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Abstract

A lot of work has been done on object and shape detection/recognition, image retrieval
and geometric blur based object recognition. Logo recognition can be termed as a sub
field with in the object recognition realm. Recognition of brand logos & trademarks has
started to become a need in the fast evolving world of computing. Providing user helpful
information such as a map, marketing deals, closest stores etc. Web based portals and e-
Businesses can also benefit from the logo recognition in a variety of ways such as brand

infringement detection, content based search etc.

There are hundreds of thousands of brand logos out there in the market, which makes
the task of recognizing & differentiating a logo from the various other logos very
challenging. Couple this to the fact that every logo image may be of a different
orientation, texture & style and you get a computational intensive problem to solve at
hand. The problem with the existing learning based methods is that they extract the

complete image for training & detection which negatively impacts the performance

This thesis suggests a structured approach to recognition of a logo and subsequent
processing on the metadata associated with the logo to present useful & actionable
information to a consumer. Here we have proposed and tested some changes in the SURF
algorithm. Preprocessing the image, extracting the image feature set and storing them in
the data base have greatly improved the performance and image detection and
recognition. The Enhanced SURF detector is fast and relatively accurate image detector
showing good accuracy for most brand logos. The accuracy of the detector has been
boosted by incorporating image normalization technique that although increase the

processing time by a small factor but improve the accuracy by a good margin.



TABLE OF CONTENTS

CHAPTER 1: INTRODUCTION ..cocoriiirrsrsnssnsisseessssssensssssssnsssesssssssssssssssssssssssasssns nsssssasosssseassssssssasssessssens 4
1.1 INTRODUGCTION. ..ottt eeee et e e e e eeteea e e e easeassnssseseasesareesseesseeeaseensessseaseeeesseeseeesnsenseessessasarnseessesseen 4
1P EROBEEM:S TATEMENT zusc.,5: 0w tevsn erovmnarinss o dorsses penans rune s son i o o m b mos e it o0 o o 5
1P PROIECT DESCRIPTION . i Bt it vicis drand resiinnsi vhdions SHA SRS AR AU B O An A A sk S mo S el s 6
1 .4 OVERVIEW OF THE THESIS ......coiutiiteiiintietiesertestenscrtenseesssrtensesssanssnssssssnsssssssssnssstessssnsssssssssnssstonsssassssone 6

2 CHAPTER 2: OVERVIEW OF LOGO DETECTION ..ccovcvumnmmmssnisassnisssnsssssusssssasssessasssassssss sssassssssanss 8
2 L INTRODUCTION sttt i e e s e e S e S s s o 8
2 .2 TYPES OF LOGO AND THEIR CONSTRUCTION .....ooviieiiareeeeeseinreereesnseeeesessnseesesasssssesssasessssssssessesessssseess 8

2. 2.1 WOrd Mark LOZOS i civivvisvicoussoeimssssssseisissvass s s siivass s s svnsiosestsssosissess 55 vsi sevsasres 13 oanad svbedsnss 8
2= 2 2 GrADNIC L OBO8 i vt s s R et o o T T P e e 9
2o VDI TI00 08 550, 5 i ivh v in han s das b s (A e i b s s bt a4 e e e LA a5 e st 10
2 .3 LOGO DETECTION ...occeiieiiurietireiinriesisesaneessessenneesssssssnssnssnsessessssnssessssnsnnesesssasnnsessassrnnssssssssenssnssnssssassns 10

3 CHAPTER 3:; LITERATURE REVIEW .....iiiiiiiniisiniisssiissasossissssassasistssosssiassosisssssinssnssssssssasssssssois 12
S35l INTRODUCTION St seeensiibe amis v st ol Simo B B i e iiecne s sen s i e s i 12
3.2 TECHNIQUES & RESEARCHES FOR LOGO RECOGNITION ......coiuviieiiireciieeeeeteeeeieeeseaeeeeeesaeeeseeiessine e 12

3.2.1 Speeded-Up Robust Features (SURF) ........ccccccccviiiiniiiiininnieieeecie st sses e s 13
3:2:2:5¢cale Invariant Featiire Transform (SIETD) ...ttt 17
3.2.3 Fourier Transform and Information ENTFOPY .............cccccviiiiiiniiioniiiiiie e 18
3.2.4 Multiview Scalable Vocabulary Trees ..............ccc.coccciviiiiiiieiiis e 19

4 CHAPTER 4: COMPARATIVE ANALYSIS FOR SIFT AND SURF......cinircreecreensnerssesesnessens 21
45 LINTRODUCTION = consemn i tiiiinn e it it s i sl i il sl n s 21
4.2 OVERVIEW OF THE TWO METHODS ......eiuiiiiiiitis ittt ettt est e e et eabaasreeeves 21
4 .3 EXPERIMENTS & RESULTS......0iotiitiitite ettt et es et ene st sae st es e nre et e e e e et e s e enseasen e ensensenses s 23

43 B ICICNCY O QIS0 N TR m kv s anisses (v FE S oo e S ST Sy SR AR s e eR T T G s 24
3 e e Sz e VRSl B I T ) i T B R e T e e e e S S B e 25
R SR 0 etol T T W frr e e O Rt o AT NS L e o 28
4.3.4 Rotation Handling ... cuiiaiidiiiiibiniasiins bivi siess st desibassiseas vt bosatssanasastins asvssoberabavasias 29
43 B ARG i s e e B e T L RS o s e R AT 30
4.3.6 Hllumination Handling..................ccooiiiiiiiiiiii ettt 32
4.3.7 SURF vs. SIFT Conclusion based on the Experimental Resulls .................cccc.occoevviviaivininainnnn 33

5 CHAPTER 5: IMAGE NORMALIZATION TECHNIQUES.......ccccesveeremnnsureressassnneressassasesessasnasasraes 35
5L INTRODUCTION i n i i T T T L e R T 35
5.2 NORMALIZATION TECHNIQUES ...coovieiiiuiiiiieteaitieeireeeirnreestesesseesssnseessassensesessnssssnsessssessmssesssnsessseesssnes 35

9.2 Color DUanIZatIoN: s i et bt i e S f i e s LA s SN iAok s ey e s b 7o 35
D G AUSS LN B .o fo ot sy e a s e S e S s e e T s 8 e et 36
R O T B a1 o T e O O PR e S T 36
5.3 EXPERIMENTS PERFORMED ON THE NORMALIZATION TECHNIQUES & RESULTS....ccoocvviiiiniieeiiiiinnnns 37
D31 COIOF UATIIZQIONS 2, i srsies s s ook BT T T P R e s e P s TS A e T T e e 38
-3 Gaussion Blir e v o st s s e s e e S B e e 40
5.3.3 Canny EdGe DEteCtion ...........ccccucoiiiiiiiiii it ettt sttt 41

5.3.4 Preferred Image Normalization Technique .....................ccccoecvevenicinniininnnnnenin s 43



6 : FRAMEWORK FOR ENHANCED SURF PROCESSING ....ococvvnirrernrnsresnsnesesnsassessesessssesesssnsenss 44

R B R D L G T IO N it s e R S e v s e T A e e T L T e S L O TG B G, 44
6.2 HIGH LEVEL FRAMEWORK .......ocooeiiiiiiriieiiistineieessereeeereseeseesessseessesrnsessssessnsessssessnsenessessnsnnssessseessmssnses 44
6.3 OPTIMAL THRESHOLDS .....ovvieiieeeeeeeeenreereeeeraseasssesnseesessssnseessesssnssesssnssesesssenssnessnsrssessssssrnsesssssnnsssonans 46
AR ATNING & RECOGNTITION PROGCESSES .1t iciiiiiasiiaisicsesitorunestissssnasiiosstssnsses s bessvnssvannaniontonsnniniatisns 49
ERSIRECOGNITION FOR STILL IMAGES iiiviiivivivistaiianitssmsisivissiis i sl sn i sisasssnassnsassnianavnssdussinn 52
6 .6 RECOGNITION FOR VIDEQ STREAMS ... uvtttiieiiitteetiisreeeeiisrssesisssassessinsssseseinsesssassssseesasiissseesinisesanans 54
ERICONCLUSION AND FUTURE WORK ..ciisisiuississississssnsinssoasssosssiorssisonssisssoorssossoinssssssssssrssivassssnrspshs 56
INIETN T RODUICEION v sssnuraioss (00 s s deuuhoaes 100 BN s s s e e s e oo 0SB s e e T e S e s 56

7 .2 CONCLUSION.............
7 .3 FUTURE WORK

REFERENCES ...iiiiiiiitimtnsstssmnsnanisssmmesssisssmmessssssessessssssssssssissssssssssssssssssssssssssssssssssssssssssssssssssessnsssssass e 58



	scan0001
	scan0002
	scan0003
	scan0004

