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An Intelligent Image Retrieval System using XML

Sungyong Hong+, Yunmook Nah'

ABSTRACT

With the rapid development of internet technology, the number of internet users and the amount of
multimedia information on the internet is ever increasing. Recently, the web sites, such as e-business sites
and shopping mall sites, deal with lots of image information. As a result, it is required to support content-
based image retrieval efficiently on such image data. This paper proposes an intelligent image retrieval
system, which adopts XML technology. To support object-based content retrieval on product catalog images
containing multiple objects, we describe a multi-level metadata structure which represents the local features,
global features, and semantics of image data. To enable semantic-based and content-based retrieval on
such image data, we design a XML -Schema for the proposed metadata and show how to represent such
metadata using XML documents. We also describe how to automatically transform the retrieval results
into the forms suitable for the various user environments, such as web browser or mobile browser, using
XSLT. The proposed scheme can be easily implemented on any commercial platforms supporting XML
technology. It can be utilized to enable efficient image metadata sharing between systems, and it will
contribute in improving the retrieval correctness and the user’s satisfaction on content-based e-catalog
image retrieval.
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<7?xml version="1.0" encoding="euc-kr' 7>
<images
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance™>
<image>
<iid>100001</iid>
<ref> image0l jpg</ref>
<subject> man shirt </subject>
<category> fashion </category>
<description/>
<object> <o0id>000001</oid>
<MIDS>
<mid>m000 1</mid>
<material> cotton 100% </material>
<gize> large </size>
<made> <company> samsung </company>
<nation> korea </nation>
<brand>SMC</brand>
<date> 2002-10-15</date> </made>
<price>33,000</price>
</MIDS>
<semanticDS> <sdsid>sd0001</sdsid>
<when>2002-08-28</when>
<where/>
<why/>
<what> shirt</what>
<who> man </who>
<how/>
</semanticDS>
<featureDS>
<golor> <cid>c0001</cid>

<r>255</><g>0</g><b>0</b><h>0</h><s>0</s><i>100</i>

<color_SD> warm</color_SD>
<color_text>red</color_text>
</color>

<texture><tid>t0001</tid>
<texture_type>0001000000000000</texture_type>
<texture_SD>coarse</texture_SD>
<texture_text>stripes</texture_text>

</texture>

<shape><sid>s0001</sid>
<shape_type>0100000000000000</shape_type>
<shape_SD>simple</shape_SD>
<shape_text>rectangle</shape_text>

</shape>

<spatial> <spid>sp0001</spid>
<Jocation>NE</location>
<spatial _SD>enough</spatial_SD>
<RO> <NW/> <N/> <NE/> <E/> <SE/>

<§/> <SW/> <W/> </RO>
</spatial>
</featureDS>
</object>
</image>
</images>

& alement

re : roferance etement
oe : globel siement

# : local slement
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xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema">
<xsd:complexType name="imagesType">
<xsd:sequence>
<xsd:element name="image" type="imageType"/>
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="imageType">
<xsd:sequence>
<xsd:element name="iid" type="xsd:string"/>
<xsd:element name="ref" type="xsd:string"/>
<xsd:element name="subject" type="xsd:string"/>
<xsd:element name="category" type="xsd:string"/>
<xsd:element name="description” type="xsd:string"/>
<xsd:element name="object" type="objectType"/>
</xsd:sequence>

</xsd.complexType>

<xsd:complexType name="objectType">
<xsd:sequence>
<xsd:element name="0id" type="xsd:string"/>
<xsd:element name="MIDS" type="MIDSType"/>
<xsd:element name="semanticDS" type="semanticDSType"/>
<xsd:element name="featureDS" type="featureDSType"/>
</xsd:sequence>

</xsd:complexType>

<xsd:complexType name="MIDSType">
<xsd:sequence>
<xsd:element name="mid" type="xsd:string"/>
<xsd:element name="material" type="xsd:string"/>
<xsd:element name="size" type="xsd:string"/>
<xsd:element name="made" type="madeType"/>
<xsd:element name="price” type="xsd:string"/>
</xsd:sequence>

</xsd:complexType>

<xsd:complexType name="madeType">

<xsd:all>
<xsd:element name="company” type="xsd:string"/>
<xsd:element name="nation" type="xsd:string"/>
<xsd:element name="brand" type="xsd:string"/>
<xsd:element name="date" type="xsd:string"/>
</xsd:all>

</xsd:complexType>

<xsd:complexType name="semanticDSType">
<xsd:all>
<xsd:element name="sdsid" type="xsd:string"/>
<xsd:element name="when" type="xsd:string"/>
<xsd:element name="where" type="xsd:string"/>
<xsd:element name="why" type="xsd:string"/>
<xsd:element name="what" type="xsd:string"/>
<xsd:element name="who" type="xsd:string"/>
<xsd:element name="how" type="xsd:string"/></xsd:all>
</xsd:complexType>




<xsd:complexType name="featureDSType">
<xsd:sequence>
<xsd:element name="color" type="colorType"/>
<xsd:element name="texture" type="textureType"/>
<xsd:element name="shape" type="shapeType"/>
<xsd:element name="spatial" type="spatialType"/>
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="colorType">

<xsd:all>
<xsd:element name="cid" type="xsd:string"/>
<xsd:element name="r" type="rgbType"/>
<xsd:element name="g" type="rgbType"/>
<xsd:element name="b" type="rgbType"/>
<xsd:element name="h" type="xsd:string"/>
<xsd:element name="s" type="xsd:string"/>
<xsd:element name="i" type="xsd:string"/>
<xsd:element namg="color_SD" type="xsd:string"/>
<xsd:element name="color_text" type="xsd:string"/>
</xsd:all>

</xsd:complexType>

<xsd:simpleType name="rgbType">
<xsd:restriction base="xsd:integer">
<xsd:minlnclusive value="0"/>
<xsd:maxInclusive value="255"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:complexType name="textureType">

<xsd:all>
<xsd:element name="tid" type="xsd:string"/>
<xsd:element name="texture_type" type="bitType"/>
<xsd:element name="texture_SD" type="xsd:string"/>
<xsd:element name="texture_text" type="xsd:string"/>
</xsd:all>

</xsd:complexType>

<xsd:complexType name="shapeType">

<xsd:all>
<xsd:element name="sid" type="xsd:string"/>
<xsd:element name="shape_ type" type="bitType"/>
<xsd:element name="shape_SD" type="xsd:string"/>
<xsd:element name="shape_text" type="xsd:string"/>
</xsd:all>

</xsd:complexType>

<xsd:simpleType name="bitType">
<xsd:restriction base="xsd:string">
<xsd:length value="16"/>
<xsd:pattern value="[0,1]*"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType name="spatial Type">
<xsd:all>
<xsd:element name="spid" type="xsd:string"/>
<xsd:element name="location" type="xsd:string"/>
<xsd:element name="spatial_SD" type="xsd:string"/>
<xsd:.element name="RO" type="ROType"/>
</xsd:all>
</xsd:complexType>
<xsd:complexType name="ROType">
<xsd:sequence>
<xsd:element name="NW" type="xsd:string"/>
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<xsd:element name="N" type="xsd:string"/>
<xsd:element name="NE" type="xsd:string"/>
<xsd:element name="E" type="xsd:string"/>
<xsd:element name="SE" type="xsd:string"/>
<xsd:element name="S" type="xsd:string"/>
<xsd:element name="SW" type="xsd:string"/>
<xsd:element name="W" type="xsd:string"/>
</xsd:sequence>

</xsd:complexType>

<xsd:el t name="images" type="imagesType" />

k</xsd:schema>
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<iid>i00001 </iid>

<subject> man shirt </subject>
| <category> fashion </category>

:
<ret> image01.jpg</ret> | e

|
1

i

i

4 "

: :

: :

\ ‘u<objec‘> b
11 <0id>000001 </oid> I
11 <MIDS> ... </MIDS> o
|1 <semanticDS> ... </semanticDS> ]!

H E :"(Te_a'tﬁr_em"""""""i i

E [ <color> ... </color> ! :“n__
g bt <texture> ..... <ltexlure>: H3
T <shape> ..., </shape> : '
Pyt <spatial> ..... </spalial> lgg--a-
V) LSfleatureDS> ___________! H

! [l 37 TP S ——— |
SR RIS s s SR s i H
</images>
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<x53-COMD BXType name= MDG1yoe >
<iadisequence>
<xsdwlement name="mid" tyoe+'xsd sting’ >
<wscielement name="matetal” tyoe="xsa sting’ >
<xsdelement name="size’ tvpe='xsd string’/>
<xsd:glement narme="made" lype="madeType'/>
<xsdfeiement name="price’ ype="xsdisinng'>

<ixsdaequence>
<jxsd:cornoiexTyoe>

<xsdial>
<xgd-alement names"comoany” tyoes'xed sting >
<xsd-glement name="nation” lype="xsd'st'ing"/>
<xsd-glament name="orand” type="xsdislring 1>
<xed'elemeni name="date’ iype="xsastring’/>

<sxsdail>

. 0 4 O { Null &
- 9P| @ midsid varchar 10
matenal varchar 100 v
a ls_zsl_____:ﬂfta'__--g___\_f__
nation varchar [
"’: company varchar 0 v :
| brand varchar E 1} v |
i m_date wvarchar 1] v |
e =~ === wantmr === —--g=-’
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- <images>
<MIDS midsid="mDO01" materal="colton 100%"
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company="samsung” brand="8§MC"
m_date="2003-04-027T00:00:00"
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CREATE PROCEDURE INSERTXMLDOC
AS
DECLARE @xmlDATA VARCHAR(2000)
SET @xmIDATA - '
<?xml version="1.0"7>
<images>
<image>
<iid> 100002</iid>
<subject> samsung cellular phone </subject>
<category> Phone </category>
<ref> image02 jpg </ref>
<description> good cellular phone </description>
</image>
</images>
DECLARE @iTree INTEGER
EXEC sp_xml_preparedocument @ilree QUITPUT, (@xmIDATA
INSERT images (iid. subject, category, type, descripr)
SELECT iid, subject, category, type, descript
FROM
OPENXML(@iTree, 'images image’, 1)
WITH ( iid varchar(10) 'iid",
subject varchar(100) 'subject’,
category varchar(30) ‘category’,
ref varchar(10) 'ref’,
description varchar(500) ‘description’ )
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boolean IsWAP - (request getHeader("accept”).indexOft"wap”) '= -1)? true false.
# XML GIOIE} 4+~ & StreamSource MM & X &

StreamSource xmiSource = new StreamSource("Link URL"):

# WAP 222X 012
ifisWAP)
HMIME EFUE  textivnd wap wml
response. setHeader("content-type”, "text vad wap wml encoding —euc-kr").

it XSLT AEIRAIEE= WAPBSE X3

xstURL — “for wap xsl document”.

clse
AMIME EI22 exvhiml

response.setHeader("content-type”. "text himiencoding —euc-kr"}.
HXSLT AEIRAIEE HTMLESE NE

xslURL = “for html xsl document”;
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