DAFTAR 1Sl

DY I G ) USRS Vi
ABSTRAK e a e ares i
ABSTRACT ...ttt ettt sttt e sttt e et et s ne et neens ii
KATA PENGANTAR ..ottt st nnes i
DAFTAR GAMBAR ...ttt e e nnae e e e anee e Xi
DAFTAR TABEL ...ttt e e Xiv
DAFTAR SIMBOL.....ocoiiiiiiieee ettt XXii
DAFTAR LAMPIRAN ... .ottt sttt an s XXVi
BAB L1PENDAHULUAN ... ..ottt e e a e nrreee e e 1
1.1 Latar Belakang ........ccooieiiieieieiei s 1
1.2 RUMUSAN MaSAIAN ..o s 2
1.3 MaKSud dan TUJUAN.......cceeiieiicie ittt sre e 2
1.4 Batasan Masalah...........c.oooiiiiii i 3
1.5 Metode PENelitIaNn...........ccuviieieee et 3
1.5.1  ANALISIS MEOUE. ..ot 4
1.5.2 Perancangan dan Pembangunan Perangkat Lunak..............ccccoooeiviiiiiieinenns 6
1.6 Sistematika PENUIISAN .......ccceeiiiieiieiece e 7
BAB 2 LANDASAN TEORI ...t 9
2.1 Pengolanan Citra........ccoiveiieiieiie e 9
2.2 EKSPresi Wajah........ccooeeiiie et 9
2.3 GrAYSCAIL......eeiieeeee s 10
2.4 IMage SMOOTNING ..ccueviiiiiiiiiieiee e bbb 11
2.5 SegMENTAST CIIa ..cvviiieeiee et 13
2.5.1 Haar LIKE FRATUIE.....c.coieiiiieeee et 13
2.5.2 INtEGral IMAGE .....ooviiiiiiiiieeee s 14
2.5.3 Adaptive Boosting (AdaBOO0SL) .........ccuriiiriiiereniese s 15

Vi



2.5,  CASCAUR ClaST IO ..ttt enennennennnnes 17

2.5.5 THresholading........coooiiiiiiiiee s 17
2.5.6 RESIZE IMAQE ..ocvveivieiice ettt re et et e e e reenee e 18
2.6 Convolutional Neural NEtWOIK ..........ccoiiiiiiiiiiniscseiee s 19
2.6.1  CoNVOIULIONAI LAYET .......eiiiiiiiiiieiicsie s 19
2.6.2  RELU LAYET ...ttt 23
2.6.3  POOIING LAYET ..ottt sttt et raene e 23
2.6.4 FUlly CONNECLEA LAY ......eeveeeieiieeie ettt 24
2.6.5 Cross-Entropy L0OSS FUNCLION.........ccciiiiiiiiieieiesie s 25
2.6.6  BaCKpropagation.............ccoueiiiiiiiisesiisese s 26
2.6.7 StocastiC Gradient DESCENL........ccviiiiiiriiieieie et 27
2.7 Unified Modelling Language (UML) 2.0 .......coeiiiieiicie e 28
2.7.1 USE CaSe DIAGIAM .....ocuiiiiiiieiieieie ettt 29
2.7.2 ' USE CASE SCENANO ..cuveveeereieeiiesteesiesseesteeseeeseesteeteaseesseesseaseesseesesneesseensesseenns 30
2.7.3  ACHVILY DIAQIAM ....ccviiic ettt reenre e 31
2.7.4  Class DIAQIAM .....ccveiuiiieiieie ettt et beesbe e e e e sneenee s 31
2.7.5 SEQUENCE DIAGIAM .....iiiiiiiiiiiiiieie ettt sttt 32
2.8 PYNON... oo s 33
2.9 PY Ot . s ettt reenes 33
2.10  OPENCYV oottt re e 33
211 NUMIPY ..ottt b bbb r e 34
2.12 NUMPYCNN ..ot 34
213 NPY AN NPZ ..ottt 34
N YO o -V o SRRSO 35
2.15 Metode Pengujian Confusion MatriX .........cccccererenenineninieieiese s 35
BAB 3 ANALISIS PERANCANGAN ...t 37
3.1 ANAlISIS MASAIAN ... 37
311 ANALISIS DAL ...t 37
3.1.2  ANGLISIS SISTEIM .. .eiiieiiciie et e e e steenaesraenneeneeas 38

vii



3.2

3.21
3.2.2
3.2.3
3.3

3.3.1
3.3.2
3.3.3
3.34
3.35
3.3.6
3.3.7
3.3.8
3.3.9
3.4

34.1
34.2
3.4.3
34.4
345
3.4.6
3.5

351
3.5.2
3.5.3
354
355
3.6

3.6.1

ANAlISIS ProsSes TraiNiNg ......coeoveiierieriiiiieeseiese e 40

GrAYSCAIR ...t e et 40
IMage SMOOLNING ...ocvviieiecce e 41
SegmeNntasi Viola JONES.........ccoueiviieiie e 43
ANalisis Proses KIaSifiKasi.........cooviieiiriiiiieiiee e 56
Convolutional Neural NEtWOIK ..........ccooieiiiiiniie e 56
Convolutional Layer KedUa ..........cccccveiveiiiieiiesie e 71
Convolutional Layer Ketiga ........cccccviieiveieiieieesie e 80
Convolutional Layer KEEmMPAL .........cccueviieiiieieseriese e 88
Convolutional Layer KelMa........coooviiiiiiiieeseeeseeeee e 99
FUIlY CONNECTEA LAYET .....c.veeeeeiveeie e 109
Cross-entropy L0SS FUNCHION ........ccviiiiiciicc e 112
BaCKPropagation............ccueieieiiiiiiiisesee e 113
Update BODOt dan Bias .........ccocoieiiriiiiiiicee e 115
ANALISIS ProSeS TESHING ...vveveiieiiieiiecie et 118
GraYSCAIE ...ttt e 119
SMOOTNING ... 120
SEIMENTAST CITIA .ot 120
TrESNOIAING.....vieeece e 121
RESIZE ..ttt bttt bbb areas 122
KIASITIKAST CNIN ... 123
Perancangan SISTEM ........ccuciiiiieie e 125
Analisis Kebutuhan Non-Fungsional ... 125
ANALISIS USEE ..t 125
ACHIVITY DIAGIAM ...oviiiiiieieee e 132
ClasS DIAGIAIM .....coueiuiiiiieie ettt bbb 136
SEQUENCE DIAGIraM .. .oviiiiiiiic ettt 137
Perancangan ANtarmMUKA ...........ccoooveeiieiiieiie e 140
Perancangan PESAN ..........cuoiiiiiiaiiiii e 141



3.7 Jaringan SEMANTIK .....c.oiveiiiiiiie e 143

BAB 4 IMPLEMENTASI DAN PENGUJIAN ......ooiiiiiiiie e 145
4.1 IMPIEMENtas] SISTEM .....cveiieiic e 145
4.1.1 Implementasi Perangkat Keras..........ccccevvivieiiereiiieseeie e 145
4.1.2 Implementasi Perangkat LUNaK ...........cccooeiiiininiiiiiseccece e 145
4.1.3 Implementasi ANTArMUKA ...........ccooiiiiiiiiieic e 146
4.1.4  Implementasi LIDrary ... 148
4.2 Pengujian SIStEIM .......c.cciviiiiiie et 150
4.2.1 Recana Pengujian SISTEM .........coiiirierieiieieiesie st 150
4.2.2 Pengujian BIACK BOX.........cceiiiiriiiiiiiieienie sttt 151
4.2.3  Pengujian WhIte BOX .......cccviiiiiiiiiiie s 152
4.3 Pengujian AKUIASE ......ccveiuiiiieiieie sttt 162
4.3.1 Pengujian Akurasi Dengan Segmentasi ..........cccoevrerereriieiienenene s 163
4.3.2 Pengujian Akurasi Tanpa SEGMENTAS .......ccerireriririresieee e 164
4.3.3 Pengujian Akurasi Dengan Arsitektur Lain Dan Segmentasi ....................... 166
4.3.4 Pengujian Akurasi Dengan Arsitektur Lain Tanpa Segmentasi.................... 170
4.4 Pembahasan Hasil PENQUJIAN .......ccviiiiiiiiiiesicricsese e 173
BAB 5 KESIMPULAN DAN SARAN ....oooiiie et 175
5.1 KESIMPUIAN ..o 175
5.2 SATAN. . et n e 175
DAFTAR PUSTAKA .ottt e et e e snae e nnae e e nne s 177



