MOBILE-BASED SEARCH ENGINE BY IMAGE
MAPPING USING BINARY HISTOGRAM
CLASSIFICATION

DEAA EDDIN A. ALKHATIB

UNIVERSITI UTARA MALAYSIA
| 2010




Mobile-Based Search Engine by Image Mapping
Using Binary Histogram Classification

This thesis submitted to the Graduate School in partial fulfillment of the requirements for
the degree Master of Science (Information Technology)
University Utara Malaysia

By

Deaa Eddin A. Alkhatib (802811)

Copyright ©: Deaa Eddin A.Alkhatib, 2010. All rights reserved



KOLEJ SASTERA DAN SAINS
(College of Arts and Sciences)
Universiti Utara Malaysia

PERAKUAN KERJA KERTAS PROJEK
(Certificate of Project Paper)

Saya, yang bertandatangan, memperakukan bahawa
(I, the undersigned, certify that)

DIAA EDDIN A. ALKHATIB
802811

calon untuk [jazah
(candidate for the degree of) MSc. (Information Technology)

telah mengemukakan kertés projek yang bertajuk
(has presented his/ her project paper of the following title)

MOBILE BASED SEARCH ENGINE BY IMAGE MAPPINGE‘
USING BINARY HISTOGRAM CLASSIFICATION

seperti yang tercatat di muka surat tajuk dan kulit kertas projek
(as it appears on the title page and front cover of project paper)

bahawa kertas projek tersebut boleh diterima dari segi bentuk serta kandungan
dan meliputi bidang ilmu dengan memuaskan.

(that the project paper acceptable in form and content, and that a satisfactory
knowledge of the field is covered by the project paper).

Nama Penyelia Utama
(Name of Main Supervisor) MR. SHAHRUL AZMI MOHD YUSOF

Tandatangan :
(Signature) :

Tarikh

(Date) . 22 [% Jto

/ [




PERMISSION TO USE

In presenting this thesis in partial fulfillment of the requirements for a postgraduate
degree from University Utara Malaysia, Iuagree that the University Library may make it
freely available for inspection. I further agree that permission for copying of this thesis in
any manner, in whole or in part, for scholarly purpose may be granted by my

supervisor(s) or, in their absence by the Dean of the Graduate School.

It is understood that any copying or publication or use of this thesis or parts thereof for
financial gain shall not be allowed without my written permission. It is also understood
that due recognition shall be given to me and to University Utara Malaysia for any

scholarly use which may be made of any material from my thesis.

Requests for permission to copy or to make other use of materials in this thesis, in whole

or in part should be addressed to:

Dean of Graduate School
University Utara Malaysia
06010 UUM Sintok

Kedah Darul Aman.



ABSTRACT

Among the most popular in the World Wide Web are the sites that offer text-based search
engines. Compared to text-based search engine, there are not many séarch engines that do
Image searching, face detection or image index searching. In this study, mobile-based
search engine application by image mapping using binary histogram classification is
proposed. This study will begin with the introduction section which will include a
detailed explanation, definition on the history of text-based search engines. Next, the
literature review and the methodology will be done. The final output of this project is a

mobile-based image search engine prototype.



DEDICATION

I humbly thank Allak Almighty, the Merciful and the Beneficent, who gave
me health, thoughts and co-operative people to enable me achieve this goal,

0

I wish to dedicate this work to Holy Prophet Muhammad (Peace be upon
him) and fis companions who laid the foundations of Modern civilization
and paved the way for social, moral, political, economical, cultural and

physical revolution,,,,

I also thank my parents (Dr Abdul fattah, Amenah), brothers (Dr. Ahmad,
Dr. Mohammad, Dr. Marwan) and my sister (Fatimah) for their never
ending moral support and prayers which always acted as a catalyst in my

academic life,,,

To (Nabegha Kewan) that I think I fiave always loved her Even long before
I knew her. A destiny faith or something, simply led me to her. I've looked
for her a long time I've often dreamed about her, And now that she is here, 1
don't see how I got along without her,,,

To my friend (Adib Abu Daher, Yusuf Mohammad, Tamer Said, Mohammad
Shaddad, Ousama Ashour, Mouath al-shaikh, Mohammad Nassar,
mohammad Baath, Hamzah Albool, )who support me and pushed me to the

tOP;m



ACKNOWLEDGEMENT

First, I would like to express my appreciation to Allah, the Most Merciful and the Most
Compassionate who has granted me the ability and willing to start and complete this

stucy. I do pray to His Greatness to inspire and enable me to continue this work.,,,,

After that, my most profound thankfilness goes to my supervisor Dr. Shahrul Azmi bin
Mohammad Yusut and Dr. Roziana for their scientifically proven and creativity
encouraging guidance and great support in this study. His priceless instructions and

valuable directions had a great role in the accomplishment of this thesis.,,,,

I would like also to thank all my instructors in the Information Technology Department in

University Utara Malaysia (UUM) for their support.,,,,

Thank you UUM.,,,

Deaa Eddin A. Al-khatib

2010



CONTENTS

L INTRODUCTION ....iiiiiiiiiniininiiininsieirtstiniecsessstesstsesbeseses e ssatessesssessasesssssnssteses 1
2.1 BACKGROUND: (oo itiitiiie ettt eeeit e itee ettt ae e et e e e e etaae e eaae e s e eatae et e sanees 2
2.2 PROBLEM STATEMENT . ....utiiiiiiiei ettt ciiee ettt ee e et eeteeeeate e e e eaee e e n e 5
2.3 RESEARCH OBJECTIVE ittt et 5
2L SCOPE: Lottt 6
2.5 SIGNIFICANCE OF STUDY: 1ottt e e s e 6
2.6 REPORT STRUCTURE ....uvtiitiee ittt ettt et e e e ae e s 6

2.0.0 CRAPLEE IWO: ..o e 6
2.0.2 ChapLer LRFCE. . ..c..ocveoei ettt e 7
2.0.3 CRAPICE JOUF: ..ottt e 7
2.6.4 CRAPLEF fIVE. ...t e 7
2.7 SUMMOARY oviiitieee ittt et e ettt e e et e e e e e e e 7

2 LITERATURE REVIEW Loiiciiiiiiiiiiiiitiinietenneecreee s stesseee et essseeesnneessossenasnns 8
3.1 INTRODUCTION Lottt sttt et 9
3.2 GOOGLE SEARCH ENGINE: ....iiiiiiiiiiiit it e 9

3.2.1 Google search ¢ngine aRALOIMY: .......c.ooeiviiiiiii et 10
3.2.2 SCAVCHING. (.. oo 13
3.2.3 Results and performance. .. .......cccccoiiiiiiiiiie e 14
3.3 MOBILE TECHNOLOGY tiviiitiitiii e asaeaesee e ettt e e e e e e e e e sasss s e e e e e e e e e e e eenieansaes 15
34 TINEYE SEARCH ENGINE: 1uiteieiietierietiitiare o e e e e e eee et e s e s e e e eesae e e eaaee e 17
3.5 IMAGE CLASSIFICATION: oottt ettt 18
3.6 COMPARING IMAGES! ©.ttitiietietreieeeeeeae et aa et iavaassavs bt ae s sseees e e teaeaaeaaeaaaeaaeeaaneianns 19
BT SUMMARY . et e e e ettt r e e e a et e e e neaaa e 19

3 RESEARCITI METHODOLOGY ..ottt cecsssissensssns s s 20
4.1 INTRODUCTION ..ottt ittt s 21
4.2 BUSINESS MODELING: 1.uui ettt ee et i ae e e et ee s e aeit e eeeabaeaetebiasaaeasnen s eaeeeeineeeanianannaes 22
4.3 REQUIREMENT ettt et ettt 23
4.4 ANALYSIS AND DESIGN 1oiiiiiiie ettt eeettiiiee e eettaneeneraerestaaneesetaneaneereniaseeetrisnaaaerenes 23
4.5 IMPLEMENTATION 1 iitiiiiii ittt ettt et e e et eta et et e et e e e e e e e e e e e eebaran e 25
40 TESTING oot e e 25
AT DEPLOYMENT: Lottt ettt ettt et et 26
A8 SUMMARY . Lottt ettt e et 26

4 RESULTS AND FINDINGS ..cotviiiiinititrieiiin it snie et sssieesseessansssassssnsssnns 27
ST INTRODUCTION e etititees e et ettt e ettt e s e e eeae et e aabi e e eatt e eabe e e s eeaat e e aesesan e e ennanenaen 28
5.2 SYSTEM REQUIREMENT S .1 utititeter ittt ereetiteari s e et teeinen s aee e et sbabininna e e e e eearaeeees 28

5.2.1 Functional ReqUIFEMeERnIS: ...........ccoccouioiiviiiiiii i 28
5.2.2 Non-functional reqUirement: ...............ccoociiiiiiiiiie e 29
5.3 SYSTEM DESIGN:..oiiiiiiiiiiis ittt 30
5.4 USE CASE SPECIFICATION: ...ttt eeteeeete ettt s e e ettt e e e cnc s e e e e abeaneaaes 32

vi



5.4.2 Search use case diagram Specification:....................cccccovieiieiiiiviiee 33
5.4.3 Register use case diagram specification:...................ccccccovoiiiiii il 34
5.4.4 Login use case diagram SpecifiCalion: ..............cc.c.. ccoovoiiononeoiiiieeeann.. 35
5.4.5 profile use case diagram Specification. .................. ...ccccceiiiiiiiiineiiie, 36
5.4.6 Logout use case diagram specification:.............ccccccc.coceeviriviioinaii i, 37
5.4.7 Manage user profile use case diagram specification: ................................. 38

5.5 SEQUENCE DIAGRAMS ...coiiiiiiiiiiiiiiniiiice ettt ettt 40
3.5.1 Manage profile Sequence diagram:..............ccccccooiiiiiaoiaioiiiii i 41
5.5.2 Login Sequence dia@ram. ....................cciveceiiiiieiie e 42
5.5.3 Search Sequence diagram:.................ccccoociviiiiioiiiiiiiii e 43
5.5.4 Logout Sequence diQ@ram: ............c...coooieioieiei i 44

5.6 ACTIVITY DIAGRAMS! L.oiiiiiii ittt s e e e e 45
5.6.1 Log in activity diQ@IAIm:.......cc.ccivuiiiiiiioi oot 45
5.6.2 Register activity diQ@ramii...........ccccoiiiiiiiiiiiie e e 46
5.6.3 Search activity diQ@ram: . ...........cccccooviiiiiiiiiiiiie i 47
5.6.4 Brows activity dia@raim:.................ccooi i i, 48
5.6.5 Logout activity di@@ram..............c.occcomiii i 48

5.7 CLASS DIAGRAMS: L.ttt 49

S B D ATABASE SCHEMA: .. .oiiitiitiititeiia e eis ittt et e e aaaaesaeaeas sae e et staanaenennees 50
S.9OTESTING AND EVALUATING: ....euuiuuiateaiansimiieeatsresieeeeeaeasaas e eesesssssssassnaasanssssnsanneens 50
5.9.1 Perceived usefulness (PU): . ...oooiiiiiii e 51
5.9 2 Ease-0f-Use (FU) oo 51

S L0 SUMMARY T Lottt ce e et e ee e st e e arana e sb e et e e ae s e e s aeeeeasae e s e e e eaeaaeeateaaeeernan 56
5 CONCLUSION L.oetiiiicreeteereeeeete st ee et senvs s ene e s sane e bes sbans e bessuanessasesssenss 57
6.1 INTRODUCTION: L1 1tttt ettt eae st e e ettt et et e e e e e e e e an e e e e e ea s e e e e e e e e s aeneneennes 58
6.2 CONTRIBUTIONS OF THE STUDY ! ..ottt 58
0.3 PROBLEMS AND LIMITATION . ..0ttiteeeieiee ittt oo e e et et e e e nen b ae e e e e 59
6.4 FUTURE WORK: ...iiiitiit ittt ettt 59
0.5 SUMMARY L ottt e e e et e e e e et et e e e e e e et ettt e e e 59
O APPENDIX Aottt setesie ettt st st b b s as e e s sebanssbs s 60
T APPENDIX B oottt ettt sttt st sesbs et es s or e s sebsb s e s sa s e aneen 62
8 APPENDIX C oottt sttt teetae st s sas s sasbs sabs s e as s s s et s e s sana s stans 68
O REFERENCES . ... ..itiitieeeiieenitteeseemtitteseseesetssessesiassobassobaessrassonsssssnssessssessnsssssas 86

vii



LIST OF TABLES & FIGURES

Table 1.1: Market Defender online brand protection software solutionS....eeveeseeererieeneneennns 3)
Figure 2.1: High Level GOOgle ArChiteCtIC e anirirereeeieeiereerrracinrssesreenrescsiersrssessresenns (11)
Table 2.2: The results for “Bill Clinton” key word in Google search.ue.ceccveeneneeeeienvnnienanes (14)
Figure 2.3: Screen shot from tin eye search engine web site at (11-jan-2009) (1.52AM) ....... (18)
Figure 3.1: The Rational Unified Process..cevecevveeeeceieeennen. eetteseetritienesteeneturenencnrenns (21)
Figure 3.2: Structure of the SYSteIMuusieeeiieresseeieeseosesieraneiocecsessorsenssssssesasssmeassassonns (24)
Figure 4.1: The main use case for the SYSteIMa e cviiierireiireerieeiiteeneniirroriosierensnsesimmeens (31)
Figure 4.2: BrOWS USE CaSCuttuiiiiiiitintiiisitiatsrenassiisstosnaesastossnssnsesneesssonsenssnsensessssens (32)
Figure 4.3: SEarch USE CaASC.erevreiiiiieiieernsrneieriercoiesssssesserasssuensossnsensessacasnsssnnensosnues 33)
Figure 4.4: ReZIStEr USE CASCurrerrrinssanrerisrressnsssessorssssssssnassassessssssssassstsssssisssansiossns (34)
Figtire 4.5 OGN USE CASCaturinrirrientaruensiorioetntatessstssanesassssrsosaassnsanssssssssssssssanssisnss 35)
Figure 4.6: Manage profile USE Case. vuverieiiiiriiiiiinriieitrtieiirtitiisirerecsssssatsecinssinsncees (36)
Fignire 4.7 LLOZOUL USE CASCatttntuiinnsrttotatecrentsrssusncasesssnssssniassarctossasasssnssossanssenssas (38)
Figure 4.8: Manage user profile USe CASE.cvuiiiitiirriiiieiiiiiiniririiiiiii et iseesesinasaraneas 39)
Figure 4.9: Manage profile sequence diagram....iveesieeiieineeiieiinineiiiiineeserarsineinieasiesaas 41)
Figure 4.10: Login Sequence diagraile.eeee eeveervesserininiesssersriesiacsscsssrsssnssimsssosssssmenns (42)
Figure 4.11: Search Sequence diagram .. eeeeeeeerenineiienneiietiniineiretiereetaniessensinseasnasas (43)
Figure 4.12: Logout Sequence diagram..ceieieeeeviiieiiiiineninioreniiniininmisiesetesnieiessses (44)
Figure 4.1: Log In activity dlagral.eecieeeeeeseerisrssrnrrniressiisssisnssansasssiessiissassssessesesans 45)
Figure 4.1: Register activily dlagrame.ceseieeesreiiiaiincrsetiiieriinterassoasciaesiosimssnnsessnssnssss (40)
Figure 4.15: Search activity diagram..c.ceeeeveieriererniintiniioriieterneieineiiessesessiiessnssases 47)
Figuire 4.1: Brows activity Qlagramlee.sveeseeeeieeiieeseeseeririiiienssiessesasissssnsnciosasssenssnse (48)
Figure 4.17: Logout activity diagram..veceiiiiieriiiiiiiiiiiiiiiiisneriiii s sessssnssssnsacness 48)
Figure 4.18: Class diagraimeeeeeeeiersivennreerniiseiiiiiiniianiintisteisesioincnscenscasssasassasssines (49)
Figure 4.19: Database schema......... ettt ettt et eae st et erseneeeenraes (50)

Figure 4.20: Question 1 section 2 statistics in the questionnaire of the system.......cveveennnn(52)

viii



Figure 4.21: Question 2 section 2 statistics in the questionnaire of the system.......eeevevennnen(52)

Figure 4.22: Question 3 section 2 statistics in the questionnaire of the system....ecveviirariane. (53)
Figure 4.23: Question 4 section 2 statistics in the questionnaire of the system....c.ceviveeneneee (53)
Figure 4.24: Question 5 section 2 statistics in the questionnaire of the system.....eveveenenenne (54)
Figure 4.25: Question 6 section 2 statistics in the questionnaire of the system............ cerenene (54)
Figure 4.26: Question 7 section 2 statistics in the questionnaire of the system .. ueceeeeivnnnnen (55)
Figure 4.27: Question 8 section 2 statistics in the questionnaire of the system.....c.eveevnnnn.e. (55)
Figure B.I: Main interface of the systeiM..eeeeeeervececenes ceeeenares ereeenne et ttereatenatirssteranaes (62)
Figure B.2: Browse interface to choose the IMage..eeeeeveeievruneniiieiriniieriiiiinereeiernenonnes (63)
Figure B.3: The resulf Interface..oevveineiieneviiiiiiiieiiiiiiiiiiiiiiiiiiiiicieieencnieenenaes (64)
Figure B.4: The result interface of the SYsteM.evveeieeiirriseraioieiiuiiinereiiiiiieninien. (65)
Figure B.5: Feedback interface of the systemu.eeveeveiiiiniiiiiiiiiinin, e eteeiesieeetessiotianans (66)
Figure B.6: Contact us interface of the systemu.cciveeiriiniiiiiiiiniiiininiinnn, eeenecan. 07



1 INTRODUCTION



The contents of
the thesis is for
internal user
only



9 REFERENCES

Ballard, M. Indexing Via Color Histograms.
Brin, S., & Page, L. (1998). The anatomy of a large-scale hypertextual Web search

engine. Computer networks and ISDN systems, 30(1-7), 107-117.

Carson, C., Thomas, M., Belongie, S., Hellerstein, J., & Malik, J. Blobworld: A system

for region-based image indexing and retrieval.

Davis, F.D. (1989). Perceived Usefulness, Perceived Ease of Use, and End User

Acceptance of Information Technology. MIS Quarterly, pp. 319-340.

Duda, R. O., Hart, P. E., & Stork, D. G. (2001). Pattern classification: Citeseer.

Durfee, W. (2008). Project Planning and Gantt Charts.

Fain, D., & Pedersen, J. (2006). Sponsored search: A brief history. BULLETIN-
AMERICAN SOCIETY FOR INFORMATION SCIENCE AND TECHNOLOGY, 32(2),

12.

Firat, A., Madnick, S., & Siegel, M. (2000). The cameleon web wrapper engine.

86



Glossbrenner, E. (2001). Search engines for the world wide web: Peachpit Pr.

Hafner, 1., Sawhney, H. S., Equitz, W., Flickner, M., & Niblack, W. (1995). Efficient
color histogram indexing for quadratic form distancefunctions. I[EEE Transactions on

Pattern Analysis and Machine Intelligence, 17(7), 729-736.

Jensen, I. R., & Lulla, K. (1987). Introductory digital image processing: a remote sensing

perspective. Geocarto International, 2(1), 65-65.

Kunttu, I, Lepisto, L., Rauhamaa, J., & Visa, A. (2003). Binary histogram in image

classification for retrieval purposes.

Liapis, S., & Tziritas, G. (2004). Color and texture image retrieval using chromaticity

histograms and wavelet frames. [EEE Transactions on multimedia, 6(5), 676-6806.

Niblack, C. W., Barber, R., Equitz, W., Flickner, M. D., Glasman, E. H., Petkovic, D., et
al. (1993). QBIC project. querying images by content, using color, texture, and

shape.

87



Park, D., Jeon, Y., Won, C., Park, S., & Yoo, S. (2000). 4 composite histogram for image

retrieval.

Pass, G., & Zabih, R. (1999). Comparing images using joint histograms. Multimedia

Systems, 7(3), 234-240.

Prasad, B., Gupta, S., & Biswas, K. (2001). Color and shape index for region-based

image retrieval. Lecture notes in computer science, 716-728.

Rational software. (1998). Rational Unified Process: Best Practices for Software

DevelopmentTeams.Retrieved(1 1July2009)fromhttp//www.ibm.com/developerworks/

rational/library/content/03July/1000/1251/1251 bestpractices TP026b.

Rui, Y., Huang, T. S., & Chang, S. F. (1999). Image Retrieval: Current Techniques,
Promising Directions, and Open Issues* 1. Journal of visual communication and

image representation, 10(1), 39-62.

Swain, M. I., & Ballard, D. H. (1991). Color indexing. International journal of computer

vision, 7(1), 11-32.

88



Smeulders, A. Worring, M. Santini, S. Gupta, A. & Jain, R. (2000). Content-based image
retrieval at the end of the early years. JEEE Transactions on pattern analysis and

machine intelligence, 22(12), 1349-1380.

Smith, J. R., & Chang, S. F. (1996). Tools and techniques for color image retrieval.

Storage & Retrieval for Image and Video Databases IV, 2670, 426—437.

Seidl, T., & Kriegel, H. P. (1997). Efficient user-adaptable similarity search in large

multimedia databases.

Zhang, H.J., Gong, Y., Low, C. Y., & Smoliar, S. W. (1995). Image retrieval based on

color features: An evaluation study.

39





