEC 13249-5:2001(E)
5.1.12 Functions not intended for Public Use

These functions are only intended to be used within the methods SI_Stilllmage, SI_setContent,

Sl_changeFormat, and SI_Thumbnail.
Definition

CREATE FUNCTI ON SI _f or mat

DETERM NI STI C
CONTAI NS SQL

CALLED ON NULL | NPUT
BEG N

-- 1l See Description

CREATE FUNCTI ON Sl _hei ght

RETURNS | NTEGER
DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT
BEG N

-- 1l See Description

CREATE FUNCTI ON SI _wi dth

RETURNS | NTEGER
DETERM NI STI C

CONTAI NS SQL

CALLED ON NULLE \-NPUT
BEG N

-- ll-"See Description

(content BI NARY LARGE OBJECT( SI _MaxCont ent Lengt h))
RETURNS CHARACTER VARYI NG SI _MaxFor mat Lengt h)

(content BI NARY LARCGE OBJECT( SI _MaxCont ent Lepgt h))

(content BI NARY LARGE.QGBJECT( SI _MaxCont ent Lengt h))
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CREATE FUNCTI ON SI _support edFeat ure
(featureName CHARACTER VARYI NE S| _MaxFeat ur eNaneLengt h),
sourcel mage SI_Stilll mge)
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
STATI C DI SPATCH
RETURN
CASE
VHEN EXISTS(
SELECT
FROM S| _I NFORMIN_SCHEMA. Sl _| MAGE_FORMAT_FEATURES
VWHERE TRIM BOTH ' ' FROM S| _FEATURE_NAME) =
TRIMBOTH ' ' FROM f eat ureNane) AND
TRIMBOTH ' ' FROM SI _FORMAT) =
TRIMBOTH ' ' FROM sourcel mage. SI _format)
) THEN 1
ELSE O
END

CREATE FUNCTI ON SI _convert

(content BI NARY LARGE OBJECT( SI _MaxCont ent Lengt h),
sour ceFor mat CHARACTER VARYI NG SI _MaxFor mat Lengt h) ,
t ar get For mat CHARACTER VARYI NG& SI _MaxFor mat-kengt h) )

RETURNS BI NARY LARGE OBJECT( SI _MaxCont ent l<engt h)

LANGUACGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT

BEG N

-- 1l See Description

CREATE FUNCTI ON Sl _support edConver si on

(sour ceFormat CHARACTER VARYI NG SI _MaxFor mat Lengt h) ,
target For mat CHARACTER VARYI NG SI _MaxFor mat Lengt h))

RETURNS | NTEGER

LANGUAGE SQL
DETERM NI SThE
CONTAI NS _SQU
CALLED @NNWNULL | NPUT
RETURN
CASE
VWHEN EXI STS(
SELECT *
FROM S| _| NFORMIN_SCHEMA. S| _| MAGE_FORMAT _CONVERSI ONS
VWHERE TR M BOTH FROM SI_SOURCE_FORVAT) =
TRIMBOTH ' ' FROM sour ceFormat) AND
TRIMBOTH ' ' FROM S| _TARGET_FORVAT) =
TRIMBOTH ' ' FROM t ar get For mat)
) THEN 1
ELSE O
END
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CREATE FUNCTI ON SI _support edFor mat
(specifiedFormat CHARACTER VARYI NG( SI _MaxFor mat Lengt h))
RETURNS | NTEGER

LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
RETURN
CASE
VWHEN EXI STS(
SELECT *

FROMST_T"NFORMIN_SCHEVA ST _T VAGE_FORVATS
WHERE TRIMBOTH ' ' FROM S| _FORMAT)

TRIMBOTH ' ' FROM speci fi edFor mat)
) THEN 1
ELSE O
END
CREATE FUNCTI ON SI _deri veThunbnai |
(image SI_Stilllmge,
hei ght | NTEGER,
wi dt h | NTEGER)
RETURNS Sl _Stilll mage
DETERM NI STI C
CONTAI NS SQL

CALLED ON NULL I NPUT
STATI C DI SPATCH
BEG N

See Description

CREATE FUNCTI ON SI _support edThumnbnai |
(sour ceFormat CHARACTER VARYI N S| _MaxFor mat Lengt h] )
RETURNS | NTEGER

LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL (1 NPUT
RETURN
CASE
WHENCEXI STS(
SELECT *

VWHERE TRI M BOTH * * FROM Sl _FORVAT)
TRIM BOTH * * FROM sour ceFor mat )
) THEN 1
ELSE O
END

FROM S| _| NFORMIN_SCHEMA. SI _ THUVBNAI L_FORMATS

Definitional Rules

1) SI_MaxContentLength is the implementation-defined maximum length for the binary representation of

the SI_Stilllmage attribute SI_content.

2)
representation of a basic feature name.

3)
of an image format indication.
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Description

1) The function SI_format(BINARY LARGE OBJECT) determines the image format of its parameter.
The result is the null value if the parameter does not contain an image format that is amongst the
implementation-defined set of supported image formats. The determination of the image format
includes a check of the correctness of the image data itself.

2) The function SI_height(BINARY LARGE OBJECT) determines and returns the height in pixels of an
image.

3) The function SI_width(BINARY LARGE OBJECT) determines and returns the width in pixels of an
image.

4) The function SI_supportedFeature(CHARACTER VARYING, SI_Stilllmage):
@) This function takes the following input parameters:

i) aCHARACTER VARYING value featureName.

i) an SI_Stilllmage value sourcelmage.

b) If the view SI_IMAGE_FORMAT_FEATURES of the information schema
SI_INFORMTN_SCHEMA contains a row whose SI_FORMAT column value is equivalent to the
value of sourcelmage.SI_format and whose SI_FEATURE_NAME column value is equivalent to
featureName, then the result of this function is 1 (one); i.e. the’feature indicated by featureName
is supported for sourcelmage. Otherwise, the result is O (zera); i.e. the feature indicated by
featureName is not supported for sourcelmage.

5) The function SI_convert(BINARY LARGE OBJECT, CHARACTER VARYING, CHARACTER
ARYING) converts the format of the image represented by the first parameter from the format
indicated by the second parameter into the formatindicated by the third parameter. The converted
image is returned as a BINARY LARGE OBJEC® value. If the format conversion fails, the function
B|_convert raises an exception: SQL/MM Still'tfmage exception — fatal error during image format
onversion.

6) The function SI_supportedConversion(CHARACTER VARYING, CHARACTER VARYING):
@) This function takes the following input parameters:

i) aCHARACTER VARYING value sourceFormat,

i) a CHARACTER VARYING value targetFormat.

b) If the view SIVIMAGE_FORMAT_CONVERSIONS of the information schema
SI_INEFORMTN_SCHEMA contains a row whose SI_ SOURCE_FORMAT and
SI_TARGET_FORMAT column values are equivalent to sourceFormat and targetFormat,
respectively, then the result of this function is 1 (one); i.e., an SI_Stilllmage value whose

S| ‘format value is sourceFormat can be converted to an SI_Stilllmage value whose SI_format
value is targetFormat. Otherwise, the result is 0 (zero); i.e., that conversion is not supported.

7) The function SI_supportedFormat(CHARACTER VARYING):
a) This function takes the following input parameter:

i) aCHARACTER VARYING value specifiedFormat.
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b) If the view SI_IMAGE_FORMATS of the information schema SI_INFORMTN_SCHEMA contains
a row whose SI_FORMAT column value is equivalent to specifiedFormat, then the result of this
function is 1 (one); i.e. specifiedFormat is a supported image format. Otherwise, the result is 0
(zero); i.e. specifiedFormat is not a supported image format.
8) The private function SI_deriveThumbnail(SI_Stilllmage):

a) This function takes the following input parameters:

i) an SI_Stilllmage value image,

i) an INTEGER value height,
i) an INTEGER value width.

b) This function derives and returns a thumbnail of its parameter image. If a thumbnail can not be
derived from image then the result ret is the NULL value. Otherwise, ret returmns ‘@ thumbnail With
the specified height and width. The format of the thumbnail ret.SI_format is.the’same as the
format of the still image image.

The private function SI_supportedThumbnail(CHARACTER VARYING)-

0
~

a) This function takes the following input parameter:
i) aCHARACTER VARYING value sourceFormat.

b) If the view SI_THUMBNAIL_FORMATS of the information schema SI_INFORMTN_SCHEMA
contains a row whose SI_FORMAT column value s equivalent to sourceFormat, then the resplt of
this function is 1 (one); i.e. a thumbnail can bederived from an image whose format indication
equals sourceFormat. Otherwise, the result¥s.0 (zero); i.e. a thumbnail can not be derived frgm
an image whose format indication equals_sourceFormat.
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Blank page
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6 Feature Types

The types in this family provide for the manipulation of still image features.
6.1 Sl_AverageColor Type and Routines

6.1.1 SI_AverageColor Type

Purpose

ISO/IEC 13249-5:2001(E)

ysing values of the SI_AverageColor type.
Pefinition

CREATE TYPE SI _Aver ageCol or
AS (
Sl _Aver ageCol or Spec Sl _Col or

)
| NSTANTI ABLE
NOT FI NAL

CONSTRUCTOR METHOD SI _Aver ageCol or
(sourcelmage SI_Stilll mge)
RETURNS S| _Aver ageCol or
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

CONSTRUCTOR METHOD SI _Aver ageCol or
(aver ageCol or SI_Col or)
RETURNS SI _Aver ageColtor
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQU
CALLED ON NULCL I NPUT,

METHOD SI. tScor e

(i magey'Sl _Stilllmge)
RETURNS DOUBLE PRECI SI ON
LANGUACGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL I NPUT

Rrovide the definition of the feature type SI_AverageColor and facilities for scoring SI_Stilllmage valugs

Description

1) The SI_AverageColor type provides for public use:
a) a method SI_AverageColor(Sl_Stilllmage),

b) a method SI_AverageColor(Sl_Color),

c) amethod SI_Score(SI_Stilllmage),

d) afunction SI_fndAverageColor(SI_Stilllmage).
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e) a function SI_mkAverageColor(Sl_Color),
f) afunction SI_ScoreByAvrgClr(Sl_AverageColor, SI_Stilllmage).

2) The SI_AverageColor type represents color values that are interpreted as average color values using
the attribute:

a) an Sl_Color value SI_AverageColorSpec.

3) The attribute SI_AverageColorSpec is not for public use. There are no GRANT statements granting
EXECUTE privilege on the observer and mutator functions for the attribute SI_AverageColorSpec.
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6.1.2 Sl_AverageColor Methods
Purpose

Return a specified SI_AverageColor value.
Definition

CREATE CONSTRUCTOR METHOD Sl _Aver ageCol or
(sourcelmage Sl _Stilllmage)
RETURNS S| _Aver ageCol or
FOR SI _Aver ageCol or
BEG N
DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF06' ;

| F sourcelmage IS NULL OR
sour cel mage. SI _content IS NULL OR
NOT SI _supportedFeature(' Sl _AverageCol or', sourcel'nmage) = 1 THEN
SI GNAL | nval i dl nput
SET MESSAGE_TEXT =
"bad i nput inage; average color feature cannot be
det er m ned' ;
END | F;

-- 1l See Description

CREATE CONSTRUCTOR METHOD SI _Aver agecol or
(aver ageCol or Sl _Col or)
RETURNS SI _Aver ageCol or
FOR SI _Aver ageCol or
BEA N
DECLARE | nval i dl nput <« CONDI TI ON FOR SQLSTATE ' 2FF02' ;

| F averageCol or 1S)NULL THEN
SI GNAL | nval.i‘'dl nput
SET MESSAGE TEXT =
"incorrect average col or feature specification'

END | F;
RETURN /SELF.
SH_Aver ageCol or Spec(aver ageCol or) ;
END

Description

1) The-method SI_AverageColor(SI_Stillimage) takes the following input parameter:

a) an Sl Qtilllmagp value sourcelmage

2) If the parameter sourcelmage of the method SI_AverageColor(SI_Stilllmage) or its attribute
sourcelmage.Sl_content is the null value, or if the SI_AverageColor feature is not defined for
sourcelmage, then an exception condition is raised: SQL/MM Still Image exception — bad input
image; average color feature cannot be determined.

3) The method SI_AverageColor(Sl_Stilllmage) derives an SI_AverageColor value from the parameter
sourcelmage. To that end, each component of all samples is summed separately and the sum of
each component is divided by the number of samples to give the values of the components of the
resulting color value in the feature value.
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6.1.2 SI_AverageColor Methods

4) The method SI_AverageColor(SI_Color) takes the following input parameter:
a) an Sl_Color value averageColor.

5) If the parameters of the method SI_AverageColor(Sl_Color) is the null value, then an exception
condition is raised: SQL/MM Still Image exception — incorrect average color feature specification.
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6.1.3 S| _Score Method

Purpose

Determine and return the score of an SI_Stillilmage value to a given SI_AverageColor.
Definition

CREATE METHOD Sl _Score
(image Sl _Stilllnmage)
RETURNS DOUBLE PRECI SI ON
FOR SI _Aver ageCol or
BEG N

-- 1l See Description

Description
1) The method SI_Score(SI_Stillimage) takes the following input parameter:

a) an SI_Stilllmage value image.

Do
~

The method SI_Score(SI_Stillimage) returns a value greater than or equal to 0 (zero). The lower|the
returned value, the better the average color of image is-characterized by the average color
represented by the SI_AverageColor value used for scaring image.

Case:

a) If SELF or image or image.Sl_content:isdhe null value, or if the average color feature is not
supported for image, then the null value is returned.

b) Otherwise, the exact relationship-between the values of SI_AverageColor, SI_Stilllmage and the
result of SI_Score(SI_Stilllmage) is implementation-dependent.
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6.14 SI_fndAverageColor Function

Purpose

Return the SI_AverageColor value from an Sl_Stilllmage value.
Definition

CREATE FUNCTI ON SI _f ndAver ageCol or
(sourcelmage Sl _Stilllnmage)
RETURNS Sl _Aver ageCol or

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT

STATI C DI SPATCH

RETURN NEW S| _Aver ageCol or (sour cel nage)
Desg¢ription
1) The function SI_fndAverageColor(SI_Stillilmage) takes the following input‘parameter:

a) an Sl_Stilllmage value sourcelmage.
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6.1.5 SI_mkAverageColor Function
Purpose

Return a specified SI_AverageColor value.
Definition

CREATE FUNCTI ON SI _nkAver ageCol or
(averageCol or Sl Col or)
RETURNS S| _Aver ageCol or
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
STATI C DI SPATCH
RETURN NEW SI _Aver ageCol or (aver ageCol or)

Pescription
1) The function SI_mkAverageColor(SI_Color) takes the following input parameter:

a) an Sl_Color value averageColor.
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6.1.6 Sl_ScoreByAvrgClr Function

Purpose

Determine and return the score of an SI_Stilllmage value to a given SI_AverageColor value.
Definition

CREATE FUNCTI ON SI _ScoreByAvrgd r

(feature SI _AverageCol or,
image SI_Stilllnage)

RETURNS DOUBLE PRECI SI ON

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN f eature. SI _Scor e(i mage)

Desg¢ription

1) The function SI_ScoreByAvrgCIr(SI_AverageColor, SI_Stilllmage) takes-the'following input
parameters:

@) an Sl_AverageColor value feature,

b) an SI_Stilllmage value image.
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6.2.1 SI_ColorHistogram Type

Purpose

ISO/IEC 13249-5:2001(E)
6.2.1 SI_ColorHistogram Type

Provide the definition of the feature type SI_ColorHistogram and facilities for scoring SI_Stilllmage values

using values of the SI_ColorHistogram type.

efinition

CREATE TYPE Sl _Col or Hi st ogram
AS (

SI _Col orsLi st SI_Col or ARRAY[ SI _MaxHi st ogr aniengt h],

SI _Frequenci eslLi st

DOUBLE PRECI SI ON ARRAY[ SI _MaxHi st ogr anmLengt h]

)
| NSTANTI ABLE
NOT FI NAL

CONSTRUCTOR METHOD Sl _Col or Hi st ogr am

(sourcelmage SI_Stilll mge)
RETURNS Sl _Col or Hi st ogram
SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT,

CONSTRUCTOR METHOD SI _Col or Hi st.egram

(firstColor SI_Color,
frequency DOUBLE PRECI SKON)
RETURNS Sl _Col or Hi st ogr@m

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NUELSI NPUT,

CONSTRUCTOR-VETHOD SI _Col or Hi st ogram
(col ors.S¥_Col or ARRAY[ SI _MaxHi st ogr anLengt h],
fregquenci es DOUBLE PRECI SI ON ARRAY[ SI _MaxHi st ogr aniength])

RETURNS S| _Col or Hi st ogram
SELF” AS RESULT

IWANGUAGE SQL

DETERM NI STI C

CONTAI NS sSQL

CALLED ON NULL I NPUT,

METHOD SI _Append

(color SI_Color,
frequency DOUBLE PRECI Sl ON)
RETURNS Sl _Col or Hi st ogram
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,
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METHOD SI _Score
(image SI_Stilllmge)
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL I NPUT

Definitional Rules

1) The SI_MaxHistogramLength is the implementation-defined maximum number of color/frequency
bairs that are admissible in an SI_ColorHistogram feature value.

Des¢ription
1) The SI_ColorHistogram type provides for public use:
@) a method SI_ColorHistogram(SI_Stilllmage),
p) a method SI_ColorHistogram(SI_Color, DOUBLE PRECISION),
) amethod SI_ColorHistogram(SI_Color ARRAY, DOUBLE PRECISION.ARRAY),
¢) a method SI_Append(SI_Color, DOUBLE PRECISION),
¢) a method SI_Score(SI_Stillimage),
1 afunction SI_findColorHstgrm(SI_Stillimage),
) afunction SI_mkColorHistogrm(SI_Color, DOUBLE PRECISION),
I) a function SI_arrayClIrHstgrm(SI_Color ARRAY, DOUBLE PRECISION ARRAY),
i) afunction SI_appendClIrHstgrm(SI_ColorHistogram, SI_Color, DOUBLE PRECISION),
i) afunction SI_ScoreByClIrHstgr(SK\ColorHistogram, SI_Stilllmage).
2) The SI_ColorHistogram type represents a sequence of color/frequency pairs using the attributes:
@) an Sl_Color ARRAY value SI_ColorsList,
p) a DOUBLE PRECISION ARRAY value SI_FrequenciesList; the DOUBLE PRECISION values of
the array range-from 0 (zero) to 100. The i-th value in this array is the frequency of the i-th color

value in S ColorsList. The arrays SI_ColorsList and SI_FrequenciesList have the same numbel
of elements.

3) The attributes SI_ColorsList and SI_FrequenciesList are not for public use. There are no GRANT

statements granting EXECUTE privilege on the observer and mutator functions for the attributes
pl~ColorsList and SI FrequenciesList.
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6.2.2 SI_ColorHistogram Methods
Purpose

Return a specified SI_ColorHistogram value.
Definition

CREATE CONSTRUCTOR METHCOD Sl _Col or Hi st ogram
(sourcelmage Sl _Stilllmage)
RETURNS Sl _Col or Hi st ogram
FOR SI _Col or Hi st ogr am
BEG N
DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF08' ;

| F sourcelmage IS NULL OR
sour cel mage. SI _content IS NULL OR
NOT SI _supportedFeature(' Sl _Col or Hi stogram, sourcelnage) =1
THEN
SI GNAL | nval i dl nput
SET MESSAGE TEXT =
"bad i nput inmage; color histogram{feature cannot be
det er m ned' ;
END | F;

-- Il See Description

CREATE CONSTRUCTOR METHOD SI _Col or Hi'st ogr am
(firstColor SI_Color,
frequency DOUBLE PRECI S| ON)
RETURNS Sl _Col or Hi st ogram
FOR SI _Col or Hi st ogr am

BEG N
DECLARE | nval i dl'nput CONDI TI ON FOR SQLSTATE ' 2FF03' ;

IF firstColorr/1S NULL OR

frequency IS NULL OR

frequency < 0.0 OR frequency > 100.0 THEN

SLL.GNAL | nval i dl nput

SET MESSAGE TEXT =
"incorrect color histogramfeature specification';

END | F;
RETURN SELF.

Sl _Col orsLi st (ARRAY[firstColor]).

Sl _Frequenci esLi st (ARRAY[ f r equency] ) ;

END
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CREATE CONSTRUCTOR METHCOD Sl _Col or Hi st ogram
(colors SI_Col or ARRAY[ SI _MaxHi st ogranlLengt h],
frequenci es DOUBLE PRECI SI ON ARRAY[ SI _MaxHi st ogr amlLengt h]

)

RETURNS SI _Col or Hi st ogram

FOR Sl _Col or Hi st ogram

BEG N
DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF03';
DECLARE i | NTEGER;

F colors IS NUCC OR
frequencies IS NULL OR
CARDI NALI TY(col ors) <> CARDI NALI TY(frequenci es) THEN
SI GNAL I nval i dl nput
SET MESSAGE_TEXT =
"incorrect color histogramfeature specification']
END | F;
SET i = 1,
WHI LE i <= CARDI NALI TY(frequenci es) DO
IF frequencies[i] < 0.0 OR frequencies[i] > 100.0Q,THEN
SI GNAL I nval i dl nput
SET MESSACGE TEXT =
"incorrect color histogram featurie ‘specification';

END | F;
SET i =i + 1;
END VHI LE;

RETURN SELF.
Sl _Col orslLi st (col ors).
Sl _Frequenci esLi st (frequenci es)
END
Defipitional Rules

1) $lI_MaxHistogramLength is the implementation-defined maximum number of color/frequency pairs
fhat are admissible in an SI_ColorHistegram feature value.

Desg¢ription

1) The method SI_ColorHistegram(SI_Stilllmage) takes the following input parameter:

a) an Sl_Stilllmagesvalde sourcelmage.

2) If the parameter’Sourcelmage of the method SI_ColorHistogram(SI_Stilllmage) or its attribute
sourcelmageSl=content is the null value, or if the SI_ColorHistogram feature is not defined for
sourcelmage; then an exception condition is raised: SQL/MM Still Image exception — bad input
image; color histogram feature cannot be determined.

number N of areas Al, each of which is represented by some color C;. For i ranging from 1 (one) to N,
let F; be frequency values that are initially all O (zero). For each sample of sourcelmage, F;is

increased by 1 (one) if the color of that sample is one of the colors of A;. Let F be the value that is
obtained by summing up all F; values. The final result is effectively a sequence of pairs (C;, F;/ F).

4) The method SI_ColorHistogram(SI_Color, DOUBLE PRECISION) takes the following input
parameters:

a) an Sl_Color value firstColor,
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b) a DOUBLE PRECISION value frequency.
5) If any of the parameters of the method SI_ColorHistogram(SI_Color, DOUBLE PRECISION) is the

null value, or if the frequency value is less than 0 (zero) or greater than 100, then an exception
condition is raised: SQL/MM Still Image exception — incorrect color histogram feature specification.

6) The method SI_ColorHistogram(SI_Color ARRAY, DOUBLE PRECISION ARRAY) takes the
following input parameters:

a) an Sl Color ARRAY value colors,

b) a DOUBLE PRECISION ARRAY value frequencies.

1) If any of the parameters of the method SI_ColorHistogram(SI_Color ARRAY, DOUBLEPRECISIPN
ARRAY) is the null value, or if a frequency value is less than 0 (zero) or greater than@@0, or if the
cardinalities of the arrays colors and frequencies are different, then an exception condition is rais¢d:
SQL/MM Still Image exception — incorrect color histogram feature specification,
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6.2.3 SI_Append Method

Purpose

Extend an SI_ColorHistogram value by another (SI_Color, DOUBLE PRECISION) pair.
Definition

CREATE METHOD S| _Append
(color S| Color,

frequency DOUBLE PRECI S| ON)
RETURNS Sl _Col or Hi st ogram
FOR SI _Col or Hi st ogram
BEG N
DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF03' ;

| F CARDI NALI TY( SELF. SI _Col orsList) = SI_MaxH st ogranmLength” OR
firstColor I'S NULL OR
frequency I'S NULL OR
frequency < 0.0 OR frequency > 100.0 THEN
SI GNAL | nval i dl nput
SET MESSACGE TEXT =
"incorrect color histogramfeature specification';
END | F;
SET SELF. SI _Col orsList =
SELF. SI _Col orsList || ARRAY[col or];
SET SELF. SI _Frequenci esLi st =
SELF. SI _Frequenci esLi st || ARRAY[fTequency];
RETURN SELF;
END

Defipitional Rules

1) $lI_MaxHistogramLength is the implementation-defined maximum number of color/frequency pairs
fhat are admissible in an SI_ColorHistogram feature value.

Des¢ription
1) The method SI_Append(SI_Color, DOUBLE PRECISION) takes the following input parameters:
&) an Sl_Color value-color,

p) a DOUBLE‘PRECISION value frequency.

2) If the maximum number of color/frequency pairs is already reached, or if any of the parameters is the

ull valueyor if the frequency value is less than 0 (zero) or greater than 100, then an exception
ondition is raised: SQL/MM Still Image exception — incorrect color histogram feature specification.
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6.2.4 Sl_Score Method

Purpose

Determine and return the score of an SI_Stilllmage value to a given SI_ColorHistogram value.
Definition

CREATE METHOD Sl _Score
(image Sl Stilllnmage)
RETURNS DOUBLE PRECI SI ON
FOR SI _Col or Hi st ogr am
BEG N

-- 1l See Description

Description

1) The method SI_Score(SI_Stilllmage) takes the following input parameter:
a) an Sl_Stilllmage value image.

The method SI_Score(SI_Stillilmage) returns a value greater than or equal to 0 (zero). The lower|the

returned value, the better the color histogram of image.is characterized by the color histogram
represented by the SI_ColorHistogram value used far.$coring image.

DO
~

Case:

a) If SELF or image or image.Sl_content;isc¢he null value, or if the color histogram feature is not
supported for image, then the null value is returned.

b) Otherwise, the exact relationship-between the values of SI_ColorHistogram, SI_Stilllmage, and
the result of SI_Score(SI_Stillimage) is implementation-dependent.
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6.2.5 SI_findColorHstgrm Function

Purpose

Return the SI_ColorHistogram value from an SI_Stilllmage value.
Definition

CREATE FUNCTI ON SI _fi ndCol or Hst grm
(sourcelmage Sl _Stilllnmage)

RETURNS Sl _Col or Hi st ogram

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT

STATI C DI SPATCH

RETURN NEW S| _Col or Hi st ogr am( sour cel mage)

Des¢ription
1) The function SI_findColorHstgrm(SI_Stilllmage) takes the following input parameter:

@) an Sl_Stilllmage value sourcelmage.
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6.2.6 SI_mkColorHistogrm Function
Purpose

Return a specified SI_ColorHistogram value.
Definition

CREATE FUNCTI ON SI _nkCol or Hi st ogrm
(firstColor SI Color,
frequency DOUBLE PRECI S| ON)
RETURNS Sl _Col or Hi st ogram
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT
STATI C DI SPATCH
RETURN NEW S| _Col or Hi st ogran{firstCol or, frequency)

Description

1) The function SI_mkColorHistogrm(SI_Color, DOUBLE PRECISION).takes the following input
parameters:

a) an Sl_Color value firstColor,

b) a DOUBLE PRECISION value frequency.
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6.2.7 SI_arrayCIlrHstgrm Function

Purpose

Return a specified SI_ColorHistogram value.

Defi

Defi

1)

Des

1

56

nition

CREATE FUNCTION SI _arrayd rHstgrm
(colors Sl Color ARRAY[SI MaxHi st ograniength] .
frequenci es DOUBLE PRECI SI ON ARRAY[ S| _MaxHi st ogr aniengt h])
RETURNS Sl _Col or Hi st ogram
DETERM NI STI C
CONTAI NS sSQL
CALLED ON NULL | NPUT
STATI C DI SPATCH
RETURN NEW S| _Col or Hi st ogram(col ors, frequencies)

nitional Rules

5| _MaxHistogramLength is the implementation-defined maximum number.of color/frequency pairs
fhat are admissible in an SI_ColorHistogram feature value.

Cription

The function SI_arrayCIrHstgrm(SI_Color ARRAY, DOUBLE PRECISION ARRAY) takes the
following input parameters:

a) an Sl_Color ARRAY value colors,

p) a DOUBLE PRECISION ARRAY value freguencies.
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6.2.8 SI_appendClrHstgrm Function

Purpose

Extend an SI_ColorHistogram value by another (SI_Color, DOUBLE PRECISION) pair.
Definition

CREATE FUNCTI ON SI _appendd rHstgrm
(colorHi stogram Sl _Col or Hi st ogram
color SI_Col or,
frequency DOUBLE PRECI SI ON)
RETURNS Sl _Col or Hi st ogram
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT
STATI C DI SPATCH
RETURN col or H st gram Sl _Append(col or, frequency)

Description

[}

1) The function SI_appendClrHstgrm(SI_ColorHistogram, SI_Color, DOUBLE PRECISION) takes th
following input parameters:

a) an Sl_ColorHistogram value colorHistogram,
b) an SI_Color value color,

c) a DOUBLE PRECISION value frequency.
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6.2.9 Sl_ScoreByClrHstgr Function

Purpose

Determine and return the score of an SI_Stilllmage value to a given SI_ColorHistogram value.
Definition

CREATE FUNCTI ON SI _Scor eByd r Hst gr

(feature Sl _Col or Hi st ogram
image SI_Stilllnage)

RETURNS DOUBLE PRECI SI ON

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN f eature. SI _Scor e(i mage)

Desg¢ription

1) The function SI_ScoreByClrHstgr(SI_ColorHistogram, Sl_Stilllmage) takes_the following input
parameters:

@) an Sl_ColorHistogram value feature,

D) an SI_Stilllmage value image.
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6.3 Sl_PositionalColor Type and Routines

6.3.1 Sl|_PositionalColor Type
Purpose

Provide the definition of the feature type SlI_PositionalColor and facilities for scoring SI_Stilllmage values
using values of the SI_PositionalColor type.

Definition

CREATE TYPE SI_Positional Col or
AS (
Sl _Aver ageCol or Posi ti ons
Sl _Col or ARRAY[ SI _Nunber Sect i ons]

)
| NSTANTI ABLE
NOT FI NAL

CONSTRUCTOR METHOD SI _Posi ti onal Col or
(sourcelmage SI_Stilll mge)
RETURNS S| _Positi onal Col or
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD Sl _Scor e

(image SI_Stilllmge)
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT
Definitional Rules

1) The SI_NumberSections is the-implementation-defined number of SI_AverageColor values that afe
represented by an SlI_PesitionalColor value.

Description

1) The SI_PositignalColor type provides for public use:
a) a method SI_PositionalColor(SI_Stilllmage),

b) <a-method SI_Score(SI_Stilllmage),

¢)" a function SI_findPositColor(SI_Stillilmage),

d) afunction SI_ScoreByPositClr(SI_PositionalColor, SI_Stilllmage).
2) The SI_PositionalColor type represents lists of SI_Color values using the attribute:
a) an Sl_Color ARRAY value SI_AverageColorPositions.
3) The attribute SI_AverageColorPositions is not for public use. There are no GRANT statements

granting EXECUTE privilege on the observer and mutator functions for the attribute
S|_AverageColorPositions.
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6.3.2 SI_PositionalColor Method

Purpose

Return the SI_PositionalColor value from an SI_Stillilmage value.
Definition

CREATE CONSTRUCTOR METHOD Sl _Posi ti onal Col or
(sourcelmage SI_Stilllmage)
RETURNS Sl _Posi ti onal Col or
FOR Sl _Posi ti onal Col or
BEG N
DECLARE I nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF07" ;

I F sourcelmage IS NULL OR
sourcel mage. SI _content 1S NULL OR
NOT
Sl _supportedFeature(' SI _Positional Col or', sourcelnage) = 1
THEN
SI GNAL | nval i dl nput
SET MESSAGE TEXT =
"bad i nput inage; positional color feature cannot be
det er mi ned’
END | F;

-- 'l See Description

Des¢ription

1) The method SI_PositionalColor(SI_Stillimage) takes the following input parameter:

a) an Sl_Stilllmage value sourcelmage.

2) If the parameter sourcelmage of the method SI_PositionalColor(SI_Stilllmage) or its attribute
sourcelmage.Sl_content is the\null value, or if the SI_PositionalColor feature is not defined for
sourcelmage, then an excgeption condition is raised: SQL/MM Still Image exception — bad input
image; positional color/feature cannot be determined.

3) The method SI_PasitionalColor(SI_Stilllmage) derives an SlI_PositionalColor value from the

parameter sourcelmage. To that end, sourcelmage is effectively divided into n by m rectangles, and
or each rectangle, the average color value is determined. The array, thus computed, of color values
hich represent average colors is the SI_AverageColorPositions value of the returned

51 _PositionalColor value. Further details on the relationship between sourcelmage and the resulting

5| _PositionalColor value, such as the values n and m, are implementation-dependent.

described in Description Rule 3) in Subclause 6.1.2, "SI_AverageColor Methods", for the method
SI_AverageColor(SI_Stillilmage).

60 Feature Types © ISO/IEC 2001 - All rights reserved


https://standardsiso.com/api/?name=31dde04cc82542d38c2c62b35cac28f1

ISO/IEC 13249-5:2001(E)
6.3.3 SI_Score Method

6.3.3 S| _Score Method

Purpose

Determine and return the score of an SI_Stilllmage value to a given SI_PaositionalColor value.
Definition

CREATE METHOD Sl _Score
(image SI_Stilllmge)
RETURNS DOUBLE PRECI SI ON
FOR SI _Posi tional Col or
BEG N

-- 1l See Description

Description
1) The method SI_Score(SI_Stillimage) takes the following input parameter:
a) an SI_Stilllmage value image.

The method SI_Score(SI_Stilllmage) returns a value greatér than or equal to O (zero). For scoring an
image, that image is effectively divided into n by m rectangles, such that the product of n and m
equals SI_NumberSections. The lower the returnedalue, the better the n by m average colors g
image are characterized by the average colors represented by the SI_PositionalColor value used|for
scoring image.

N
N
—h

NOTE 6 The way in which image is dividéd into SI_NumberSections of rectangles is
implementation-dependent, as well n and'm itself. However, the division shall be performed in th
same fashion for the SI_Score method.and the method SI_PositionalColor(SI_Stilllmage).

1%

Case:

a) If SELF or image or image.Sl_content is the null value, or if the positional color feature is not
supported for image] then the null value is returned.

b) Otherwise, the(exact relationship between the values of SI_PositionalColor, SI_Stilllmage and the
result of SI_SCore(SI_Stilllmage) is implementation-dependent.
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6.3.4 Sl _findPositColor Function

Purpose

Return the SI_PositionalColor value from an SI_Stillilmage value.
Definition

CREATE FUNCTI ON Sl _fi ndPosi t Col or
(sourcelmage Sl _Stilllnmage)

RETURNS Sl _Posi ti onal Col or

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

STATI C DI SPATCH

RETURN NEW S| _Posi ti onal Col or (sour cel nage)

Des¢ription
1) The function SI_findPositColor(SI_Stilllmage) takes the following input parameter:

@) an Sl_Stilllmage value sourcelmage.
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6.3.5 Sl_ScoreByPositClr Function

Purpose

Determine and return the score of an SI_Stilllmage value to a given SI_PositionalColor value.
Definition

CREATE FUNCTI ON SI _ScoreByPositdr
(feature Sl Positional Col or,
i mge SI_Stilllmge)
RETURNS DOUBLE PRECI SI ON
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN f eature. SI _Scor e(i mage)

Description

1) The function SI_ScoreByPositClr(SI_PositionalColor, SI_Stilllmage),takes the following input
parameters:

a) an Sl_PositionalColor value feature,

b) an SI_Stilllmage value image.
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1 SI_Texture Type

SI_Texture Type and Routines

1 SI_Texture Type

Purpose

Provide the definition of the feature type SI_Texture and facilities for scoring SI_Stilllmage values using
values of the SI_Texture type.

Definition

Defipitional Rules

CREATE TYPE S| _Texture
AS (
Sl _Text ureEncodi ng CHARACTER VARYI NG SI _MaxText ur eLengt h)
)

| NSTANTI ABLE
NOT FI NAL

CONSTRUCTOR METHOD Sl _Text ure
(sourcelmage SI_Stilllmge)
RETURNS SI _Texture
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD SI _Score
(image SI_Stilllmge)
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT

1) The SI_MaxTextureLength is the implementation-defined number of bytes needed for the
implementation-defined encoded representation of an SI_Texture.
Desg¢ription
1) The SI_Texture type provides for public use:
&) amethod SI_Texture(SI_Stilllmage),
p) a method SI_Score(SI_Stillilmage),
)C-a function SI_findTexture(SI_Stilllmage),

d) afunction SI_ScoreByTexture(feature SI_Texture, image Sl_Stilllmage).

2) The SI_Texture type provides for the representation of image textures using the attribute:

a) a CHARACTER VARYING value SI_TextureEncoding, the values of which represents image
texture characteristics such as coarseness, contrast, and directionality in an implementation-
dependent fashion.

3) The attribute SI_TextureEncoding is not for public use. There are no GRANT statements granting

EXECUTE privilege on the observer and mutator functions for the attribute SI_TextureEncoding.
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6.4.2 Sl|_Texture Method

Purpose

Return the SI_Texture value from an SI_Stilllmage value.
Definition

CREATE CONSTRUCTOR METHOD SI _Texture
(sourcelnmage SI_Stilllnmage)
RETURNS SI _Texture
FOR SI _Texture
BEG N
DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF09’

| F sourcelmage IS NULL OR
sour cel mage. SI _content IS NULL OR
NOT SI _supportedFeature(' Sl _Texture', sourcel mage)s = 1 THEN
SI GNAL | nval i dl nput
SET MESSAGE_TEXT =
"bad i nput inage; texture feature cahnot be deternined;

END | F;

-- 1l See Description

Definition
1) The method SI_Texture(SI_Stilllmage) takes the following input parameter:

a) an Sl_Stilllmage value sourcelmage.

DA
~

If the parameter sourcelmage of thesmethod SI_Texture(SI_Stilllmage) or its attribute
sourcelmage.SI_content is the nulkvalue, or if the SI_Texture feature is not defined for sourcelmgge,
then an exception condition is raised: SQL/MM Still Image exception — bad input image; texture
feature cannot be determined.

(%)
~—

The method SI_Textufe(S]_Stilllmage) derives an SI_Texture value from the parameter sourcelmage.
The relationship between sourcelmage and the resulting SI_Texture value is implementation-
dependent.

© ISO/IEC 2001 - All rights reserved Feature Types 65


https://standardsiso.com/api/?name=31dde04cc82542d38c2c62b35cac28f1

ISO/IEC 13249-5:2001(E)
6.4.3 SI_Score Method

6.4.3 S| _Score Method

Purpose

Determine and return the score of an SI_Stilllmage value to a given SI_Texture value.

Defi

Des

1)

2)

66

nition

CREATE METHOD Sl _Score
(image SI_Stilllnmge)
RETURNS DOUBLE PRECI SI ON
FOR SI _Texture

BEG N

-- 1l See Description

Cription

The method SI_Score(SI_Stilllmage) takes the following input parameter:

@) an Sl_Stilllmage value image.

The method SI_Score(SI_Stilllmage) returns a value greater than or equal to 0 (zero). The lower the
feturned value, the better the texture of image is characterized by the SI_Texture value used for
bcoring that image.

Case:

@) If SELF or image or image.Sl_content is thenull value, or if the texture feature is not supported
for image, then the null value is returned.

p) Otherwise, the exact relationship. hetween the values of SI_Texture, SI_Stilllmage and the result
of SI_Score(SI_Stilllmage) is implementation-dependent.
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6.4.4 S| _findTexture Function

Purpose

Return the SI_Texture value from an SI_Stilllmage value.
Definition

CREATE FUNCTION SI _findTexture
(sourcelmage Sl _Stilllmage)
RETURNS SI _Texture
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
STATI C DI SPATCH
RETURN NEW S| _Text ur e(sour cel nage)

Pescription
1) The function SI_findTexture(SI_Stilllmage) takes the following input parameter:

a) an Sl_Stilllmage value sourcelmage.
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6.4.5 Sl_ScoreByTexture Function

Purpose

Determine and return the score of an SI_Stilllmage value to a given SI_Texture value.
Definition

CREATE FUNCTI ON Sl _Scor eByText ure
(feature Sl Texture,

image SI_Stilllnage)
RETURNS DOUBLE PRECI SI ON
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN f eature. SI _Scor e(i mage)

Desg¢ription
1) The function SI_ScoreByTexture(SI_Texture, SI_Stilllmage) takes the follewing input parameters:
@) an Sl_Texture value feature,

D) an SI_Stilllmage value image.
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6.5 Sl_FeatureList Type and Routines
6.5.1 Sl_FeatureList Type
Purpose

Provide the definition of the type SI_FeatureList and facilities for scoring SI_Stilllmage values using
values of the SI_FeatureList type.

efinition

CREATE TYPE SI _FeaturelLi st

AS (
SI_AvgCl rFtr SI_AverageCol or,
S| _Avgd r Ft rWght DOUBLE PRECI SI ON DEFAULT 0. 0,
SI _drHstgrFtr SI_Col or Hi st ogram
SI _drHstgrFtrWwht DOUBLE PRECI SI ON DEFAULT 0. 0,
SI PstnldrFtr SI _Positional Col or,
Sl _Pstnl CrFtrWht DOUBLE PRECI SI ON DEFAULT 0. 0,
SI_TextureFtr SI_Texture,
Sl _Text ureFtrWyht DOUBLE PRECI SI ON DEFAULT 0.0

)

| NSTANTI ABLE

NOT FI NAL

CONSTRUCTOR METHOD SI _Feat ur eLi st

(aver ageCol or Feature Sl _Aver ageCol. or",
aver ageCol or Feat ur eWi ght DOUBLE“PRECI SI ON,
col or Hi st ogranfeat ure Sl _Col orfi st ogram
col or Hi st ogr anfeat ure DOUBLE PRECI SI ON,
posi ti onal Col or Feat ure Sl cPositi onal Col or,
posi ti onal Col or Feat ur eWeiyght DOUBLE PRECI Sl ON,
textureFeature SI_TextWre,
t ext ur eFeat ur eV\ei ght.DOUBLE PRECI SI ON)

RETURNS S| _Feat ur eList

SELF AS RESULT

LANGUACGE SQL

DETERM NI STI €

CONTAI NS s@L.

CALLED ON.NULL | NPUT,

METHOD St\set Feat ure
(avenageCol or Feature Sl _Aver ageCol or,
aver ageCol or Feat ur eWei ght DOUBLE PRECI SI ON)
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT

METHOD Sl _set Feature
(col or Hi st ogranfeature Sl _Col or H st ogram
col or H st ogr anfeat ur eWei ght DOUBLE PRECI SI ON)
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,
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METHOD Sl _set Feature
(positional Col or Feature Sl _Positi onal Col or,
posi ti onal Col or Feat ur eWi ght DOUBLE PRECI SI ON)
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD Sl _set Feature
(textureFeature SI_Texture,

Des¢ription

1) The SI_FeaturelList type provides for public use:

Q)

o)

)

TEXTUr eEFeat ur eVer gt DOUBCE PRECT STTON)
SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT,

METHOD SI _Score
(image SI_Stilllmge)
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL
DETERM NI STI C

CONTAI' NS SQL
CALLED ON NULL | NPUT

a method SI_FeatureList(SI_AverageColor, DOUBLE PRECISION, SI_ColorHistogram, DOUBLE
PRECISION, SI_PositionalColor, DOUBLE PRECISION, SI_Texture, DOUBLE PRECISION),

a method SI_setFeature(SI_AverageColor, DOUBLE PRECISION),

a method SI_setFeature(SI_ColerHistogram, DOUBLE PRECISION),

a method SI_setFeature(Sk. PositionalColor, DOUBLE PRECISION),

a method SI_setFeature(SI_Texture, DOUBLE PRECISION),

a method SI_Scare(SI_Stilllmage),

a function S|_mkFeatureList(SI_AverageColor, DOUBLE PRECISION, SI_ColorHistogram,
DOUBLE'PRECISION, SI_PositionalColor, DOUBLE PRECISION, SI_Texture, DOUBLE
PRECISION),

a function SI_setAvgCIrFtrW(SI_FeaturelList, SI_AverageColor, DOUBLE PRECISION),

fiamation CI el lota e AAJ/CL +
a arctorT oot ISt

)
k)

Stofrtvy \u|_rcaLUrCLiot, Sto
a function SI_setPstnICIrFtrW(SI_FeatureList, SI_PositionalColor, DOUBLE PRECISION),
a function SI_setTextureFtrW(SI_FeatureList, SI_Texture, DOUBLE PRECISION),

a function SI_ScoreByFtrList(S1_FeatureList, SI_Stilllmage).
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2) The SI_FeaturelList type represents a list of weighted features using the attributes:
a) an Sl_AverageColor value SI_AvgCIrFtr,
b) a DOUBLE PRECISION value SI_AvgCIrFtrwght,
c) an Sl_ColorHistogram value SI_ClrHstgrFtr,
d) a DOUBLE PRECISION value SI_CIrHstgrFtrwght,

e) an Sl _PositionalColor value SI_PstnICIrFtr

f) a DOUBLE PRECISION value SI_PstnICIrFtrWght,

g) an Sl_Texture value SI_TextureFtr,

h) a DOUBLE PRECISION value SI_TextureFtrwWght.

3) There are no GRANT statements granting EXECUTE privilege on the mutator,functions for the

attributes SI_AvgClIrFtr, SI_AvgClIrFtrwght, SI_CIrHstgrFtr, SI_ClrHstgrFteWght, SI_PstnICIrFtr,
SI_PstnICIrFtrWght, SI_TextureFtr, and SI_TextureFtrwght.
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6.5.2 S|_FeatureList Method
Purpose

Return a specified SI_FeaturelList value.
Definition

CREATE CONSTRUCTOR METHOD Sl _Feat ureli st
(averageCol or Feature Sl _AverageCol or,
aver ageCol or Feat ur eWei ght DOUBLE PRECI SI ON,
col or Hi st ogranfeat ure Sl _Col or H st ogram
col or Hi st ogranfeat ureWei ght DOUBLE PRECI SI ON,
posi ti onal Col or Feature Sl _Positi onal Col or,
posi ti onal Col or Feat ur eWei ght DOUBLE PRECI SI ON,
textureFeature Sl _Texture,
t ext ur eFeat ur eWei ght DOUBLE PRECI SI ON)
RETURNS S| Feat urelLi st
FOR Sl _Feat urelLi st
BEG N
DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FEF04";

| F (averageCol or Feat ureWei ght 1S NULL OR
aver ageCol or Feat ureWei ght < 0.0) OR
(col or Hi st ogranfeat ureWi ght 1S NULL OR
col or Hi st ogr anfeat ureWi ght < 0.0) “@R
(posi tional Col or Feat ur eWi ght IS, NUbL OR
posi ti onal Col or Feat ureWei ght < 0.0) OR
(textureFeatureWeight I'S NULL.GR
t ext ur eFeat ur eWei ght < 0. 0), THEN
SI GNAL | nval i dl nput
SET MESSAGE TEXT = 'incorrect feature |list specification';
END | F;
RETURN SELF.
SI _Avgd r Ftr (aver agéCol or Feat ure) .
Sl _Avgd r Ft r Wiht (
CASE
VWHEN avenrageCol or Feature |I'S NULL THEN 0.0
ELSE-~aver ageCol or Feat ur eWei ght
END) .
Sl _ClrHstgr Ftr(col or Hi st ogranfeat ure).
Sl _CrHst gr Ft r Wyht (
CASE
WHEN col or Hi stogranfeature IS NULL THEN 0.0
ELSE col or H st ogr anfFeat ur eWi ght
END) .
SI_Pstnl drFtr(positional Col or Feature).
Sl _Pstnl C r Ft r Wyht (
CASE
WHEN posi tional Col or Feature 1S NULL THEN 0.0
ELSE posi ti onal Col or Feat ur eWi ght
END) .
Sl _TextureFtr(textureFeature).
Sl _Text ur eFt r Wiht (
CASE
WHEN t ext ureFeature 1S NULL THEN 0.0
ELSE t ext ur eFeat ur eWi ght
END) :

END
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Description

1)

The method SI_FeatureList(SI_AverageColor, DOUBLE PRECISION, SI_ColorHistogram, DOUBLE
PRECISION, SI_PositionalColor, DOUBLE PRECISION, SI_Texture, DOUBLE PRECISION) takes

the following input parameters:
a) an Sl_AverageColor value averageColorFeature,
b) a DOUBLE PRECISION value averageColorFeatureWeight,

c) an Sl_ColorHistogram value colorHistogramFEeature,

DA
~

d) a DOUBLE PRECISION value colorHistogramFeatureWeight,

e) an Sl_PositionalColor value positionalColorFeature,

f) a DOUBLE PRECISION value positionalColorFeatureWeight,

g) an Sl_Texture value textureFeature,

h) a DOUBLE PRECISION value textureFeatureWeight.

If any of the parameters averageColorFeatureWeight, colorHistogramFeatureWeight,
positionalColorFeatureWeight or textureFeatureWeight is the nullwalue or less than 0 (zero), ther]
exception condition is raised: SQL/MM Still Image exception-=incorrect feature list specification.

If any of the parameters averageColorFeature, colorHistogramFeature, positionalColorFeature, o
textureFeature is the null value, then the attribute valuerof SI_AvgCIrFtrwght, SI_ClrHstgrFtrWwgh
S|_PstnICIrFtrWght, or SI_TextureFtrWght, respectively, is set to 0 (zero), disregarding the value

the respective parameter averageColorFeatureWeight, colorHistogramFeatureWeight,
positionalColorFeatureWeight, or textureFeatureWeight.

an

ty
of
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6.5.3 S|_setFeature Methods

Purpose

Modify a designated feature attribute and the corresponding weight attribute of an SI_FeatureList value.

Definition

CREATE METHOD Sl _set Feature
(aver ageCol or Feature S| Aver ageCol or,

BEG N

I F

END

BEG N

I F

aver ageCol or Feat ur eWei ght DOUBLE PRECI SI ON)
RETURNS S| Feat urelLi st
FOR S| _Feat urelLi st

DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF04' ;

END I F;
RETURN SELF.

CREATE METHOD Sl _set Feat ure
(col or Hi st ogranfeat ure Sl _Col orHi'st ogram
col or Hi st ogr anfeat ur eWi ght, (BOUBLE PRECI SI ON)
RETURNS S| _Feat urelLi st
FOR Sl _Feat urelLi st

DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF04' ;

END | E;
RETURNYSELF.

aver ageCol or Feat ureWei ght |I'S NULL OR
aver ageCol or Feat ureWei ght < 0.0 THEN
SI GNAL I nval i dl nput
SET MESSAGE TEXT = 'incorrect feature |ist specification';

SI _Avgd rFtr (averageCol or Feature).
Sl _Avgd r Ft r Wiht (
CASE
VWHEN aver ageCol or Feature I'S NULL THEN 0.0
ELSE aver ageCol or Feat ur eVi ght
END) :

col or Hi st ogranfeat ureWei ght 1S NULL OR
col or Hi st.ogranfeat ureWei ght < 0.0 THEN
SI GNAL Aaval i dI nput
SETNNESSAGE TEXT = 'incorrect feature |list specification';

Sk C rHstgrFtr(col orH stogranfeature).
Sl _C rHstgrFtrWht(
CASE
VHEN col or Hi st ogranfeature 1S NULL THEN 0.0
ELSE col or Hi st ogr anfeat ur eWei ght

END

END) ;
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CREATE METHOD Sl _set Feature
(posi tional Col or Feature SI _Positional Col or,
posi ti onal Col or Feat ur eWi ght DOUBLE PRECI S| ON)
RETURNS S| _Feat urelLi st
FOR S| _Feat urelLi st
BEG N
DECLARE I nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF04' ;

| F positional Col or Feat ureWi ght 1S NULL OR
posi ti onal Col or Feat ureWei ght < 0.0 THEN
SI GNAL | nval i dl nput
SET VESSAGE_TEXT = T NCOTfrect teature (1St spectticatton,
END | F;
RETURN SELF.
SI_drHstgrFtr(positional Col orFeature).
SI_d rHstgrFtrwht (
CASE
VWHEN posi ti onal Col or Feature I'S NULL THEN 0. Q
ELSE posi ti onal Col or Feat ur eWei ght
END) ;

END

CREATE METHOD Sl _set Feature
(textureFeature SI_Texture,
t ext ur eFeat ur eWei ght DOUBLE PRECI SI ON)
RETURNS S| _Feat urelLi st
FOR Sl _Feat urelLi st
BEA N
DECLARE | nval i dl nput CONDI TI ON FORJSQLSTATE ' 2FF04' ;

| F textureFeatureWi ght IS NUEL OR
t ext ur eFeat ur eWi ght < 0.0 THEN
SI GNAL | nval i dl nput
SET MESSAGE TEXT = "incorrect feature list specification';
END | F;
RETURN SELF.
SI _drHstgrFtr(textureFeature).
Sl _d r Hst gr Ftor Wght (
CASE
WHEN t(ext ureFeature 1S NULL THEN 0.0
ELSE\t)ext ur eFeat ur eWei ght
END) ;
END

Description

1) The method SI_setFeature(Sl_AverageColor, DOUBLE PRECISION) takes the following input
parameters:

a) an Sl_AverageColor value averageColorFeature,

b) a DOUBLE PRECISION value averageColorFeatureWeight.

2) If the parameter averageColorFeatureWeight is the null value, or if it is less than 0 (zero), then an
exception condition is raised: SQL/MM Still Image exception — incorrect feature list specification.

3) If the parameter averageColorFeature is the null value, then the attribute value of SI_AvgCIrFtrWwght
is set to O (zero), disregarding the value of the parameter averageColorFeatureWeight.
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4)

5)

6)

7

8)

9)

10)

11)

12)

76

The method SI_setFeature(SI_ColorHistogram, DOUBLE PRECISION) takes the following input
parameters:

a) an Sl_ColorHistogram value colorHistogramFeature,
b) a DOUBLE PRECISION value colorHistogramFeatureWeight.

If the parameter colorHistogramFeatureWeight is the null value, or if it is less than 0 (zero), then an
exception condition is raised: SQL/MM Still Image exception — incorrect feature list specification.

If the parameter colorHistogramFeature is the null value, then the attribute value of
51 ClrHstgrFtrwght is set to 0 (zero), disregarding the value of the parameter
olorHistogramFeatureWeight.

The method SI_setFeature(SI_PositionalColor, DOUBLE PRECISION) takes the following input
harameters:

@) an Sl_PositionalColor value positionalColorFeature,

p) a DOUBLE PRECISION value positionalColorFeatureWeight.

the parameter positionalColorFeatureWeight is the null value, or if it is"less than 0 (zero), then an
xception condition is raised: SQL/MM Still Image exception — incorrectfeature list specification.

the parameter positionalColorFeature is the null value, then théattribute value of
51 _PstnICIrFtrWght is set to 0 (zero), disregarding the value ofythe parameter
positionalColorFeatureWeight.

The method SI_setFeature(SI_Texture, DOUBLE PRECISION) takes the following input parameters:
@) an Sl_Texture value textureFeature,

p) a DOUBLE PRECISION value textureFeatureWeight.

If the parameter textureFeatureWeightds-the null value, or if it is less than 0 (zero), then an exception
ondition is raised: SQL/MM Still Image exception — incorrect feature list specification.

the parameter textureFeaturels the null value, then the attribute value of SI_TextureFtrWght is set
0 O (zero), disregarding the\value of the parameter textureFeatureWeight.
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6.5.4 S| _Score Method

Purpose

Determine and return the score of an SI_Stilllmage value to a given SI_FeatureList value.
Definition

CREATE METHOD Sl _Score
(image SI_Stilllmge)
RETURNS DOUBLE PRECI SI ON
FOR SI _Feat urelLi st
BEG N
DECLARE t ot al Wei ght DOUBLE PRECI SI ON;
DECLARE result DOUBLE PRECI SI ON;

IF SELF I'S NULL OR image |'S NULL THEN
RETURN NULL,;
END | F;
| F SELF. SI _AvgClirFtr 1S NULL AND
SI _CdrHstgrFtr 1S NULL AND
SI PstnlrFtr IS NULL AND
SI _TextureFtr IS NULL THEN
RETURN NULL;
END | F;
SET total Wight = SI _Avgd r Ft rWyht +SI'_d r Hst gr Ft r Wjht  +
SI_Pstnl A rFtrWht + SI_TextureFtrWht;
| F total Wei ght = 0.0 THEN
RETURN NULL;
END | F;
SET result = 0.0;
| F SELF. SI _AvgC rFtr IS NOT" NULL THEN
SET result = result, &
SELF. SI _AvgC rEtrs SI _Score(i mage) * SI_Avgd r FtrWjht ;
END | F;
| F SELF. SI _C rHstgnFtr IS NOT NULL THEN
SET result = result +
SELF. CLrHstgrFtr. SI _Score(i mage) * SI_C rHstgrFtrWht;
END | F;
I|F SELF. SI MPstnl CrFtr 1S NOT NULL THEN
SET #'esult = result +
SELF. Pstnl G rFtr. SI_Score(imge) * SI_Pstnl drFtrWht;
ENDA\F;
| FASELF. SI _TextureFtr IS NOT NULL THEN
SET result =result +
SELF. TextureFtr. Sl _Score(imge) * SlI_TextureFtrWjht;
END | F;
RETURN resul t/total Wi ght;
END

Description
1) The method SI_Score(SI_Stillimage) takes the following input parameter:
a) an Sl_Stilllmage value image.
2) The method SI_Score(SI_Stilllmage) returns the null value if one of the following is true:

a) SELF is the null value.
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b) image is the null value.

¢) The values SELF.SI_AvgCIrFtr, SELF.SI_CIrHstgrFtr, SELF.SI_PstnICIrFtr, and
SELF.SI_TextureFtr are all the null value.

d) The sum of SELF.SI_AvgCIrFtrWght, SELF.SI_CIrHstgrFtrwght, SELF.SI_PstnICIrFtrWght, and
SELF.SI_TextureFtrWght is O (zero).

3) The method SI_Score(SI_Stilllmage) returns a value greater than or equal to 0 (zero). The lower the

returned value, the better image is characterized by the SlI_FeatureList value used for scoring image.
_et N be the number of feature attributes of SELF that are not the null value. For i ranging from 1
one) to N, let F; be the value of that attribute, and W; the value of the corresponding weight attribute.
Then the result:

ZiNzl F.SI_Score(image)-W,
iN:1Wi
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6.5.5 S|I_mkFeatureList Function
Purpose

Return a specified SI_FeatureList value.
Definition

CREATE FUNCTI ON Sl _nkFeat ureli st
(aver ageCol or Feature Sl _AverageCol or,
aver ageCol or Feat ur eWi ght DOUBLE PRECI Sl ON,
col or Hi st ogranfeature Sl _Col or H st ogram
col or Hi st ogr anfeat ur eWi ght DOUBLE PRECI SI ON,
posi ti onal Col or Feature Sl _Positi onal Col or,
posi ti onal Col or Feat ur eWei ght DOUBLE PRECI SI ON,
textureFeature SI_Texture,
t ext ur eFeat ur eWei ght DOUBLE PRECI SI ON)
RETURNS S| Feat urelLi st
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT
STATI C DI SPATCH
RETURN NEW S| _Feat urelLi st
(aver ageCol or Feat ure, aver ageCol or Feat ur eWei ght ,
col or Hi st ogranfeat ure, col orHi stogranfFeat ur eVi ght,
posi ti onal Col or Feat ure, positional Cal or Feat ur eWei ght,
textureFeat ure, textureFeatureWight)

Description

1) The function SI_mkFeatureList(SI_Average€otor, DOUBLE PRECISION, SI_ColorHistogram,
DOUBLE PRECISION, SI_PositionalColory DOUBLE PRECISION, SI_Texture, DOUBLE
PRECISION) takes the following input.parameters:

a) an Sl_AverageColor value averageColorFeature,

b) a DOUBLE PRECISION.value averageColorFeatureWeight,

¢) an Sl_ColorHistogram value colorHistogramFeature,

d) a DOUBLE PRECISION value colorHistogramFeatureWeight,

e) an Sl_PaesitionalColor value positionalColorFeature,

f) aDOOUBLE PRECISION value positionalColorFeatureWeight,

g) Van Sl_Texture value textureFeature,

n) a DOUBLE PRECISION value texturereatureVeignht.
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6.5.6 S|_ScoreByFtrList Function

Purpose

Determine and return the score of an SI_Stilllmage value to a given SI_FeatureList value.
Definition

CREATE FUNCTI ON SI _ScoreByFtrLi st
(feature Sl Featurelist,
image SI_Stilllnage)
RETURNS DOUBLE PRECI SI ON
DETERM NI STI C
CONTAI' NS SQL
CALLED ON NULL | NPUT
STATI C DI SPATCH
RETURN f eature. SI _Scor e(i mage)

Desg¢ription
1) The function SI_ScoreByFtrList(SI_FeatureList, SI_Stilllmage) takes the-fellowing input parameters:
@) an Sl_FeaturelList value feature,

D) an SI_Stilllmage value image.
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6.5.7 Regular Functions Complementing SlI_setFeature Methods

Purpose

Modify a designated feature attribute and the corresponding weight attribute of an SI_FeatureList value.
Definition

CREATE FUNCTI ON Sl _set Avga rFtrwW

(featurelist SI Featurelist,

aver ageCol or Feat ure S| _Aver ageCol or,

aver ageCol or Feat ur eWei ght DOUBLE PRECI SI ON)
RETURNS S| _Feat urelLi st
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT
STATI C DI SPATCH
RETURN f eat ur eLi st .

Sl _set Feat ur e(aver ageCol or Feat ure, aver ageCol or Featur eWei ght)

CREATE FUNCTION SI _setC rHstgrFtrw

(featurelList SI_FeaturelList,

col or Hi st ogranfeature Sl _Col or H st ogram

col or H st ogr anfeat ur eWei ght DOUBLE PRECI SI,ON)
RETURNS S| _Feat urelLi st
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT
STATI C DI SPATCH
RETURN f eat ur eLi st .

Sl _set Feat ur e( col or H st ogr anfFeat ure, col or H st ogranfFeat ur eWei ght)

CREATE FUNCTION SI _setPstnl Gl FtrwW

(featurelList SI_Featureljist,

posi ti onal Col or Feat ure-Sl _Posi ti onal Col or,

posi ti onal Col or Feat'uneWei ght DOUBLE PRECI SI ON)
RETURNS S| _Feat ur eLi.st
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL-1 NPUT
STATI C DI SPATCH
RETURN f-eaturelLi st .

S| _setfeat ure(positional Col or Feat ure, positional Col or Feat ur eWi ght

~

CREATE\FUNCTI ON SI _set TextureFtrWwW
(feat urelLi st Sl _Feat ureLi st,
textureFeature S| _Texture,
t ext ur eFeat ur eV\ei ght DOUBLE PRECI SI ON)
RETURNS S| _Featureli st
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
STATI C DI SPATCH
RETURN f eat ur eLi st .
Sl _set Feature(textureFeature, textureFeatureWight)
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Description

1

2)

3)

4)

The function SI_setAvgCIrFtrW (SI_FeaturelList, SI_AverageColor, DOUBLE PRECISION) takes the
following input parameters:

a) an Sl_FeatureList value featureList,
b) an SI_AverageColor value averageColorFeature,

c) aDOUBLE PRECISION value averageColorFeatureWeight.

he function SI_setClrHstgrFtrW(SI_FeatureList, SI_ColorHistogram, DOUBLE PRECISION) takes
he following input parameters:

@) an Sl_FeaturelList value featureList,
p) an Sl_ColorHistogram value colorHistogramFeature,
) a DOUBLE PRECISION value colorHistogramFeatureWeight.

The function SI_setPstnICIrW(SI_FeatureList, SI_PositionalColor, DOUBLE 'PRECISION) takes the
following input parameters:

@) an Sl_FeaturelList value featureList,
p) an Sl_PositionalColor value positionalColorFeature,
) a DOUBLE PRECISION value positionalColorFeatufeWeight.

The function SI_setTextureW(SI_FeatureList, SI_Texture, DOUBLE PRECISION) takes the following
input parameters:

&) an Sl_FeatureList value featurelList,
D) an Sl_Texture value textureFeature;

) a DOUBLE PRECISION value textureFeatureWeight.
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6.5.8 Regular Functions Complementing Observer Functions of type SI_FeatureList

Purpose
Obtain the value of a designated attribute from an SlI_FeatureList value.
Definition

CREATE FUNCTI ON S| _get Avgdl rFtr
(featurelList S| Featurelist)

RETURNS S| _Aver ageCol or

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH

RETURN featurelList.SI _AvgC rFtr

CREATE FUNCTI ON SI _get Avgd rFtrW
(featurelList SI_FeatureList)
RETURNS DOUBLE PRECI S| ON
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN f eat ureLi st. SI _Avgd r Ft r Wjht

CREATE FUNCTION SI _getC rHstgrFtr
(featurelList SI_FeatureList)
RETURNS Sl _Col or Hi st ogram
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN featurelList.SI_ClrHstgrFtr

CREATE FUNCTI ON SI _get GlpHstgrFtrwW
(featureList SI_Feat-urelist)
RETURNS DOUBLE ,PRECI S| ON
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL-ON NULL | NPUT
STATI C DL.SPATCH
RETURN fieat ur eLi st. SI _C r Hst gr Ft r Wyht

CREATENFUNCTI ON SI _getPstnl ClrFtr
(feat urelLi st Sl _Feat ureLi st)
RETURNS S| _Positi onal Col or
DETERM NI STI C
CONTAI NS SQ

RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN featureList.SI _PstnlClrFtr

CREATE FUNCTION SI _getPstnl CrFtrw
(featureList SI_FeaturelList)
RETURNS DOUBLE PRECI SI ON
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
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STATI C DI SPATCH
RETURN f eaturelist. Sl _Pstnl drFtrWht

CREATE FUNCTI ON SI _get TextureFtr
(featureList SlI_Featurelist)
RETURNS Sl _Texture

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL I NPUT

STATI C DI SPATCH

RETURN Teatur eLi st. Sl _lexturertr

CREATE FUNCTI ON Sl _get TextureFtrW

(featureList SI_FeatureList)

RETURNS DOUBLE PRECI SI ON

DETERM NI STI C

CONTAI NS sSQL

RETURNS NULL ON NULL I NPUT

STATI C DI SPATCH

RETURN f eat ur eLi st. SI _Text ur eFt r Wyht

Desg¢ription

1) The function SI_getAvgCIrFtr(SI_FeaturelList) takes the following/nput parameter:
@) an Sl_FeatureList value featureList.

2) The function SI_getAvgCIrFtrW(SI_FeatureList) takes the-following input parameter:
@) an Sl_FeatureList value featureList.

3) The function SI_getClrHstgrFtr(SI_FeatureList) takes the following input parameter:
@) an Sl_FeaturelList value featureList:

4) The function SI_getCIrHstgrFtrW(Si—FeaturelList) takes the following input parameter:
@) an Sl_FeaturelList valuefeatureList.

5) The function SI_getPstnICIrFtr(SI_FeatureList) takes the following input parameter:
@) an Sl_Featurékist value featureList.

6) The function-S}_getPstnICIrFtrW(SI_FeaturelList) takes the following input parameter:

h) an SlFeatureList value featureList.

7) Thefunction SI_getTextureFtr(SI_FeatureList) takes the following input parameter:

a) an Sl_FeatureList value featureList.
8) The function SI_getTextureFtrW(SI_FeatureList) takes the following input parameter:

a) an Sl_FeatureList value featureList.
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6.6.1 Sl_Color Type

Purpose

ISO/IEC 13249-5:2001(E)
6.6.1 SI_Color Type

Provide the definition of the type SI_Color and facilities for constructing values of this type.

Definition

I

]

DA

L

CREATE TYPE SI _Col or
AS (

-- 1l See Description

)
| NSTANTI ABLE
NOT FI NAL

METHOD SI _RGBCol or

(redVval ue | NTECER,
greenVal ue | NTEGER,
bl ueVal ue | NTECER)

RETURNS S| _Col or

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT

bescription
) The SI_Color type provides for public use:
a) a method SI_RGBColor(INFEGER, INTEGER, INTEGER),
b) a function SI_mkRGBCOIof(INTEGER, INTEGER, INTEGER).

NOTE 7

set of attributes.

) The SI_Color.type represents color values using an implementation-dependent set of attributes.

) The implementation-dependent attributes are not for public use. There are no GRANT statements
granting) EXECUTE privilege on the observer and mutator functions for the implementation-deperdent

An implementation may provide additional methods or functions to construct SI_Cplor
values using the representation of color values in other color spaces beside RGB.

)“Values of the SI_Color type represent color values using an implementation-dependent color spafe.

© ISO/IEC 2001 - All rights reserved

Feature Types 85


https://standardsiso.com/api/?name=31dde04cc82542d38c2c62b35cac28f1

ISO/IEC 13249-5:2001(E)
6.6.2 SI_RGBColor Method

6.6.2 SI_RGBColor Method

Purpose

Construct a specified SI_Color value using the representation of colors in the RGB color space.
Definition

CREATE METHOD SI _RGBCol or
(redVal ue | NTEGER,

greenVal ue | NTEGER,

bl ueVal ue | NTEGER)
RETURNS S| _Col or
FOR Sl _Col or
BEG N

DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF05' ;

I F redvalue I'S NULL OR

greenValue 1S NULL OR

bl ueVal ue I'S NULL OR

redval ue < 0 OR redVal ue > SI _MaxRGBCol or OR

greenVal ue < 0 OR greenVal ue > S| _MaxRGBCol0or) OR

bl ueval ue < 0 OR bl ueVal ue > SI _MaxRGBCol gr. THEN

SI GNAL I nval i dl nput

SET MESSAGE_TEXT = 'incorrect col of ‘specification'

END | F;
RETURN SELF.

-- 1l See Description

END
Defipitional Rules

1) $I_MaxRGBColor is the implementationtdefined maximum value for each component of a color value
that is represented in the RGB color_space.

Des¢ription

1) The method SI_RGBColor(INTEGER, INTEGER, INTEGER) takes the following input parameters:
&) an INTEGER #alue redValue,

p) an INTEGER value greenValue,

) an INTEGER value blueValue.

2)

any of the parameters is the null value, is if any of the input values are less than O (zero) or greater

incorrect color specification.
3) ltis implementation-dependent how the color value in the RGB color spaces, specified by its red,

green, and blue components, is represented by the implementation-dependent set of attributes of the
SI_Color type.
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6.6.3 SI_mkRGBColor Function

Purpose

Construct a specified SI_Color value using the representation of colors in the RGB color space.
Definition

CREATE FUNCTI ON SI _nkRGBCol or
(redval ue | NTEGER,
greenVal ue | NTEGER,
bl ueVal ue | NTEGER)
RETURNS SI _Col or
LANGUACE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT
RETURN NEW S| _RGBCol or (redVal ue, greenVal ue, bl ueVal ue)

Description

The function SI_mMkRGBColor(INTEGER, INTEGER, INTEGER) takes the’following input parameters
a) an INTEGER value redValue,

b) an INTEGER value greenValue,

c) an INTEGER value blueValue.
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7 SQL/MM Still Image Information Schema
7.1 Introduction

The SQL/MM Sitill Image Information Schema views are defined as being in a schema named
SI_INFORMTN_SCHEMA enabling these views to be accessed in the same way as any other tables in
any other schema. SELECT privilege on all of these views is granted to PUBLIC WITH GRANT OPTION
so that they can be queried by any user and so that SELECT privilege can be further granted on views

that reference these Information Schema views. No other privilege is granted on them so they cannot be
U prlafnrl_

Ih order to provide access to the same information that is available via the SI_INFORMTN_SCHEMA |to
gn SQL-Agent in an SQL-environment where the SQL-implementation does not support Feature F391,
‘lLong identifiers” of Part 2 of ISO/IEC 9075, alternative views are provided that use only shartidentifiers.

An implementation may define objects that are associated with SI_INFORMTN_SCHEMA that are noj
defined in this Clause. An implementation may also add columns to tables that are~defined in this Clguse.

© ISO/IEC 2001 - All rights reserved SQL/MM Still Image Information Schema 89


https://standardsiso.com/api/?name=31dde04cc82542d38c2c62b35cac28f1

ISO/IEC 13249-5:2001(E)
7.2 SI_IMAGE_FORMATS view

7.2 SI_IMAGE_FORMATS view
Function
Identify the supported image formats.
Definition

CREATE VI EW SI _| MAGE_FORVATS AS

SEILECT S| FORMAT
FROM SI _DEFI NI TI ON_SCHEMA. SI _| MAGE_FORVATS
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7.3 SI_IMAGE_FORMAT_CONVERSIONS view
Function
Identify the source and target image formats for which an image format conversion is supported.
Definition
CREATE VI EW SI _| MAGE_FORMAT_CONVERSI ONS AS

SELECT S| SOQURCE FORMAT, S| TARGET FORNMAT
FROM SI _DEFI NI TI ON_SCHEMA. SI _| MAGE_FORVAT_CONVERSI ONS
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7.4 SI_IMAGE_FORMAT_FEATURES view
Purpose
Identify the image formats for which a certain basic feature is supported.
Definition
CREATE VI EW SI _| MAGE_FORMAT_FEATURES AS

SELECT S| FORMAT, S| FEATURE NANVE
FROM SI _DEFI NI TI ON_SCHEMA. SI _| MAGE_FORVAT_FEATURES

92 SQL/MM Still Image Information Schema © ISO/IEC 2001 - All rights reserved


https://standardsiso.com/api/?name=31dde04cc82542d38c2c62b35cac28f1

