TABLE OF CONTENTS

ABSTRACT ..ot v
ABSTRAK ... e v
APPROVAL ..ot vi
DECLARATION OF ORIGINALITY .cuveeiiiiiieiiiiecneeeeeeeeeeeeee vii
FOREWORD ...ttt X
TABLE OF CONTENTS ..ot Xi
LIST OF TABLES ... Xiii
LIST OF FIGURE ...ttt Xiii

CHAPTER 1 : INTRODUCTION

1.1 Background..........cocoovieiiiiiniiiiiieeeeeceee e 1
1.2 Problem Formulation..........c..ccccceieriiiiniiininninieneeeeeseeee e 5
1.3 Problem Limitation.........cccueveeiiiriineiiiinienieeiesieneeeeee e 5
1.4 Research ObJECHIVES .......covivuieiiriiriiiieeienieeteste et 5
1.5 Purpose of Research ..........cocoeviiiiniiiiiiiniiiiinceececene 6

CHAPTERII : LITERATURE REVIEW

2.1 Prior ReS€arch ........ccoceeviriiniiiiiiiiiicsiccicceeecceeee e 7
2.1.1 Classification of Calligraphy Writing Types Using
Convolutional Neural Network Method (CNN) ................ 7
2.1.2 Classification of Javanese Academic With CNN............... 8
2.1.3 A Lightweight Wildfire Image Classification
with a Deep Convolutional Neural Network...................... 9

2.1.4 Classification of handwritten on-line Arabic

characters GEOTZE ........coevveueruiiruinieirieiereeeestee et 10

2.1.5 CNN For Hiragana Character Identification...................... 11

2.2 Theory StUAY .c..cooueeiiiieiiiicrieeee e 15
2.2.1 Khat Naskhi and Riq’ah.........ccccceeeriiniiniiniiniiiciicienns 15

2.2.2 Neural NetWorks ......c.cccoceeviiriineriieniineeieeeceeicsecee 17

X1



223

224

225

2.2.6

227

Convolutional Neural Networks ..........cccoeeveeviiniieniennnne.
Lightweight CNN......coooiiiiiiiiiiieieeiee e
Depthwise Convolution............cceeeeeviienieeniienieeiiesie e
MaxX POOIING ....coouiiiiiiiiieiiee e

DIOPOULS ...ttt

CHAPTER I1I: RESEARCH METHODOLOGY

3.1
3.2
3.3
3.4

Time and Place 0of ReS€Arch .....cooovveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee,

Research Tools and MaterialS..........ooovvvvveiiieieiiiiiiiiiiiiiiiieeeeeeeeeenene

Research Design .......ccuievuiiiiiieniieiiieieeeeeeeeee e

Research Stages ........cccuieveiiiiieiiieiieeeeee e

3.4.1
3.4.2
3.4.3
3.44

Data Observation Phase ...........cccoeevieviieniiiiieniieiesieee
Pre-Processing Stage.........cocvveiierieeiiienieiieeie e
Background Normalization ...........ccccceevieeniieniieeniienieeinns

CIOPPING . ...eeiieeiieeiie ettt ettt e seae e ste e st e e b e snaeeaeesnee e

CHAPTER IV: RESULTS AND DISCUSSION

4.1

Research RESUILS.....ooooviiiiiiiiiiieeeeeeeeee

4.2 DISCUSSION . ottt eenenenes

CHAPTER V: CLOSING

5.1

CONCIUSTION - e e e e e eeeeeeeeeeens

5.2 SUGEESLIONS .c.uvieniieeiiieiieeiieeiie et eite et e siteebeestaeebeesneeebeesnseenneesenas

BIBLIOGRAPHY .......cociiiiiiiiiiiiiiciccceeece e

Xii



LIST OF TABLES

Table 3.1 Time of Research ACHIVILIES ..............cccccceveienciiaiianieaie, 27
Table 4. 1 Comparison of PArameters ...............ccccocceceeceenienencnenennns 35
Table 4. 2 Confusion MatriX .......cceeeieeiiienieeiiieiie et 37
Table 4. 3 Evaluation Model ....................ccccooviiiiiiiiiiiiiiiiiieeie, 38
LIST OF FIGURES
Gambar 2. 1 (a) Khat Rig’ah, (b) Khat Naskhi .........ccccccceeviviiiiiieinnnnns 16
Gambar 2. 2 Jaringan syaraf tituan (Neural Network) .......................... 18
Gambar 2.3 Arsitektur Convolutional Neural Networks..............c.c....... 19
Gambar 2. 4 Model Depthwise Convolution...........cccceecveeeeveeeeieeeennenns 22
Gambar 2. 5 MaxPOOIING .................ccccueeviiieciiieiiieieieeeeee e 24
Gambar 3. 1 Rancangan Penelitian................c.cccccocvvevceeenceeenireaennen. 29
Gambar 3. 2 (a) Data Asli, (b) Data Perngubahan Background............ 30
Gambar 3. 3 Rancangan Model Lightweight CNN ............c.ccccoceveeenennn. 32
Gambar 4. 1 Grafik Pelatihan ..................cccccccceuviieeciiieniieeeiieeeieeeen 36
Gambar 4. 2 Visualisasi Confusion Matrix...............ccccceeveeevienieeennnnn. 38
Gambar 4.3 Hasil Prediksi ...............cccccoocioiiiiiiiiiiiiiiiiiiieiee e, 39

Xiii



