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Abstract Images / Videos are major source of content on the retrieval system is that it may return redundant or irrelevan
internet and the content is increasing rapidly due to the images in theesult [13, 4].
advancement in this area. Image analysis and retrieval is one of . . .
the active research field and researchers from the last decade The accuracy of keyword based image retrieval systems is
have propcsed many efficient approaches for the same. Semantic far from perfect beause of the following reasons:
technologies like ontology offers promising approach to image 1) If the user made spell mistake while describing the
retrieval as it tries to map the low level image features to high . s - . -
level ontology concepts. In this paper, we have proposed IMage, this image will never be listed in the result because of
Semantic Image Retieval: An Ontology based Approach which  this mistake.
uses domain specific ontology for image retrieval relevant to the 2) Sometimes the user has to specify the image description
user query. The user can give concept / keyword as text input or / keywords in natural language which makes it difficult to
can input the image itself. Semantic Image Retrieval is based on  describe the image as the user has little knowledge about the
hybrid approach and uses shape, color and texture based natural language.

approaches for classification purpose. Mammals domain is used . - . .
as a test case and its ontology is developed. The proposed system 3) Itis .ve.ry d_'ff'cu" to find approprlate keyw.or(.is for
is trained on Mammals dataset and tested on large number of image description (i.e. synonym plays important role in image

test cases related to this duain. Experimental results show the  retrieval).

efficiency / accuracy of the proposed system and support the In conclusion, keyword approach ignores the image
implementation of the same. features which sometimes results in irrelevant image retrieval
23, 24].
Keyword$® Image Retrieval Ontology, Semantic Imagelmage [ ) . .
Understanding Semantic Retrieval Content based Image retrieval (CBIR) has been studied for
many years which focuses on extracting and comparing
l. INTRODUCTION features from the images [20, 21, 22]. Image Features are

Images / Videos are majeource of content on the internet usually extracted using dominant color, dominant texture, or

and the content is increasing rapidly due to the advancement ﬁpape (i.e. this technique focuses on the visual features of the
this area [10, 12, 13]. Digital Image processing / retrieval idMage). Researchers in thast decade have demonstrated the

one of the hottest research field and researchers from the I8&ficiency and accuracy of CBIR based techniques, however,
decade have proposed manyicint approaches for image CBIR still lacks to understand the semantic analysis of the
analysis such as [6, 7, 14, 15] and retrieval [9, 11, 16, 17}, Mm@ ge. For exampl e, i f the use
Image retrieval systems are usually based on keywords or te%B/R system will not be able to map ham concept into
metadata based [4, 18, 19] where the retrieval is done basdf'@d€ feature (i.e. creating a semantic gap between the low

on the textual description of the imag@e description about '€Vvel image features and higével human understandable

the image is usually provided by the user. Most commorfONCepts). Therefore, semantic analysis needs to be

search engines such as Google and Bing used keyword basBgorporated in content based image retrieval to reduce this
searchtechniquesthis approach is fast and effective; however 9aP-

it still has some disadvantages. In this approach, the image is Sematic technologies like ontology offers promising
described by a set of keywords or texttadata and usually approach to image retrieval as it tries to map the low level
this information is provided by the user. image features to high level ontology concepts. Compared to
The keyword based image retrieval systemoimeg user the existing apprpaches (i.e. text / ke_yword bas_ed and content
text query to the textual description of the images and return aff@sed image retrievalintology based image retrieval focuses

the images whose description is the possible match. HoweveflOr€ On capturing semantic content (i.e. mapping image
it is quite possible that theesults returned contaimelevant ~ [eatures to concepts), because this can help in satisfying user

; . ; ; i i h better why.this paper, we have
images. For example, you may find a dog pictureevpdu are ~ féquirements in muc 1. M

searching for human. This usually happens because tH¥OPosed Semantic Image Retrieval: An Oogyl based
description of the irrelevant image contaitisat specific ~A\PProach which uses domain specifimtology for image

keyword. So, the major disadvantage of dexsed image retrieval relevant to the user query.
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Fig. 1. Zero Level Architecture of Semantic Image Retrieval: An Ontology bappbach

The user can give concept / keyword as text input or can inpunderstanding of information among entities or softwares
the image itself. Mammals domainusedas a test case and its where each node in the ontology is a concept containing set of
ontology is developed. The proposed system is trained aattributes and relationships.

Mammals dataset and tested on large number of test cases
related to thiglomain. Experimental results show the efficiencykn
and @curacy of the proposed system.

In the last decade, Ontologies have been lidsed for

owledge representation and sharing. Ontologyed systems

have been used in diverse areas such as software maintenance,
The remainder of this paper is organized as follows. IBusiness Process Management, Biomedical Informatics,

Section 2, we present brief overview of ontology and imag&nowledge Sharing, Knowledge Integration, Semantic Web,

analysis, this section is followed by the discussibhterature  Fuzzy System, Supply chain management, Healthcare, Text

survey. In Section 4, the proposed Semantic Image Retrievallassification, Medical Domain, Robotics, Autonomic

An Ontology based Approach architecture and classificatio@onmputing, System Modelling, etc.

mechanism is discussed. In Section 5, the experimental analysis

of proposed solution is presented. Finally, the conclugon

drawn in Section 6.

The idea of using the ontologies in Image processing for
content used retrieval is not new; in the last decade, researchers
have proposed many efficient solutions using Ontologies for
II.  ONTOLOGY AND IMAGE ANALYSIS content based Image processing and retrieval such &4]29

. . The existing approaches can broadly be categorized into three
The word ontology refers to the science of metaphysic pes namely 1) Color based techniques 2) Shape based
which defines_the nature with i;s properties apd relations [8]. | chnique and 3) Keure based technique. The color based
Computer Science, ontology is a systematic arrangement g, hes proposed calculate the color histogram of the image
concepts, their properseand relations which exist in domain 5,4 \;se the same for classification, shape based approaches
[25]. Common components of ontology includes IndlV'du""lsidentify the shape(s) in the image and use it for classification

gla}sses, éé\t;rlt_)utes., fReIatlonsd, tF‘.JInCt'?nt tdertmsih Restrictions, hereas the texture based agzhes identify the texture in the
ules, and Axioms, lor more details relaled o tnese concepy age and use it for classification purpose.

please see [3, 5]. Ontology can benwhinspecific or generic;
the former means ontology concepts are defined with reference Each of the approaches discussed above have some
to the specific domain whereas the later means the concepts &naitation, for example the color based technique will work
defined in general (i.e. the meaning / relationship of theseffectively on the coledominant image daset whereas it will
concepts are already defined by Englisiglaage) [26]. be outperformed by other technique on -ooior-dominant

mage dataset. Similarly shape detection in comiplexges are

The |mp_lement.at.|on of ontology is generally a h!erarchaLard and texture based approaches will be outperformed on
representation defining concepts and their relationships. Thr%ntexturebased image dataset. In this paper, we have

kind of"relati%n_shiﬁs namlely-i_a;} instancg)ff and par-tof are proposed a hybrid technique which uses color, shape and
generally used in the ontology; for more information HesEe oyt e feature of the image and use these features for
[27, 28]. Ontology are usually develop to share common,ssification.
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Fig. 2. System Achitecture of Semantic Image Retrieval: An Ontology based Approach

impact on thdmage Retrieval field as it was very helpful for
ll. LITERATURE REVIEW improving the semantic image retrieval systems accuracy. In

A lot of research has been conducted on Image Retrievilis research various image search techniques are described for
(IR) on the basis of content similarity. Many techniques havéeduction of semantic gap. Furthermore, based on existing
been used to enhance the teswf image search. These methods and applicatiorequirements author have suggested
approaches include hierarchical knowledigsed systems for few future assessments. Another important survey was
Image Retrieval as researched by Kurtz, Camille, et al [40] igonducted by Liu Ying et al. [39] in 2007 about the recent
2014. The semantic gap between the-level image features technical achievements on semantic based Image Retrieval;
and their high level semantics has always edithe retrieval majority of the recent publications were includedtias test
quality. So to cope up with this problem, Fernandez Miriam eflata for the survey covering diverse amount of aspects in this
al. [36] used an ontology based approach for the enhancemeatéa. Similar work has also been conducted on medical images
of the image semantics. This research aimed to solve tH¥y Xu J et al. in [41], the authors focused on the key features
restriction of the keyword based searching to support thef the image (e.g., shape, texture) in this researchatitiers
semantic based Image Retrieval. The concept of semangé@ncluded that the performance of most CBIR systems is
indexing has also been studied in the field of ontology basei@rced by these features because they cannot efficiently model
retrieval systems. The literature review on Image Retreivdhe expectations of the user. All of existing studies helped in
based on semantic concepts by Riad Alaa et al. [38] had a gré@aproving the results of content based images retrieval and
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lowering down the semantic gap between the user requirements § QueryEngine
and the search results. .
1 Matching Module

IV. SYSTEMARCHITECTURE 1 Ontology Manager

Semantic Image Retrieval (SIR): An Ontology based .
Approach system architecture describes the working of the Query Engine
various components / modules of the system aneir t Query Engine is responsible to take input from the user

interactionwith each otherFigure 2 shows the detail system using the web interface; the input contains the content which
architecture of SIR and consists of the following modules:
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Fig. 3. Partial Ontology Knowledgebase

the user wants to search. The input can be provided in twgimilar to the or he / she has. Furthermore, this method
ways by the user. provides flexibility in the input method, as it gives new
1) Text Input: The first method of providing the input to dimension _to the_ searching. After ta_king input from the user,
the SIR is text based. In this approach the user is required f8+€"y Engine built the query for the input. As Ontology based
enter the text containing the information about the thing thafnowledge base is used, the quesy built in SPARQL
he / she wants to search. This approach is commonly used 'fguage. The query building process consists of the following
the current sarch engines, e.g. Google, Bing, AltaVista etc.IWO components.
The main focus of incorporating this approach in SIR is to @) Text based Query: This module is responsible for
provide ease to the users as they do not have to learn the nBW/lding the query for the text based input. In Step 1, all
way of interacting with the SIR. The user has to simply writeStandard stop i st/ st emmer t wek ds —on
down the text query (g. Cheetah, Elephant, Horse etc and the@ nd Il ...) are removed from the i
same is passed to Text based Query module. query 1s generat ed wi t h all b
2) Image Input: The second method of providing the generated query is then passed to the Matching Module for the
input to the SIR is image based. In this approach the userfigr'[her processing. ) i ,
required to provide the image of the object(s) which he/she _ P)Image based Query: This module is responsiblier
warts to search. The input image can contain a single object P"‘?"”g the query for Image based input. In Step 1, ObJeCt(S.) n
multiple objects. The user is also provided some option € Image are detected using shape b_ased feature extraction as
(optional) to describe the input image. This approach is es%crlbe%.m [f]]' ]:_After Ob]eﬁ[ %etectlog, tk\)/yo ssteps are d
feasible when the user wants to search related objects / imagoeesr ormed: In the first step, the detected objects are passed t
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Color based Feature Extraction technique which uses MTB. Matching Module

algorithm proposed by Guaitggai Liu et al in [1] to calculate Matching Module takes SPARQL query as input from the
the color value and pixel color of the objects; In the seconghyuery Engine and executes the same on @mwology

step, the detected objects are passed to texture classificatikRowledge Base to retrieve the most related images. If the
techniqueproposed by Mohsen Zand et al in [35] to identify query results in successful search, the output images are passed
texture / pattern (if any) in the detected objects. In Step 3, the ranking module for result ranking. If the search is
low level features extracted using the previous two steps awesuccessful (i.e. relevant images are not found in our
converted into high level ontology concepts; the imageknowledge bse), matching module performs the following
description if providd in search by the user are also convertedhree steps:

into ontology concepts, after completing this step SPARQL Image Search Matching Module searches the internet for
query is generated using these parameters. relevant images by querying existing search engine (i.e.

Ontology

Image

S—

Query Matching

Fig. 4. Query Matching

Google or Bing).The results returned by search engine arggathered from the web and filtered in the previous step) in the
passed to Image Processing Module for content verification. ontology knowledge base.

1) Image Processing The images returned by search C. Ranking Module

engine may not be relevant to the user query; therefore thep,ying module is responsible to rank the images according

content _Of each image ne_eds to be verifietiis module 'S to relevance with the user query. The resultant image set
responsible to check the images for the compliance with th assed by Qery Matching Module contains image and
input query. The objects in each image are detected usirgq

atching value (which is calculated as a sum of matched

shapel based feafure extraction. and thhege objeﬁ.tshare passegntl%logy concepts with reference to user query); the result set
1) C(.) or based Feature Extract.|or.1 tec nique which uses MTH sorted in descending order according to the matching value.
dgorithm proposed by Guangai Liu et al in [1] to calculate After sorting, top ten images adisplayed to the user (i.e.

the p.i>.<el polor and_ color value of the objects and 2) eXtUrg st matched images are showed first) and the remaining are
classification technique proposed by Mohsen Zand et al in [3%isplayed on user request in the decreasing order.
to identify texture / pattern (if any) in the objects. In the next

ste, the low level features extracted in the previous step are V. SIMULATION

converted into high level ontology concepts; afterwards |pitially for the experimentation, we trained Semantic
SPARQL query is generated using these concepts anghage Retrieval (SIR) and built the ontology castseusing
executed on the ontology knowledgebase. If the resu®00 images which contain pictures of 20 different mammals.
class(es) matches user search gutite image is included in Partial training dataset is shown in figure 5. We have evaluated
the resultant set otherwise it is discarded. As a result only tH8IR on large number of test cases; results were promising and
related images remains and the mekevant images are showed the efficiency of the proposed system. In.this $gcti0
discarded in this step. few of the test cases are presented and discussed in detail.

2) Ontology Manager Ontology Manager is responsible
to insert the new relevant imagdsatures and concepts
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reference to four different test cases. As depicted by figure 6,

our proposed hybrid approach petformsthese approaches
with reference to accuracy.

Figure 7 shows the percentage improvement of proposed
hybrid technique over number of test casssshown in figure
7 the proposed solution improvement percentage varies over
number oftest cases; this is because the content of images
present in each test cadays an important role.
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Fig. 8. False Positive Percentage vs Test Cases

Figure 8 shows false positive percentage over number of
test casesthe proposed solution false positive percentage
ranges from 0.60 to 2 percent in the test cases which shows the
result accuracy of the proposed solution.

B Ontology Based Image Retrieval L ]

Input Image

Semantic Image Retrieval

D:\Test Cases\T1.jpg J

Fig. 7. Percentage Improvement vs Test Cases

Fig. 9. TestCase 1

In figure 9, the user used cheetah image as input; Query
Engine generates the quefor the same and executes it on
ontology knowledge base. The resultant images are found in
the knowledge base, therefore web image search, image

Figure 6showsthe accuracy comparison of color basedfiltration and ontology updation steps are skipped in this test
shape based, texture based and our proposed approach VH@$e-
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Fig. 10. Test Case 2

Fig. 12. Test Case 4

The results are passém Ranking Module which ranks the
results and displayed it to the user as shown in Fi@gufegure
10 and 11 are similar to the first test case (figu@ewhere the

VI. CONCLUSION
Image retrieval systems are usually based on keywords or

user enters an image and relevant images are returned to {8gt metadata based. Most common search engines such as

user.

B Ontology Based Image Retrieval Lo | )

Input Image

Semantic Image Retrieval
D:\Test Cases\T3.jpg

R — ’! !!

® Image Query Text Query

Output images

Fig. 11. Test Case 3

Google and Bing are based on keyword based search
techniques. This approach is fast and effective; howeverlit stil
has some disadvantages. Content based Image retrieval (CBIR)
has been studied for many years which focuses on extracting
and comparing features from the images. Researchers in the
last decade have demonstrated the efficiency and accuracy of
CBIR based tehniques, however, CBIR still lacks to
understand the semantic analysis of the image. Semantic
technologies like ontology offers promising approach to image
retrieval as it tries to map the low level image features to high
level ontology concepts. In thipaper, we have proposed
Semantic Image Retrieval: An Ontology based Approach
which uses domain specific ontology for image retrieval
relevant to the user query. The proposed system has been tested
on large number of test cases; experimental results shaws t
efficiency and effectiveness of the proposed technique.

REFERENCES

[1] GuangHai Liu, Lei Zhang, YingKun Hou, ZueYong Li, JingYu
Yang, Image retrieval based on muéikton histogram, Pattern
Recognition (2010), Volume 43, Pages 238889.

Alexander Tokev, Ben Taskar and Kostas Daniilidis, Sh&ased

In test case 4,. the user .Used text input feature of the Sl@ Object Detection via Boundary Structure Segmentation, International
system and provided the input as text. SIR generates the Journal of Computer Vision (2012), Volume 99, Number 2, Pages 123
corresponding query for the same and executes it on the 146.

knowledge base. The related images are displayed to the ug@r Umar

as shown in figure 12.

Manzoor , Sami a Nefti,
malicious behaviors using ontologyased cognitive age
Knowledge Engineering (2013), Volume 85, May 2013, PageS&0

7|Page

www.ijarai.thesai.org

Yacine



(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

[14]

[15]

[16]

(17]

(18]

(29]

(20]

[21]

[22]

(1JARALI) International Journal of Advanced Research in Artificial Intelligence,

Y. Liu,D. Zhang,G. Lu,WY. Ma,A survey of conterbased image
retrieval with highlevel semantics, Pattern Recognition (200/8lume
40, Issue 11, Pages 2&82.

Umar Manzoor , Sami a
Compl ex Networks usi
Volume 12, Issue 5, May 2012, Pages 16619.

Shotton J, Winn J, Rother C, Criminisi(R009) Texton boost for image
understanding: Muliclass object recognition and segmentation by
jointly modeling texture, layout, and context. International Journal of
Computer Vision, 81(1), 2009.

Shotton J, Blake A, Chipolla R, Contebased learning foobject [26]
detection. In Proceeding of International Conference on Computer
Vision (2005).

Awatef Al Azemi, Samia Nefti, Umar Manzoor, Yacine Rezgui [27]
—Buil ding a -Obtblégy nPgatioar! for BKnowledge

Di scoveryl, I nternat i outagl Infoinmation n a |
and Control, Volume 7, Number 12, Dec 2011, Pages-7083.

T. Quack, U. Monich,L. Thiele, B.S. Manjunath, Cortina: a system for[28]
largescale, conteAbased web image retrieval, in:Proceedings of the
12th annual ACM international conferee on Multimedia, 2004.

Naveed Ejaz, Umar Manzoor , Sami a
Collaborative MultiAgent Framework for Abnormal Activity Detection

in Crowded Areasl, I nternati on a29]
Information and Control, Volume 8, Nureb6, June 2012, Pages 4219
4234.

N. Alajlan, M.S.Kamel, G.H.Freeman, Geomeligsed image retrieval
in binary image databases,|[EEE Transactions on Pattern Analysis arfd0]
Machine Intelligence (2008), Volume 30, Issue 6, Pages +10033.

Kamran Manzoor, Ague Ahmed, Sohail Ahmad, Umar Manzoor,
Samia Nefti "VNIP Ceaser: Video Stabilization System",
Communications in Computer and Information Science Volume 111,
2010, pp 356856. [31]

Umar Manzoor, Naveed Ejaz, Nadeem Akhtar, Muhammad Umar, M
Shoaib Khan, Hafsa Uan "Ontology based image retrieval", IEEE The

7th International Conference for Internet Technology And Secured
Transactions (ICITSR012), pp. 28893, 2012. [32]

Peter Veelaert, Kristof Teelen, "Adaptive and optimal difference
operators in image processing'atern Recognition, Volume 42, Issue
10, October 2009, Pages 232326.

Dacheng Tao, Dianhui Wang, Fionn Murtagh, "Machine learning in[33]
intelligent image processing", Signal Processing, Volume 93, Issue 6,
June 2013, Pages 133200.

Xiang-Yang Wang, Hongring Yang, YongWei Li, Wei-Yi Li, Jing-

Wei Chen "A new SVMbased active feedback scheme for image
retrieval" Engineering Applications of Artificial Intelligence, Volume
37, January 2015, Pages-383

Ming Zhang, Ke Zhang, Qinghe Feng, Jianzhong Wang, JumgKo
Yinghua Lu "A novel image retrieval method based on hybrid
information descriptors" Journal of Visual Communication and Image
Representation, Volume 25, Issue 7, October 2014, Pagesl 5874

RenJie Wang, Yaling Yang, PaeChi Chang "Conterbased imge
retrieval using H.264 intra coding features", Journal of Visual
Communication and Image Representation, Volume 25, Issue 5, Juf7]
2014, Pages 96369.

Subrahmanyam Murala, Q.M. Jonathan Wu, "Expert costaséd
image retrieval system using robust logatterns" Journal of Visual
Communication and Image Representation, Volume 25, Issue 6, August

(23]

Nefti,
ng Mobile

(25]

(34]

(35]

(36]

(38]

2014, Pages 1324334. [39]
Malay Kumar Kundu, Manish Chowdhury, Samuel Rota Bul "A graph
based relevance feedback mechanism in codi@sed image retrieval”, [40]

KnowledgeBased Systems, Volume 73, January 2015, Page2&564

Daniel Carlos Guimardes Pedronette, Jurandy Almeida, Ricardo da S.
Torres "A scalable reanking method for contettiased image retrieval”, 41
Information Sciences, Volume 265, 1 May 2014, Pages(d1

HongYing Yang, YongWei Li, WeiYi Li, Xiang-Yang Wang, Fang

Yu Yang "Contenbased image retrieval using local visual attention
feature”, Journal of Visual Communication and Image Representation,
Volume 25, Issue 6, August 2014, Pages 1BB33.

Vol. 4, No.4, 2015

Ying Liua, Dengsheng Zhanga, Guojun Lua, Waig Mab "A survey
of contentbased image retrieval with hidavel semantics" Pattern
Recognition, Volume 40, Issue 1, January 2007, Page2882

—i De[24gRY sz aCrotht 8nt CBasedaldageMReitiaval-o & iBungy" o f
A g eBiamstics, Computet Sexwtity Systens ado Antfficiat inteliggence

Applications, 2006, pp 344.

Umar Manzoor, Samia Nefti, Yacine Rezgui "Autonomous Malicious
Activity Inspector — AMAI" Natural Language Processing and
Information Systems, Lecture Notes in Congsucience Volume 6177,
2010, pp 20£15.

Umar Manzoor, Bassam Zafar "Muligent Modeling Toolkit —
MAMT" Simulation Modelling Practice and Theory, Volume 49,
December 2014, Pages 2227

Francesco Rea, Samia Néffieziani, Umar Manzoor, Steve Davis
"Ontdogy enhancing process for a situated and curiaBityen robot"
Rolfotics and Autoadmous Syst€nwsmyplume 62, Issue 12, December
2014, Pages 1831847.

Umar Manzoor, Mati Ullah, Arshad Ali, Janita Irfan, Muhammad
Murtaza "A Tool for Agent Based Modeling A Land Market Case
Study" Information Systems,-Earning, and Knowledge Management
Regearehy Commugigagions iny&@mputerg ang Wnformagion Science
Volume 278, 2013, pp 46%72.

Slefau rPoskad, Kmifak Kesorro vVAa tMulodal IGcompfeterntessn g ,
Ontology model (MMIO)to enhance information fusion for image
retrieval”, Information Fusion, Volume 20, November 2014, Pages 225
241.

Camille Kurtz, Adrien Depeursinge, Sandy Napel, Christopher F.
Beaulieu, Daniel L. Rubin "On combining imabased and ontological
semantic disimilarities for medical image retrieval applications"
Medical Image Analysis, Volume 18, Issue 7, October 2014, Pages
10821100.

Mohsen Sardari Zarchi, Amirhasan Monadjemi, Kamal Jamshidi "A
semantic model for general purpose conts@ed image retrieba
systems" Computers & Electrical Engineering, Volume 40, Issue 7,
October 2014, Pages 268271.

Gowri Allampalli-Nagaraj, Isabelle Bichindaritz "Automatic semantic
indexing of medical images using a web ontology language for case
based image retrieval" rgineering Applications of Artificial
Intelligence, Volume 22, Issue 1, February 2009, Page518

Nicolas Eric Maillot, Monique Thonnat "Ontology based complex object
recognition" Image and Vision Computing, Volume 26, Issue 1, 1
January 2008, Pagé92-113.

Enamul Hoque, Orland Hoeber, Minglun Gong "CIDER: Condtested
image diversification, exploration, and retrieval" Information Processing
& Management, Volume 49, Issue 5, September 2013, Pagesl1332

Mohsen Zand, Shyamala Doraisamy, Alfian ddib Halin, Mas Rina
Mustaffa "Texture classification and discrimination for regiomsed
image retrieval' Journal of Visual Communication and Image
Representation (2014), doi:10.1016/j.jvcir.2014.10.005.

Fernandez, Miriam, et al. "Semantically enhancedrinfition Retrieval:
an ontologybased approach." Web Semantics: Science, Services and
Agents on the World Wide Web 9.4 (2011): 4822.

Kara, Soner, et al. "An ontologyased retrieval system using semantic
indexing." Information Systems 37.4 (2012): 232b.

Riad, Alaa M., Hamdy K. Elminir, and SamehABtghany. "A
Literature Review of Image Retrieval based On Semantic Concept."
International Journal of Computer Applications 40.11 (20120192

Liu, Ying, et al. "A survey of conteriased image retrielavith high-
level semantics." Pattern Recognition 40.1 (2007):-282.

Kurtz, Camille, et al. "A hierarchical knowled@gased approach for
retrieving similar medical images described with semantic annotations."”
Journal of biomedical informatics (2014).

Xu J, Faruque J, Beaulieu CF, Rubin DL, Napel S. A comprehensive
descriptor of shape: method and application to cositased retrieval of
similar appearing lesions in medical images. J Digit Imaging
2012;25:1218.

8|Page

www.ijarai.thesai.org



