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Abstract: Retrieving number of images from the Web, based on image content is a challenging field which is currently receiving lot of attention. The
images of interest are retrieved from the database, based on the context query. The proposed model shows the architecture to integrate knowledge
from dataset and semantic techniques. To extract the features like texture and color of images, we use semantic tools like Jena and Spargl Protocol
and RDF Query Language (SPARQL). The model is developed using Resource Description Framework (RDF), where the initial search is based on
keyword, then extended to knowledge based and SPARQL is used to retrieve relevant images from the corresponding RDF. The aim of the model is
to explain the advantages of using Semantic Web languages and technologies to create, store, manipulate and process image metadata.
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I INTRODUCTION

Most of the present Web content is suitable for human
utilization. Web content which was generated automatically
from databases is presented without the original structural
information. Today, search engines like Google, Yahoo are
exploited in searching the relevant information based on a
keyword. These search engines drive the web towards success.
The present web has certain limitations such as

a. High recall, low precision.
b. Retrieval of irrelevant documents
C. Results are highly sensitive to vocabulary

For Example, if we want to search the “musical
instruments of size 16 GB”, it retrieves all the type of data
where it finds the word 16 GB i.e. it doesn’t consider 16 GB
as the capacity of the system but rather it considers it as a
simple word, here the search is being done based on word. To
overcome these limitations, we propose a system that searches
the queries based on the semantics. In section-2 the proposed
system is discussed, architecture of the system is explained in
section-3 and the implementation of the proposed model is
presented in section-4 and section-5 shows the results and
comparisons between the current web and semantic web are
discussed in section-6.

1. PROPOSED SYSTEM
A. Semantic Web:

The term "Semantic Web" is often used more specifically
to refer to the formats and technologies that enable it [1].
These technologies include the Resource Description
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Framework (RDF), RDF Schema (RDFS) and the Web
Ontology Language (OWL), all of which are intended to
provide a formal description of concepts, terms, and
relationships within a given knowledge domain [1]. The
Semantic Web is generally built on syntaxes, which use URIs
(Uniform Resource ldentifiers) to represent data, usually in
triples based structures. These syntaxes are called "Resource
Description Framework" syntaxes.

Semantic web can provide the ability to tag all content on
the Web and describe each piece of information and give
semantic meaning to the content. Using semantic web,
searching becomes more effective and users can find the
precise information [2], [3], [4], [15].

B. Obijectives:
The main objectives of the proposed system are

a.  To provide efficient search mechanism.
b.  To formulate the exact query dynamically.
c.  To express queries across diverse data Sources and get

the appropriate results.
d.  To provide only relevant data.
e.  Tomaintain interoperability and re-usability of the code.
f.  Tosupport Query answering over several documents.
C

Scope:

The system is developed using RDF Jena and Net beans
frame work. The front-end is GUI based and is simple and
attractive. User has to enter the query along with the category
so that the relevant data is displayed. The system maintains the
dataset about Babies, Animals, Birds, Bikes and Roses with

380



A. Gauthami Latha et al, International Journal of Advanced Research in Computer Science, 3 (1), Jan —Feb, 2012,380-386

certain predicates .In our paper, the relevant results are shown
to prove the efficiency of the search mechanism.

1. SOFTWARES

A Jena:

Jena is a Java framework for building Semantic
Web Applications. It provides a programmatic environment
for RDF, RDFS and OWL, SPARQL. The Jena Framework
includes an RDF API, reading and writing RDF in RDF/XML,
N3 and N-Triples (Subject, Predicate, and Value), parsers and
writers for the RDF formats, a rule-based inference engine and
an OWL API [5]. The key RDF package for the application
developer is com.hp.hpl.jena.rdf.model. This package contains
interfaces for representing models, resources, properties,
literals, statements and all the other key concepts of RDF for
creating models. So that application code remains independent
of the implementation. Jena provides an API to extract data
from and write to RDF graphs. The graphs are represented as
an abstract "model”. A model can be sourced with data from
files, databases, URLS or a combination of these. A Model can
also be queried through SPARQL and updated through
SPARQL [6].

a. Rdf:

RDF is extensively recognized as an excellent choice for
representing and processing semi-structured data. The Re-
source Description Framework, or RDF, enables data to be
decentralized and distributed. The RDF data model is similar
to classic conceptual modeling approaches such as Entity-
Relationship or Class Diagrams, as it is based upon the idea of
making statements about resources (in particular Web re-
sources) in the form of subject-predicate-object expressions. .
The subject denotes the resource, and the predicate denotes
traits or aspects of the resource and expresses a relationship
between the subject and the object.

RDF is a simple data model and ability to model disparate,
abstract concepts has also led to its increasing use in know-
ledge management applications unrelated to Semantic Web
activity. The RDF is a language for describing information
and resources on the web [9]. Putting information into RDF
files, makes it possible for computer programs to search, dis-
cover, pick up, collect, analyze and process information from
the web [7, 8]. RDF help us to integrate data from different
sources without custom programming, offer your data for re-
use by other parties and allow to decentralize data in a way
that no single party "owns" all the data [5].

Example to represent the Subject, Predicate and object:

i A Subject is anything that can have a URL, such as
“http://doc”.
ii. A Predicate is a Subject that has a name, such as "au
thor".
An Object is the value of a Predicate, such as "Siri".
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Figure 1: Representation of Subject, Predicate and Object

-
siri

Figure 2: Represents an example that describes Subject, Predicate and Object

Tablel shows the RDF generated for the example shown in
Figure2 where http:/doc is the subject, dc: author is the
predicate and Siri is an object.

Tablel: Generated RDF

<7 xml version="1.0"7»

<rdf BDF xminzodf=

S e w3, ore 1900/ 03 /2 2-rdf-sy ntga-
http:fwww. w3, oz 19980 f-zyntas
i

xminsd="hitp) dos>

<pdf Dasoription sbout="http:doc 57>
<grauthor® Siri <dc avthor>

< g Dezoription

<df . FDE>

b. Sparql:

SPARQL is a query language for pattern matching
against RDF’s.  SPARQL query consist of triple pat-
terns, conjunctions,  disjunctions and  optional patterns.
SPARQL is a RDF query language. The syntax resembles
SQL, making for a friendly learning curve, but SPARQL is far
more powerful, enabling queries spanning multiple disparate
data sources containing hetero - geneous semi-structured data.
SPARQL takes the description of what the application wants,
in the form of a query, and returns that information, in the
form of a set of bindings or an RDF graph. The results of
SPARQL queries can be result sets or RDF graphs. SPARQL
support in Jena is currently available via a module
called ARQ. The SPARQL language specifies different query
variations for different purposes.

The various commands associated with SPARQL query
are

a) Select Query: Used to extract raw values from a
SPARQL endpoint and the results are returned in a table
format.

b) Describe Query: Used to extract an RDF graph from
the SPARQL endpoint, the contents of which are left to the
endpoint to decide based on what the end user requires. Each
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of these query forms takes a WHERE block to restrict the
query although in the case of the DESCRIBE query the
WHERE is optional. The SPARQL query processor will
search for sets of triples that match the triple patterns, binding
the variables in the query to the corresponding parts of each
triple [10, 11].

USING SELECT-FROM-WHERE
- ™

S S
Figure 3: Architecture for Image Retrieval using Knowledge Based System

As in SQL, the queries in SPARQL also have a SELECT -
FROM - WHERE structure. SELECT specifies the
projection: the number and order of retrieved data. FROM is
used to specify the source being queried. This clause is
optional; when it is not specified, we can simply assume we
are querying the knowledge base of a particular system and
WHERE imposes constraints on possible solutions in the form
of graph pattern templates and Boolean constraints [12].

B. Netbeans:

NetBeans refers to both a platform framework for Java
desktop applications and an integrated development environ-
ment (IDE) for developing with Java, JavaScript, PHP, Py-
thon, Ruby, Groovy, C, C++, Scala, Clojure, and others. The
NetBeans Platform allows applications to be developed from a
set of modular software components called modules. Applica-
tions based on the NetBeans platform can be extended by third
party developers. The platform offers reusable services com-
mon to desktop applications, allowing developers to focus on
the logic specific to their application.

v. ARCHITECTURE

Whenever the user opens the GUI, it displays the message
to select the appropriate category like Babies, Animals, Birds,
Bikes and Roses.

Then the user can select the required category and pass the
query to retrieve relevant images from the corresponding RDF
[13], [14], [16]. When the query is passed by the user, the
corresponding SPARQL query is generated as in casel and
case2 below.

Casel: The generated SPARQL query is invalid, i.e. if the
user passes the query is not appropriate or else the desired
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RDF does not present in the dataset.

Case2: The generated SPARQL query is valid, then it links
to the corresponding RDF and from the RDF relevant images
are retrieved and finally displayed to the user.

V. IMPLEMENTATION

In this article we have considered various images under the
categories like Babies, Animals, Birds, Bikes and Roses. In
Babies category the dataset is maintained with baby female
faces and baby male face and babies with hair and without
hair. In Animals category, we have considered wild animals,
reptiles, animals with stripes and with specific color. The
Birds database category consists of all those birds that — can
fly, cannot fly and by birds name are maintained. In Bikes
category the dataset is maintained basing on model and color
of the bike. In flowers category, Rose flowers are considered,
it is possible to retrieve a single rose, double roses, bunch of
roses, and we can even retrieve a rose flower based on color.
In this paper we concentrate only on the categories Babies and
Roses.
Category 1: Babies

When the query is passed to display the babies images the
RDF is represented as in Table2.

Table2: Babies RDF

< Tml varzion="10" encodine="windows-1252" 7
=i ROF

mmilnsrdf=htt p-ffwweww 3.ore/1 SO0 333 rdf-
Ty tEN-n s

nmilnz: Babies="http. Babiss=" >

<pdf: D soription rdf about="htip. Baties'1">

< Babizzadf™ = < Babiezrdi>

< Babizzface™ femals < Babies:face™
<Babizs:path>E. Seman tic Webl Final' SemanticWs
bliimagsssin babvs withhair § jpg < Babisspath>
< Babizs hair™ with <Babieshag>
<gdf:Deacription™

<pdf: D soription rdf abowt="htip. Babies2">
=Babizzadf™ = < Babiezrdi>

~Babiss:face™ mals < Babies:face™>

<~ Habizs:path>E: Saman tic Webl Final' Sema nticWhs
bl'imagszzin bebys'withovhsir

11.jpz < Babizspath™

< Babizs hair> without < Babizs: heir>
<rdf:Description™

<pdf: Die soription rdf abowt="htip./ Babies3">
<Babizzndf> = < Babiszrdf>

< Babigsface™ femals < Babies:face™

<~ Habizs:path>E: Saman tic Webl Final' Sema nticWhs
blima geszin babyswithowthair

2jpr < Babizzpath>

< Babizz hair> withowt < Bebiss hair>
<rdf-Dascription™

Table2 contains information of babies. For each baby it
lists the face, hair, and path.

The query for babies with female faces and with hair and
their path is shown as follows.

Table 3: SPARQL query for Babies RDF

PR.EFLX Babizs: <http://Babie s>

SELECT 7face Tpath

WHEERE { ™ Babiszface ‘femalk™, Babizzhair
“with”; Babies:path Tpath. }
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Case 1: The result for the babies female with hair query is
asinfigure4 &5

B Bisc Appiction B

SEMANTIC MODEL FOR IMAGE ANNOTATION AND MULTI IMAGE RETRIEVAL

et gy
Ommis (obs Qs ik (s

Serch
e

DETt Bebiesibair " wich * . Delenent Bebiesilair " vich " . Telewem Bebiesiface " female ", Jvalue of valid—rree Bahiu:rmeﬁ!

L

8 ¥

£ emant Vel inal Semen: ac¥e] inmpessini ebrs/ vith hai/ vagess. Jpg
£:Semnt icWehtFizal Sevent cTebt inmpessici/bebra/vith haix/ nagestl. ipg
£t/ Semant ioVeh1F ins]/ Sement oo/ inegessiri bebysi with hair/ inagesd. iyg
B4/ SemanticVeh1F ins ]/ Semant icBebl/ inagessiri bebysi with hair/ inagest. ipg
B2/ SemanniclehiFinal Sevsne W] fimapessird fosbs/vith haix) insgeal.jzg
B2 3emant cRelF inal Sevsns W] imapessir sbrs/ vith haix) insgesl. Jzg
B2 3emant cRel ! inal Sevens W] immpessiri sbrs/ ith etz nages?. Jzg

Ok Qbbs Qs Qs (fes

Sexth
e Qery

et Bebies:bair " with * . Jelenent Babies:bair " with " . Jeleent I

s

E:{Semanticleb1Final/SementicWebl/ inagessici
E:/ SemanticlebFinal/Senant iclebl/ imagessiti,
E:/SenanticlebiFinal/Sepanticlehl/ inagess]
E:{Semanticeb F inal/Semant icleh1/ images:
E:/Semantic¥eb1Final/Sepenticleb!/ inagessiri/babys/vich bair/ivagesl. ipt
E:/SenanticlebiFinal/Senant iclehl/ imagessiti,
E:/SemantioVebtFinal/SevaxticVeb1,/ ivagessiri/bebys/vith bair/ insgesT. ip

Figure 5: Screen shot of the images for babies female with hair
Case2: The result for the babies without hair query is as in
figure 6&7
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B Basic Application Exemple

SEMANTIC MODEL FOR IMAGE ANNOTATION AND MULTI IMAGE RETRIEVAL

St Coagry
Qi @tes Qs Ot ks

Searh

e

‘ieschair ® withow ", Jelemens Bebiesinair T withour * . elesent Babiss:hair " withowr T valne of validje--—-trus Babies:hair

1= |

¢ b

:/Senent 1cTeb P inal, Sewut. iceh ivagessiri/bebs) images?. i B
B/ SemanticVeb1F inl /Semant icFei inagessiri/babys/ inagesi. fpg

B/ SeanticVeh1F inal Semant icei inagessiri /babys/ 2. fpg

:/Senent 1cVeb Final, Sewaut icehiy! imagessiri /bebys/ vithow, beir/ inepest. Ipy

:/Senent icVeb Final, Sewaut icehiy! imagessiri /bebys/ vithow, bir/ inepesT. Jpy

F:/Sevant icVeh 1 Final Sevant isfe1) ivagessiri /babys/ vithout hair/6.7py

E:/Sepant icVeh1Fina], Semant ishel1/ ivagessiri /babys/ vithout hair/2.3py

Ex/SementicebiF inal/ Sewant icWenl/ inagessiri/bebys/ vithout hair/ivegesl.jpg

E:/Senent icVeb Final, Sewant icehy imagessiri /bebs) imagesd. zg

:{Senent icieb 1 Final, Sewant icel) ivagessiri /bebys/vithout, heir/ inegesS. Jpy

E:/Sepant icVeb 1 Fina), Sewant icfeh ivagessir /babys/vithout hadr/ inagess. ipy
E:/Senanicieb1Final, Seman icGe ) inagessiri /babys/vithout hadr/ 10, 3pg 4

A et ST

Figure 7: Screen shot of the images for babies without hair
Category 2: Roses
When the query is passed to display the roses images the
RDF is represented as in Table4.

Table 4: Roses RDF
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=Tl wersion="1.0" encodine="wind om 5 12517 7>
<ydf RDF

mmin srdf="httpVwww w3 org/ 1 90022 -rdf-
SMER-NEE

mminsRoess="htp. Foesss" =

=rdf:Desoription sdf aboweE"hitp . Fuose 2 Fpeas]l ">
=“Foosssndi> g < Fosesrdf>

=“Fossstype®™ singls < Faossz typa™

=~Floses path™

E:"S=manfic WeblFinal' SementicAebl ima gessini'r
oees'rad roes\l jpE < Foses:path™

=Foosazoolos? red </ Fosssoolor>
</rdf:Dhascription™

<gdf Desoription

rdfabost="http. Fuose = Fioses1 147>
“Foosas ndf> 5 < Foses:rdf>

=Fosss type™ bunch < Foess fypa™

=~Foses path™

E:"Samantic Webl Final' SementicAabl ima gassini's

oees'rosesmin'l B jpg < Fosazpath™ [N ‘ :
~Foozesoolor™ mined < Fosescolor> isarp (SRR Ol o SR LR
= rdf:Dhesoription™ . .
g Diescription Figure 9: Screen shot of the images for Roses
rifa host="http Fuoeas Foses]1 157> Case 2: The result for the rose single with white color
<Fosasisdis s < Fosasrdi> query is as in figure 10&11
“RMEBZHPE} bunch “-Fﬂﬁaﬁfﬂﬁ} B Basic Appiicaton Example
<Pz path™
E:'Seman fic Webl Final ' 5 manticWe bl ima messini's SEMANTIC MODEL FOR IMAGE ANNOTATION AND MULTI IMAGE RETRIEVAL
e e rosesmin' ] jpg < Foeaspath™
<Foosesiooloa> mixed < Fosescolor™ bl
=rdf:Dhesoription™ Omnt OBt Qs Db QRas
- - - . . e
Table4 contains information of roses. For each rose it lists s
the type’ path and COIOr' 3ent Rases:oolor " ehite " . elemext Iosesicolor ® white * . Jelevent Bosesitype * sisgle * . ivalue of validi——true Boses:type®
Table 5: SPARQL query for Roses RDF s g

et acTeb P inal/ Senantileb izagessiri/roses shite
et 1eTen 1T ina)/ SenantaoVsn ]/ 1magesairL Toses/ shut

PREFLX Roses: <http/Roees>
SELECT Tpath
TWHEERE { 7= Rosszpath. }

ot o1 itel Seomnt io¥ah] agesair /coses/shite
ot ST insl Sempmnt ic¥e]/ mgessi/coses/sbite

Case 1: The result for the roses query is as in figure 89

B Basic Appiication Example
He
SEMANTIC MODEL FOR IMAGE ANNOTATION AND MULTI IMAGE RETRIEVAL
e tistat o donean..
Quings  Qbdiss  OBies  (Qonk @k
Searh
et =

SEMANTIC MODEL FOR IMAGE ANNOTATION AND MULTI IMAGE RETRIEVAL

Simdf T3 7. Zelepent Enses:mdf T s " . Jelewent Fosesixdf TS 7. Jelewent Rosesirdf " s " . Jvalue of Valudl—-trie oses:rat®)

¥ ot Chmry
¢ 3 |
Otends  (Bes  (Obles  Obrs  (Reses
1nalSemnt ioVeb . imagessiri, zoses/daikle pik/.J0n A —
i 1381 Sexant ic¥eb{ imsgessiry/roses/duuble red/10.3pg
B:/SerantichentFinal /Sesant ioVehil/ imagessiri./roses/Toses mix/20. jpg i
:i el sz s/doible ellonid. iy
£:/Sewant icien1Final f Semmnt o el 10w B/1. 350 nent Pases:color ™ white * . Jelement Roses:color * white * .
B2/ Seman foFehiF inal Sevarc /vellow rosefd.ip
:i el ‘double shitefd. me <
£:/Sementicien1F inalSesmnt ekl o /7L Low £ose3. 30
B2/ SemanioehiF inal /Senarc i esds
:i el shite ose/9. 359
: 1781 /Seant ic¥eb imsgessiry/roses/dauble pink/s. jpg shite roo
E:/Serat icFehiF inal /Semant ioVebl/ inegessiri/roses/double redf1.pg J shire ::
v

st | okt dontan.. & s W S b | [ byl -hotped B i B ispFae BTRRT mum

Figure 8: Screen shot to enter the Query for Roses

W senmtriin-Nate.. | [P byl tetmpad Boscikemba,  Biverone

Figure 11: Screen shot of the images for rose single with white color
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VI. CURRENT WEB Vs SEMANTIC WEB

As the results shown in section5, the semantic web
retrieves the relevant images when compared to the current
web. Consider the two categories like Babies and Roses, in
current web also.

Discussion-1: The query that we have shown in categoryl
and casel in section5 — “babies female with hair” is shown as
in figure 12&13 for current web.

3 baby emaie wth har - Google Search - Microsalt Inkernet Explorer 2181
Fe B Ven Foadss Tok Hb ¥
Q- 1] 2] ()] s omis @ 2! il
e ] ' ] 8w W™
et Images Maps News Ol Trrside Gral noves et ity | Seach setirgs | S i
GOnge baby female wih hair Seath

P2 ot RSO et P——

; —
sicShothi-Baby3 ~ Female Tudde it Redboie il A0t ol baby gl n 3
Mgy ALK iack hal baby il 28 Bk pg

e 4057k oy
Medum uwa {35 me
. <
»
) L.
R baby gie 1 -
Conests St i wers 44 ;;?}f‘;u o
150125 k-6 G e
- 2 4
@ et
. 1 A TeEre—r—re i,
Lt § @ ) o | |8 | L PURET

Figure 12: Screen shot of the images for “babies female with hair” from the
current web
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Fe 8 Vew Faadss Tk Hep ¥
O - Q- x] ) i s oo @ (35 6 -
Ades g ) " " o EPERL
et Images aps News (il Tueslde Guail moes Vish Moy | Segch st | S8
GO\;glC baby female vith hair Seath
[ —
4 Eenting
W vicens ﬂ 4
® News . :u
v More Y | L= )
71( i/ Higpy Baby gir Headeand
20 1256y
Anysize haby giel inger hair ey
Lage 5 U00- 15K - py
Medum kph phy ¢
e
-~
-~ . Gl ek
/ e
h: | -
E e
)\ ; 5" \ i
B femole by 29008 )
o begy | 00E Besith female baby o 5“"'“,'“"“’“'”"" b
Bion B x0- -y 2D 1k
Ay me
Pastwesk |
—_—
] et
; ’ Ty ARTI08 T
L) HY D Do | |8 | [BATIRD nwm

Figure 13: Screen shot of the images for “babies female with hair” from the
current web

From these figures we can show that the irrelevant images
are also displayed, when we make use of the current web. But
by making use of RDF we can retrieve relevant images, their
by we can say that semantic web is more helpful to make use
of, than the current web.

Discussion-2: The query that we have shown in category2
and case2 in section5 — “rose single with white color” is
shown as in figure 14&15 for current web.
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Figure 14: Screen shot of the images for “rose single with white color” from
the current web
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Figure 15: Screen shot of the images for “rose single with white color” from
the current web

VIlI.  CONCLUSION

Semantic web has brought a drastic change in the current
searching process. It helps in creating new knowledge and
new applications. Using semantic web, searching process is
fast and efficient. Semantic web improves the accuracy of web
searches, decrease the irrelevant data display, success in pro-
found understanding of the web content and display the result
according to the query passed. In this paper we described a
framework which represents the semantic model of images.
The main aim of the paper is to shown the advantages of se-
mantic web over current web for image retrieval. The experi-
mental results show that the knowledge-based technique sig-
nificantly improves the retrieval performance compared to a
keyword-based search technique.
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VIIl.  FUTURE SCOPE AND CONCLUSION

In the future, this can be extended by increasing the dataset
by adding any number of categories and any number of
images in each category. Each image can consist of any
number of properties. The project can also be implemented by
considering only the features of the images as a dataset rather
than considering the images directly where we can save the
memory space, so that the system efficiency will be increased.
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