DAFTAR ISl

COVER ..ttt h et e b e et b e e e e R e e nn e I
HALAMAN PENGESAHAN PEMBIMBING ..o I
HALAMAN PENGESAHAN PENGUUJL.......cooiie e i
PERNYATAAN BEBAS PLAGIASI ... i
SURAT PENYATAAN KARYA ASLI TUGAS AKHIR ..o v
ABSTRAK et ne e %
ABSTRACT ettt n e re e nn e ree s Vi
KATA PENGANTAR ...ttt bttt vii
DAFTAR IST .ottt bbbt et et e nbe e be et e e e nbe e neeeenee viii
DAFTAR GAMBAR. ...t bbbt beenneas Xi
DAFTAR TABEL ..ottt ettt e e Xii
DAFTAR PERSAMAAN ...ttt bbbttt nbee e xiii
DAFTAR SOURCE CODE ...ttt e Xiv
BAB | PENDAHULUAN ...ttt nnee s 1
1.1 Latar BlaKang .......cccocviiiiiiicie ettt 1
1.2 RUMUSAN MaASAIAN ... 3
1.3 Batasan MaSalah ..o e 3
LA TUJUAN PENEIITIAN ..ottt re e 4
1.6 Metodologi Penelitian dan Metode Pengembangan Sistem ...........ccccocevveevrciiesieenenn, 4
1.6.1 Metodologi PENEHILIAN ........ccceciiiieiece e 4
1.6.2 Metode Pengembangan SISTEIM .........cccoueiiiiriieneniseseeee e 5

1.7 Sistematika PENUIISAN ......c.ooiiiiiiiiieceseee et 6
BAB Il TINJAUAN LITERATUR ..ot 8
2.1 BUFUNQ .ottt bttt bbbttt n e nne s 8
2.2. VAIIELAS BUIUNG ..ottt ettt 8
2.3 CIra DIGITAL ... 11



2.4, Pengolanan Cira.........coiieiiiie ettt ee e 12

2.5. DEEP LBAIMING. ....ceitiitiitiiiiete ettt bbbttt 14
2.6. Artificial Neural NETWOIK .........ccoiiiiiiiiiiieee e 15
2.6.1 RELU FUNCHION ..ottt 15
2.6.2 SOFtMAX FUNCEION ... 16
2.6.3 0SS FUNCLION .....uiitiieiisiet ettt 17
2.7. Convolutional Neural NEtWOIK...........ccceiiiiiiiiiiiee e 17
2.7.1 ConVOIULIONAL LAYET........ccveieiieciece ettt 18
2.7.2 MAX POOLING ..ottt ettt e sneenae e 19
2.7 3 FIALEN ... 20
2.7.4 FUlly CoNNECEd LAYET .......ccviieeecieee ettt 20
2.8. Transfer Learning VGGLB .........ccccviiiiiiiiee ettt 21
2.8.1 FTEEZING LAY ... ittt bbbttt bbb 22
2.8.2 FINE TUNING ...ttt bbbttt bbb 22
2.8.3 Transfer Learning as @ ClasSIfIer ... 23
2.9, HYPEIPAIAMELET ...ttt n e ne e 23
2.10. CONTUSION IMAEFIX ...ttt bbbt 23
2.11 Penelitian SEDEIUMNYA........ocoiiiiiieie e s 24
BAB Il METODOLOGI PENELITIAN DAN PENGEMBANGAN SISTEM................. 35
3.1 Metodologi PENEIItIAN...........cii e 35
3.1.1 PengumMpPUIAN DAta ..........coveiiiiiiiiiecie st 35
3.1.2 Data PrePrOCESSING ....ccvveiieeiiieeiee it eiteesre st eete et e st e et e e e be e e nsaesraeasbeesreeennee e 36
3.1.3 Implementasi ArsiteKtur VGGLE .........coovveiiiiiiieiiiiie e 41
3.1.4 Proses Train ArsiteKtur VGGLO.........ccccveveieiiiiiiiiiieeece e 42
3.1.5 Membuat Rencana Kombinasi Pengujian pada Model VGG16.............c.c.c........ 47

3.1.6 Rencana Pengujian dan Indikator keberhasilan penelitian pada Model VGG16 48

3.2 Metodologi Pengembangan SISTEM .........ccoeiiiiiiiiniiieieeeee e 48



3.2.1 Analisis KEDULUNGN ... 49

3.2.2 PeranCangan SYSIEM .........ciuiuireeiieiesii ettt 50
3.2.3 IMPIEMENTAST ...t bbb 52
3.2.4 PENQUJIAN STISTEIM .....eviiiiiiieieieieeste sttt bbb 52
BAB IV HASIL DAN PEMBAHASAN ... s 94
AL HAST .o 54
4.1.1 Pengumpulan Data .........c.ccoveiueiieiiee e 54
4.1.2 Data PreproCeSSING ....cc.eiieireereiiesie e stie st esteseeste et este e tesaesreetesnaesreeneeannesnes 54
4.1.3 Implementasi ArSiteKtUr VGGLE ........cceveeiiiieiieic et 56
4.1.4 Analisis Hasil Pengujian Model VGGL6 ..........ccceveiieiieieiiie e 70
4.1.5 IMPIeMENTAST SISTEM ....ccveiiiieieiiese e sre s 71
4.1.6 PeNQUJIAN SISTEIM ......ociiiiiiiiicie ettt e e e aesnnenre s 77

4.2 PEMDANGSAN ...t 78
BAB V PENUTUP ...ttt 79
5.1 KESIMPUIAN ettt 79
5.2 SAIAN .ot 79
DAFTAR PUSTAKA ettt ettt sttt et sbe e e et e e nte e nneeennes 80



DAFTAR GAMBAR

Gambar 2.1 CITA RGB ..o et ae e 12
Gambar 2.2 Removal Background...........cccooiiieiiiiiiesieesie e 13
Gambar 2.3 DEEP LEAIMING ....c.vevereiiitiiii ittt se bbb 15
Gambar 2.4 ACtIVAtION RELU........cooiiiieiiee e 16
Gambar 2.5 SOftMaX FUNCLION ........coiiiiiiiee e e 16
Gambar 2.6 ArSITEKIUN CNIN......couiiiiiii e 18
Gambar 2.7 llustrasi Operasi Konvolusi citra Greyscale..........ccoovevvvveneiieiieseee e, 19
Gambar 2.8 llustrasi Operasi Konvolusi Citra RGB..........cccccceiveiiiieiiece e 19
Gambar 2.9 llustrasi Operasi Max POOIING .........ccoviieiieieiie e 20
Gambar 2.10 Hustrasi Operasi FIattening ..........cccooviieiiieiiie e 20
Gambar 2.11 lHustrasi Operasi Fully Connected Layer ...........ccooveieiieneiie s, 21
Gambar 2.12 ArSITEKIUN VGG LO .....ocveiviiiiiiiiiieieiee et 22
Gambar 3.1 Tahapan Penelitian............c.ccoeiiiieiieie e 35
GaAMDAN 3.2 DALASEL .....viveivieiieiieie ettt bttt 36
Gambar 3.3 Data PreproCeSSING......cc.eiveiieieiieieerieeeesteeseseesteesre e sreesaeaeesreesreeneesreenseens 36
Gambar 3.4 SPITING DALA.........cceiiiiiiiiie e 37
Gambar 3.5 Penghapusan Latar Belakang...........cccoeoiiiiiiiiiiincecc e, 38
Gambar 3.6 Representasi Citra DIgital...........cccooeiiiiiiiiiiie e, 39
Gambar 3.7 ArsiteKtur dari VGGLB........cccveiiiieiierie et 41
Gambar 3.8 Proses Training VGGLB.........ccuiuiieieiiiieiesie s 42
Gambar 3.9 Contoh Proses KONVOIUSI .........ccuiiiiiieiiieie s 43
Gambar 3.10 Contoh proses Activation RELU..........ccccoiiiiiiiiiinicee e, 44
Gambar 3.11 Contoh proses Maxpooling.........ccccereiirireniniiiseee e 45
Gambar 3.12 Contoh Proses SOMIMAX .......cceiieiiiiieie e 46
Gambar 3.13 ArSITEKIUI SISTEM ......iiiiiiieieee e 51
Gambar 3.14 FIOWChArt SISTEM.........coiiiiiiiiieieere e 51
Gambar 3.15 Rancangan Antarmuka ApliKaSi ...........ccccoveviiieieciicc e, 52
Gambar 4.1 Kaggle Datasel...........c.coiiiiiieieiie ettt 54
Gambar 4.2 Hasil Penghapusan Background .............c.ccceeveiieiieiicciecce e, 55
Gambar 4.3 HaSil RESIZE .......coieieieiese ettt 56
Gambar 4.4 HaSil NOIMAKIZE ........ccvoiiiiiiieieeee e 56
Gambar 4.5 Hasil Train Fine Tuning 5 EPOCH ......ccooviiieiii e, 60
Gambar 4.6 Hasil Train Fine Tuning 10 EPOCH ........cccoveiiiiieiieccccceee e, 61
Gambar 4.7 Hasil Train Fine Tuning 15 EPOCH ........cccoveiiiiiiiccecc e 62
Gambar 4.8 Hasil Train Freezing Layer 5 EPOCH.........ccocviiiiiiiiiieeee, 63
Gambar 4.9 Hasil Train Freezing Layer 10 EPOCN..........ccociiiiiiiiiiieienesc e, 64
Gambar 4.10 Hasil Train Freezing Layer 15 EPOCH.......c.ccocviiiiiiiiiiee, 65
Gambar 4.11 Hasil Train Non Pre-Trained 5 EPOCh ........cccooiiiiiiiiii e, 66
Gambar 4.12 Hasil Train Non Pre-Trained 10 EPOCH .........ccoovviiiiiiiiiiiee, 67
Gambar 4.13 Hasil Train Non Pre-Trained 15 EPOCH .........cooviiiiiiiiiiii e, 68
Gambar 4.14 Confusion Matrix Fine Tuning 5 EPOCh ...........cooviiiiieniieeeee, 71
Gambar 4.15 Halaman Awal Untuk Input Data Citra ..........c.cooeeveieieneneneneseseseeeee, 76
Gambar 4.16 Hasil Proses Klasifikasi Elang Ikan Kepala AbU ..., 76

Xi



DAFTAR TABEL

Tabel 2.1 Ciri Ciri Varietas BUIUNG ..........cov i 9
Tabel 2.2 Ciri ciri varietas Burung (Ianjutan 1) .........cccooeviiiiiiieii e 10
Tabel 2.3 Ciri ciri varietas Burung (Ianjutan 2) ..........ccccceviiiiiiienie e 11
Tabel 2.4 CONTUSION MALFIX.....cviiiiiiiiiesie ettt 23
Tabel 2.5 State Of THE AlT.....ci it 28
Tabel 2.6 State of The Art (Ianjutan 1) .......cccoeiiiieii e 29
Tabel 2.7 State of The Art (Ianjutan 2) ........cocooeiiiieie e 30
Tabel 2.8 State of The Art (Ianjutan 3) ........ooeiiiiiiie e 31
Tabel 2.9 State of The Art (Ianjutan 4) ........cooooiiii e 32
Tabel 3.1 Pembagian SpHtting data...........cccoviiiriiieiiie e 37
Tabel 3.2 PreproCesSiNg CItra........ccueieiiiriiiiiiieieieie ettt 39
Tabel 3.3 PrOSES RESCAIE .......cveiiieiiieie ettt nnees 40
Tabel 3.4 ProSeS Z-SCOIE REM.......ccviiiiieiieie sttt nneas 40
Tabel 3.5 PrOSES Z-SCOIE GIEEN.....eciiiieiieiie ettt sttt ee e ste e e e e eneeaneenneas 40
Tabel 3.6 ProSes Z-SCOIE BIUE ......c.eeviiieiieiecie sttt 41
Tabel 3.7 ProSeS FIAtIEN .......cceeiiecic et nnees 45
Tabel 3.8 ProSES SOfIMAX.......ciiiieiieieeie et re e sneennees 46
Tabel 3.9 KOmbBinNasi PENQUJIAN .......ccveiieiieiecie et 47
Tabel 3.11 Spesifikasi Perangkat KEeras ...........ccccvveviiiieiieii e 49
Tabel 3.12 Spesifikasi Perangkat LUnak ............ccccooviieiiiiiiiiiecce e 50
Tabel 3.13 Spesifikasi PENQGQUNA..........ccoiiiieic e 50
Tabel 3.14 Rencana Pengujian SISTEIM .........ccccviiiiiiiiie i 53
Tabel 4.1 Hasil Akurasi Data Test Kombinasi Parameter...........ccccooeveveneveienineenieninnnn. 69
Tabel 4.2 PengUIian SISTEM .......cuciiiieiie et sae s 77

xii



DAFTAR PERSAMAAN

Persamaan 2.1 Persamaan RESCAIE ..........c.coviiiiieii it 14
Persamaan 2.2 Persamaan Z-SCOTE........ccuuuiiuuieiiurieiiiieeiieessieessiseessiseessssesssssessssseessseesssseeens 14
Persamaan 2.3 Perhitungan REeLU ...........ccoviiiiiiii i 16
Persamaan 2.4 Perhitungan SOfIMAaX ..........cccceiieeiiiiiiiec e 16
Persamaan 2.5 Perhitungan AKUIESI ..........ccviieiieerieiieiiese e se e sre e see e sve e e enneanes 24

Xiii



Source Code 4.
Source Code 4.
Source Code 4.
Source Code 4.
Source Code 4.
Source Code 4.
Source Code 4.
Source Code 4.
Source Code 4.
Source Code 4.
Source Code 4.

DAFTAR SOURCE CODE

1 Data PreproCeSSING......cveiveieiiesiieiieeeesteestesseesteesae st e ste e sreesreenesreenneens 55
2 Inisiasi Model Transfer Learning VGG16.........cccccovvevvevieiieiieneeieennn 57
3 Penentuan Parameter PENQUJIAN...........cccveveeiieieerie e 57
4 Inisiasi Function Train dan Validation ............cccccveviviiinninnnnin e 58
5 Proses Train Model VGGL6........ccoovieeiiiiieiienieenese e 59
6 Evaluasi Model VGGLB.......ccocvviiiieiieiiee e 70
7 Menyimpan Model VGGL6 ........cccocviiiiiiiiiiieeeee e 72
8 L0AA MO ... e 72
9 UL Landing PAgE .....ccuoiuiiiiieiieieieesee et 73
10 Ul Landing Page (Lanjutan 1) ........ccccoeririeienieie e 74
11 Ul Landing Page (Lanjutan 2) .......c.ccoceerinieienene s 75

Xiv





