1X

DAFTAR ISI

HALAMAN PERSETUJUAN PEMBIMBING TUGAS AKHIR ............... Error!
Bookmark not defined.
HALAMAN PENGESAHAN TUGAS AKHIR... Error! Bookmark not defined.

KATA PENGANTAR ..ottt ettt e e et ae e e e e iv

HALAMAN PERNYATAAN KEASLIAN TUGAS AKHIR ...Error! Bookmark
not defined.

INTISARI. ..ottt e et e e et eeeeenssnaeeaneeeeeemteeeeeanseeeeaannseeesaneeeeens vii

ABSTRACTHIE . .. e eeererrenirrerrsnasirnsossssasesssrre IR . ..vveernerrerennanns viii

DAFTARFISI....... R . Ne ... 2. 0% B H . "W ... ix

DAFTAR TABEL ...ttt et etine e e et esae e e esiaaaareaeeeeeeeans xi

DAFTAR GAMBAR .....cooiiittiiee ettt e e eadar e e e e e anaeae e e e e e eanes xii

BAB I PENDAHULUAN ......ootttiiiiiie et ve s ss e e e s aatvnatae e e s eeenns 1

1.1 Latar BelaKang ..........cciio it 1

1.2 Rumusan Masalah .........cccciee i 3

1.3 Batasan Masalah......ccccoooiiiiiiiiiiiniiieeece e 3

1.4 Tujuan Penelitian..........c.eeivreiiiiiieeeeeeeiiiiiiie e e eeeittee e aeeeesaieeeeeae e 4

1.5 Manfaat Penelitian............cooeiiiiiieeeeeioniiiiiieiee et ee e ee e 4

BAB II TINJAUAN PUSTAKA ... coiiiiiiiiiiieteeeeeieiieee et ease s steeeae e e e 5

BAB IIT LANDASAN TEORI .....ccoiiiiiiiiiiiiie it seee e e 7

3.1 Kendaraan Roda Dua / MOtOT ......cciiiiriiniiiiiiiiieieiiiiiiece et 7

PA@tra.......... KRS  ASSSRRRRRRRRNENT .. ................o . . .. o0eeeennnns 7

3.2.1 Definisi CItra ..ovveesireiieeeeeeeeciiitteeeeeeeiiireeeee e eiiiteeeeeee e 7

3.2.2 Definisi Citra Digital.......c.ccccceeeiiiiiiinniiiiiiie e 8

3.3 AFHficial INTEIIIGONCE ......eeeeeeeeeeeciei et et 8

3.3.1 MACRING LEAITING .......oeveeeeeeiiiiiaeeeeeeciiiieeaae i eeiisaae e e 8

3.3.2 Deep LeATNING..........cccceeeeeeeeeeeeeeeeeee et 9

B34 NEUTAL NCIWOTK........ccouvveieieeee et a s e e s st vaeaaaeeens 9

3.5 Convolutional Neural NetWOTK...........cccccuvvveieeeiieiiiiiiesieeiesiirneeeeeeeenes 10

3.5.1 DeSign ArCRILECTUTE .....cccecceeeeiiiieieaeeeeeciiiieee et e e 11

3.5.2 Convolution@l LAYEF ................c...ouueeeeeiceiiiieieeeeeeeicivreeeeeeeeanns 11

3.5.3 POOLING LAYCT .....ccevviieeaeeeeeiieeee et ee e e s st e e e e e 12

3.5.4 Dropout Regularization ...................cccceeevuvvvreesiiesiiineeeeeeensnnns 12

3.5.5 Fully Connected Layer.........co....ccceeeeeeeueeeaaeeeeiiiieeee. 13

3.5.6 SOftMaAx ClaSSIfIer .......uvueeeieieeciiiiiie e e eeeraee e 13

3.5.7 Forward Propaganation ...........cccecceeeerniiiiniiiiiienseiecenniieeens 14

3.5.8 Backward Propagation ...c.....ccccueuueiierenenoveiunetenessiodonneeeeeeeennnnns 15

3.6 ACHIVALION FUNCHIOMN. ....cevvieeveeniiiieese it it e eesesiiae e e e saesteeeaaeeeenes 17

3.6.1 Linier Activition Function................ccoooeeiiiiiiiiicciiiea 18

3.6.2 Non - Linier Activition Function...........cccccoeeeeiieeiiicvnnnnnnnnnnn. 18

3.7 Rectifield Linier Unit (ReLU) .........ccoooiiiiiiiiiiii s 19

3.8 ClasSIfICAtION ...ceeeruiieetiiiee ettt et 20

3.9 IMAZE ProCESSING .....uvviiiieeeieiiiiieieeeeeeiiiie e e e e e eriireeeeeesseeineeeeeaeesenanes 20

3.10 Pattern ReCOZNITION. ......cccvviuiiiiiieee ittt e et e e e e e e e e 20

3,11 COMPULET VISION....uvviiiieeeriiiiiiieeeeeeeeiiiiieeeeeesesitrrreeeeesssssnreneeeessssnnns 21

3.12 Deteksi Objek (Object Detection) ..............ooeeeeeeeacueeanieeiieeaieeeeee. 23

313 TenSOTFIOW ..cciviiiiiiieieeeeeee e 24

3.14 AKUTasi KIASITIKAST vovvuneiiieeeeeeieeee ettt ettt eeaa e 25



BUIS PYIHOT oottt et 25

BAB IV METODOLOGI PENELITIAN ......ccoiiiiiiiiiiitenieeeieeceeeeee e 27
4.1 Populasi dan Sampel............ccoveeireiiiiiiiiiieiniiiieee et 27

4.2 Jenis dan Sumber Data..........cooooiiiiiiiiiiiiniiiiiiie e 27

4.3 Definisi Operasional Variabel............ccccccovviiiiiiiiiiniiiniiieeee e, 27

4.4 Teknik SampPling........coeeeeciiiiieieiieiiiieee et ee e e e 28

4.5 Metode Analisis Data.......ccueeeeriiiiiiniiiiiiniiieciiee e 28

4.6 Langkah Penelitian ...........cccccooviiiiiiiiiiieieiiee e 29

BAB V HASIL DAN PEMBAHASAN ...ttt 31
5.1 Rancangan STStEIMN. .. ..ceeeeuuereeiiiieeeeiiieeeeitie e e e e eiieeeeeiieeeeeeee e 31

5.2 SiStemM JATINGAN ....ccoeeiieeeiiiie ettt et et 34

5.2.1 Convolution LAYET .............cciueeiuiuueieeeaieiiiiireeasssineeireeeaeaenenes 36

5.2.2 Activation FURCHION. ..............cccccivaieeiaiie i eaieee e 38

5.2.3 POOIING LAYET .....ccccvveeeeaeeeeeiiieiie e eecciiraae e e e e eseabeaeee e e e e 39

5.2.4 Fully Connected LAYer............ccuuvuuieeeeveiiiiienaanesiirieeeeeenannns 39

5.3 Membuat Dataset TFRECOFd ..............c.ccoovueeieiiiiieie i 41

5.4 Konfigurasi Label-map ..........cccccoovueeiieiiiiieiiieeiccdes e 43

5.5 Kofigurasi Training pipeline ........c...........cccoovuervoccdoiiiiiitinioneenneenn, 44

5.6 PrOSES THAIMING.....cceeieiiiiiseeeeeeeeiiieeee e et ee et a s e e s s eaaeeeae s 46

5.7 Model Hasil TraiNing............cooeeeiuueeeeeeiaiiiiiiiiee et eseiieee e 48

5.8 Hasil PendetekSian........coiueieenuieeerniieiiiiiee et 49

BAB VI KESIMPULAN DAN SARAN ......ooiiiiiiieniie it 51
6.1 KeSTMPUIAN.....uiiiiiiiiiiniiiiie ettt e e e ee sttt eeeee e e eeeessnebaaeeeeeens 51
GIORSTITan ........ "SRR SSRRRSS——— . ................. 0. 51
DAFTAR PUSTAKA L iiiitiieeeeiiee ittt e et eeaiittasenvaeeeeereaeesinnaeeessnnteeesnnseeens 52

LAMPIRAN ..ot ittt ettt e e 54



X1

DAFTAR TABEL
Table 1.1 Data Penjualan Motor 2018............coiiiiiiii e, 2
Table 1.2 Data 5 motor terlaris berdasarkan penjualan wholesales ................... 2
Table 3.1 Perbandingan Human Visiondan CV ..., 22
Table 4.1 Definisi Operasional Variabel...................c.coiii 27

Table 5.1 Pembagian Data .......o.ueeuueinuiiiiiiiiiee e eiieaiieenennn, 33



Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar S.
Gambar S.
Gambar 5.
Gambar S.
Gambar 5.
Gambar S.
Gambar S.
Gambar 5.
Gambar S.
Gambar S.
Gambar S.
Gambar 5.
Gambar 5.
Gambar 5.
Gambar S.
Gambar 5.
Gambar 5.
Gambar 5.
Gambar 5.
Gambar 5.
Gambar 5.
Gambar 5.
Gambar S.

Xii

DAFTAR GAMBAR
1 Koordinat Citra Digital 2 Dimensi...........cccceeeeeiieeeniiieeeeciee e, 8
2 Contoh Operasi Max POOLING ............cccoceeeeioiiiiiiiieeeieeeeeeee. 12
3 Penerapan dropout regularization .................cccceeeeeeeeeeaceeeeenannenn. 13
4 Linear Activation FUNCHIOMN.........c....ccoveuieienieienniiiieeeeeeeeeiieee e 18
5 Non — linear Activation FURCIHON .....o....coooeeeeiiniiiiiiniiiiiiniiicenn, 19
6 ReLU Activation FUNCHOM........ccccccuuueueeiieiiiiiiiias e 19
7 Perbedaan Object Detection dan Image Classification.................. 24
8 Akurasi Klasifikasi.........coouviiiiiiiiiiiiniii i 25
1 Pelabelan pada gambar.............ccccooviiiiiniiiiiniiic e 31
3 Syntax Konversi XML 70 CSV ......cccooiiiiiiiiiiiiiiieeeeieee e, 32
4 Hasil Konversi XML to CSV .........cccccoiiiniiiiiiiiieiee e, 32
5 Kategori gambar/objek .. ....c.ueeieeviieeiiniiiiiiiiii i 33
6 VGG-16 NEt.. ..o ioiiieieeiiie it b e te s e 35
7 ArsiteKtur VGG-16 Net....cieoviiieiiiiiiiiniiieie i 35
8 VGG-Tihiat __"""Sr il 36
9 Operasi Konvolusi sebuah Image .................ccc..liiiiiiiiien e, 36
10 Proses Konvolusi Matriks..........ccoviieiiniiiiiniiiicsiniee e 37
11 Proses Perhitungan Konvolusi Matriks ..........cccceeerivueeiieiiieennnne. 37
12 Proses Fungsi AKVAST .....ccooouuiiiiniiiiiiiiiieceiiieeses e 38
13 MaxPoOling LAYEF............coooviuiiiiiiiiiiiiiiiiiiiiiiisiiite e 39
14 FLAIER LAYET ..eveeniiiieiiiieeeie ettt 39
15 Proses Fully Connected Layer...................ccccccivioeemnciionsneennnenn. 40
16 Alur Training Back Propagation................c.ccccccievviiiiiinieec e, 41
17 Pelabelan objek TFReCOFd.. ...cc.cvcivieiieneiisiniiinniieticc e, 41
I 0 TRl Y o o AR e A - S 42
19 KONVETsh CItra..cccouviiieiiiieieiiiiie ettt 42
20 Menjalankan Program Generate TFRecord...............cccceeeveeee... 43
21 Konfigurasi [abel map .............ccccceieeoeeieiiiiieeiee e 43
22 Konfigurasi Num-ClASSES ........cccueeeieeeueeieiiiaaeeeee e 44
23 Konfigurasi Barch_Size ...........cccoeeieeiieieiiiieieeee e 44

24 Konfigurasi NUII_STEPS ......c.eeeeviuieiiniiiiiiniiiieeeieee e 45



Gambar 5.
Gambar 5.
Gambar 5.
Gambar 5.
Gambar 5.
Gambar 5.
Gambar 5.
Gambar 5.
Gambar 5.
Gambar S.
Gambar S.

25 Konfigurasi Validasi Data ...........cccooooeeeeeiiiiiiniiieeeeeeeeieeen, 46
26 Script untuk menjalankan proses training .............ccceeceeeeeeeceneennn. 46
27 PrOS€S TTAINING «..eovvveeeeeeiiiieiieiiieieeeieeee e et ee e e e ee e e e e e e e e e 47
28 Memanggil Tensorboard..................ccccceeeieoeieencceiianiieaeeeennn. 47
29 Tampilan Tensorboard.................ccooccceeieieeeiiiniiiieeeiiieaeeieenn. 47
30 Grafik Total 10SS....cccuveeriiiiiieniieeniee e 48
31 Ekstaksi MOEl.....coouieiiuiiiiiiieiiiiiieiieeiiiiiicecc e 48
32 Hasil Ekstraksi Model ...c.......ieouviiniiiniieniecnissine e 49
33 Script Re@ltime.py ce..coc..evviieiiiseeeiiiie et edee e et e e 49
34 Hasil Pendeteksian Sepeda Motor Yamaha...........ccceeeioieeennnnen. 49
35 Hasil Pendeteksian Sepeda Motor Honda ............cccooccieeiniieennn, 50



	03 daftar isi.pdf

