Comparison of K-Nearest Neighbor, Naive Bayes and Support Vector Machine for Character
Recognition
in Mobile Application
CHRISTINA C L, MHD. Reza M.I. Pulungan, S.Si., M.Sc., Dr.Ing.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

TABLE OF CONTENTS

COVER ..ottt b bbb [
BACHELOR THESIS......ooiiiieece e i
APPROVAL PAGE ...ttt iii
STATEMENT ..ot bbbt 1\
MOTTO AND OFFERING PAGE .......cocoiiiiiiieieie st %
PREFACE ..ottt ettt e be e e et e testesteeneenaene e e e Vi
TABLE OF CONTENTS ...ttt e vii
LIST OF FIGURES ..ottt ettt X
LIST OF TABLES ... xii
ABSTRACT ..ttt sttt e e Xiii
CHAPTER I INTRODUCTION ..ottt 1
1.1 BACKGIOUNG ..ottt 1
1.2 ReSearch ProbIEm ..o s 2
1.3 RESEAICN SCOPE.....ecuiiitieiieiie ettt sttt sttt ettt e e sbeeneene e 2
1.4 ReSEArch ODJECLIVE ......ccueiiieiiiiieiiieeeie s 3
1.5 ReSEArch BenefitS........cooo i s 3
1.6 Research Methodology .........ccucoiiieiieiiccceeee e 3
CHAPTER Il LITERATURE REVIEW........cocov i 5
CHAPTER 11l THEORETICAL BASIS ...ttt 9
3.1 Optical Character RECOgNITION .........ccveiiiiiieieiic e 9
3.1.1 Example of Optical Character Recognition ...........c.ccccecverivenene. 10

3.1.2 ContoUr ANAIYSIS ....cveiviiiiiiiiieiee s 11

3.1.3 Maching Learning .........cccocveveiieiieie e 12

3.2 Open Computer Vision LIDFary ... 16

K TR I N 2T | £ o TSR 17
3.4 ASCHI CharaCters .......ccoiiiiieieiie e 17
3.5 CONFUSION MALIIX ..o ene e 18
CHAPTER IV ANALYSIS AND DESIGN .....ccccoiiiiiieceeeeeeese e 20
4.1 SYStem DESCIIPLION.....ccviiiii ettt 20
4.2 System Requirement ANAlYSIS........coviiiiiiiiiiiiese e 21

vii



Comparison of K-Nearest Neighbor, Naive Bayes and Support Vector Machine for Character
Recognition

in Mobile Application

CHRISTINA C L, MHD. Reza M.I. Pulungan, S.Si., M.Sc., Dr.Ing.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

4.2.1 Data CollECtiONS.......cveieeiieiesiesieee e e 21

4.2.2 SYSTEM INPUL ...t 21

4.2.3 SYSIEM OULPUL.....ooiiiieiiie it 21

4.2.4 Hardware and Software Specifications.............ccccceevreninennnnn. 22

4.3 TraiNiNg DataSet .........coviiiiieiicie e 22
4.4 Interface Design MOCKUD ......cceiveiieiiiie e 23
4.4.1 Main Page Design MOCKUP........ccoeiiiirininiiieeee s 23

4.4.2 Character Recognition Page Design MocKUp..........ccccvvevveennene. 24

4.5 SYStEM ATCNITECIUIE ...c.eeviecieee e 25
N (0111 1 - g PSSR 27
4.6.1 Main FIOWCHAIT.........cooiieiiee e e 27

4.6.2 Feature Extraction Flowchart...........c.ccoovvniiiniinenicce, 29

4.6.3 Segmentation FIOWChart ............cccooeiiiininiiiccc e 29

4.6.4 Rectangles Combination Flowchart............cccccovivvviviniiieniennnnne 31

4.6.5 Sorting for Multiple Rows Result Flowchart............................. 33

4.6.6 Recognition FIOWChart............ccoiiiiiiiiiee 34

4.6.7 Recognition using K-Nearest Neighbor Flowchart ................... 34

4.6.8 Recognition using Naive Bayes Flowchart...............c.cccceueneee. 36

4.6.9 Recognition using Support Vector Machine Flowchart ............ 37

4.6.10 Training Data Creation Flowchart............cccccooeviiiiininnnne. 38

A 1) 1T USSR 39
CHAPTER V IMPLEMENTATION .....coooiiiiiiie et 41
5.1 USEI INTEITACE ..ottt 41
5.1.1 Main Page SCrEEN .......cccveiuieiiiiieiie ettt 41

5.1.2 Character RecOgnition SCIeeN ..........covvrirerieriieienenie e 41

5.2 TraiNINgG DAta.......c.coviiiiiieiee e 42
5.3 Implementation COAE ........ccovevuiiieiieiece e 44
5.3.1 Camera Implementation............ccooerereiininieiee e 44

5.3.2 Preprocessing Implementation.............ccocvvenenenenc e 44

5.3.3 Feature extraction Implementation ...........ccccccceeveevieiiieiiecinnens 45

5.3.4 Segmentation Implementation .............ccocvveiiienenene s 45

5.3.5 Training Data Implementation.............ccocovviiiiiinenc i 51

5.3.6 Recognition Implementation............cccccceevveevie i cnie e 53

5.3.7 Memory Usage Implementation .............ccocevereienencnenennnnnns 55

viii



Recognition
in Mobile Application
CHRISTINA C L, MHD. Reza M.I. Pulungan, S.Si., M.Sc., Dr.Ing.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

5.3.8 Time Consumed Implementation.............cccceoerenenenenenencnnnns

5.4 TESHING STAGE .vevveiveeieeie ettt sre e ene e
5.4.1 TeStING DAl@.......ccccveieiieii e

5.4.2 Testing CONAITIONS .......ccveieiiiiirierieie e

5.4.3 Application TeStiNG.......ccccveviiieiiee e
CHAPTER VI RESULT AND DISCUSSION ......ccccoiiiiiriireinenieeseseeeesieea
6.1 Application Testing RESUIt ..o
6.2 ReCOGNITION RESUIL ......ooiiieiiece e
6.3 MEMOIY USAQE ...eeiiiiiiiiiie ettt sttt snb e bneeen
6.4 TIME CONSUMED ....cvveriiiiieiiieie ettt nas
6.5 Performance COmMPAIISON .........c.cooiiiriiieieie e
6.5.1 Recognition ReSUIL...........cccoveiieiiiic e

6.5.2 MEMOIY USAQE....c.evieiiieeiieieriiesie et

6.5.3 TIME CONSUMEM......ceiiieriieieiieiieie e

6.6 Different Orientation Image TeStiNG ........ccceveeeieere i
6.7 Different Direction Image TeStiNG ......cccccerereririiinesieee e
6.8 Different Segmentation TESHING .........ccvvverieiireieiereeeee e
6.9 Similar Contour Characters TeStiNG .......cccevveeeieeie e
6.10 Different llluminations Image TeStiNg ........ccccovereriririeieee e
CHAPTER VII CONCLUSION ..ottt
7.1 CONCIUSIONS ..ottt ettt
7.2 SUQGESTIONS. ...ttt bbbttt bbb
BIBLIOGRAPHY ..ottt ettt

Comparison of K-Nearest Neighbor, Naive Bayes and Support Vector Machine for Character



