DAFTAR ISl

ABSTRAK Lt i
ABSTRACT et e e a e i
KATAPENGANTAR L.ttt ii
DAFTAR IST .ttt e as Y
DAFTAR GAMBAR ...t IX
DAFTAR TABEL ...t X
DAFTAR LAMPIRAN ....coiiii ettt Xi
DAFTAR SIMBOL ...ttt Xii
BAB 1 PENDAHULUAN. ... 1
1.1  Latar Belakang Masalah.............cccccceiiiiiiiie e 1
1.2 Identifikasi Masalah.............ccoooiiiiiiiiii 4
1.3 Maksud dan TUJUAN .....cooieeeiiie e 4
1.3.1 IMEKSU. ... 4
1.3.2  TUJUAN ottt e e e e et e et a e et a e e st e e annea e 4

1.4 Batasan Masalah ... 4
1.5 Metodologi Penelitian...........ccooeeiiiieiiiic e 5
1.5.1 Metode Pengumpulan Data...........cccccccuveeiiiieiiiec e 5
1.5.2  Tahapan Penelitian ..........cccccoivieiiiie e 5

1.6 REVIEW LItEIatur........ooiiiiiiiieiiiee e 6
1.7 Sistematika PenuliSan ...........ccccoiiiiiiiiiiiiieiee e 17
BAB 2 LANDASAN TEORI ...ooiiic e 17
2.1 STUAT LIEEIatUN.....eeiieee e 17
2.2 Landasan TeOM ........cciuieiiiiiee ittt 28



221 WaJAN..ceic s 28

2.2.2  Stres dan EKSPreSi......couiiiiiiiieiiieiee e 28
2.2.21  GEJAlA SIIES. ..o 29
2.2.3  TRIAPI ettt 30
2.24  COMPUEET VISION .ottt 30
2.2.5  1IMAQGE PrOCESSING ...vveeiiieiieiiiesiie ettt 31
2251  CHIARGB ......oiiiiiii e 31
2.25.2  Citra GraysCale.........cooveiiiiiiiiiee e 32
2.25.3  CHIIABINEI ..o 33
2.2.6  PrEPIOCESSING ...eouvviiuiieiiiieiee it e siee ettt ettt ettt e et 33
227 ERD 33
2.2.8  DFD .. 33
2.2.9  Jaringan SEMANTIK .........cccvreeiireiiiee e cee e 34
2.2.10  FIOWCRAIT .....oiiiieceeee e 34
2.2. 11 EKSEraKST FILUT .....ooieeiiciieeese e 34
2.2.12  CNN e 34
2.2.12.1  Feature Learning .......cceeecueeeiiieeiiieeessiieessiee e s sive e ervn e snne e snee e 35
2.2.12.2 Convolutional layer............cccovveiiiii i, 36
2.2.12.3  SHIUE 1ot 38
2.2.12.4  PaddiNg .....cooiviiiiieiiieiiee e 38
2.2.12.5  FUNQGST AKLIVASE ...vveeiiiee e 38
2.2.12.6  POOING LAYEN.......iiiiiiee ettt 38
2.2.12.7  Classification (MLP) ......cceeeiiiiiiie e 39
2.2.13  PYENON .. 39
2.2.14  BalSAMIQ ....cvvviei ettt 39

Vi



2.2.15 Microsoft Visual StUIo COUE .......oeeeeeeeeeeeee e, 40

2.2.16  OPENCV ... 40
2.2.07  KBIAS. .ttt 41
BAB 3 ANALISIS DAN PERANCANGAN.......ooiiiiiiiieeiieee e 42
3.1 Analisis Masalah...........ccociiiiiiii 42
3.2 ANALISIS SISTEIM ..ot 42
3.2.1  Gambaran Umum SISEEM .......ccviiiiiiiieiieiiiesee e 42
3.3 Analisis Data MasuKan ...........ccccueiiiiiiiiiieicee e 43
3.4 ANAlISIS MELOTR.......coiiieiiieiee e 43
I o I =111 Vo [T UP PP PRPPRPP 43
3.4.2  PrePOCESSING .....uveeitrreeitireeitieeesieeeatraessteeeassaeeasseeeesraeeesnseeesreeeanns 44
3.4.3  EKSraksi FIUN ...ccoviiiiiciceeee e 44
3.5  Analisis Kebutuhan Perangkat Keras ...........cccccovvveiiineeiiie e, 44
3.5.1  Analisis Perangkat Keras ...........ccccocvveiiiieiiiine e 45
3.5.2  Analisis Perangkat LUNaK .............cccovveiiiieiiiie e 45
3.5.3  Analisis Perangkat PiKir...........cccoviiviiiiii e 45
3.6 Analisis Kebutuhan Fungsional.............cccccoovieiiiic e, 46
3.6. 1 ERD oo 46
3.6.2  Diagram KONEKS.........cceiiiiieeiiie e 47
3.6.3  DIFD o 47
3.6.4  SPESITIKASI PrOSES ......cciuveeiiiiiecciie et 47
3.7 SHUKLUIN IMIBNU. ...t 48
3.8 Perancangan Antarmuka ............cceeoiueeeiiiieeiiiie e 49
3.8.1 Rancangan Antarmuka Halaman Utama...............cccceeveeiiiieneennnn, 49
3.8.2 Rancangan Antarmuka Halaman Hasil Tidak Stres ....................... 49

Vii



3.8.3  Rancangan Antarmuka Halaman Hasil Stres............cccccoevveiiinnnne. 50

3.9 Jaringan SEMANTIK..........ccouiiiiiiiieiii e 51
3.10 FIOWCNAIT ... 51
BAB 4 IMPLEMENTASI DAN PENGUJIAN APLIKASI ......cccoviiiiiiiieen 53
4.1 Implementasi SISTEM ......cooiiiiiiiii e 53
4.1.1  Implementasi Perangkat Keras...........ccccooveiiiiiiiiiienie e 53
4.1.2  Implementasi Perangkat Lunak ...........ccccoceniiiiiniiiniic e 53
4.1.3  Implementasi ANtarmMUKE ..........cccoovviiieeiiienie e 53

4.2 Pengujian MEtOE ......ccueiiiiiiieiie e 58
4.2.1  Rencana PENQUJIAN ........cccviiieiiieiieiiie e 58
4.2.2  SKenario PENQUJIAN .......ccvveiieie e eeiee s e siee e sin e e 59

4.3 Pengujian APIIKASI.......ccouuieiiiieeiiii e 59
4.3.1  Pengujian BIaCk BOX .......ccovuviiiiiiiiiiie i ssie e e see e 59
4.3.2  Pengujian Performansi..........ccccocoveiiiieeiiiie e siie e e 61
BAB 5 KESIMPULAN DAN SARAN ..ot 62
5.1 KeSIMPUIAN.....ceiiiiiiiec e 62
D2 SAFAN et 62
DAFTAR PUSTAKA ettt 63

viii



