DAFTAR ISI

LEMBAR PENGESAHAN BUKU CAPSTONE DESIGN ......ccooiiiiiiiieceeee e i
LEMBAR PERNYATAAN ORISINALITAS ... i
ABSTRAK et i
ABSTRACT .ttt b et e e r e ne e iv
KATA PENGANTAR L.ttt neennne s v
DAFTAR ISttt b e e et e e s e e be e s b et e b e e s nneenreenneas vi
DAFTAR GAMBAR ...ttt bbbt e e be e neas IX
DAFTAR TABEL ... .ottt e e e nnne e Xi
DAFTAR SINGKATAN ...ttt ettt st et et et et e e nbe e nbeesbeeeneee e Xii
BAB 1 USULAN GAGASAN ..ottt s be et sbe e beennee s 1
1.1 Latar Belakang Masalah ... 1
1.2 Informasi Pendukung Masalah .............cccoiiiiiine e 2
1.3 ANAHSIS UMUIM ...ttt bbbt 2
1.3.1  ASPEK EKONOMI ..o 2

1.3.2  Aspek Manufakturabilitas ............cccccoiveiieiiiiicseesc e 3

1.3.3  Aspek Keberlanjutan (sustainability) ...........ccccooveviiieiiiiiiccece e 3

1.4 Kebutuhan yang Harus DIpenUNi.........ccccciiiiiiiie i 3
1.5 Solusi Sistem yang DIUSUIKAN ...........ccoveiiiiiiiiee e 3
1.5.1 Perangkat PEMIOSESAN .........ccveiiiiiiiiicie ettt 4

1.5.2  KarakteriStik PrOQUK..........ccoiiiiiiiiiiciee s 7

1.5.3  SKeNario PENQQUNAAN .......cccoiiiiiriieiiiieieie ettt 8

1.6 Kesimpulan dan RiNGKasan CD-1 .........cooiiiiiiiiieie e 10
BAB 2 DESAIN KONSEP SOLUSI ...ttt 11
2.1 SPESITIKAST PrOQUK ........coiiiiiiiicc s 11
2.1.1  Perangkat KOMPULET ........ooiiiiiiiiiesic e 12



2.1.2  DEEP LEAIMING ...ccuveiiieiecieeie sttt sre e sna e naenne s 12

2.1.3  Image ENhanCement ..........cccoeiioiiiiece e 14
2.1.4  Obiject Detection, Object Counting, and Object Tracking ...........ccccceevenen. 18
2.2 VEIITIKAST .. 21
2.2.1  VerifiKasi DEVICE ........cccuiiiiiieieieiee e 23
2.2.2  Verifikasi Image ENhancement .........ccoooiiinininiieieec e 24

2.2.3  Verifikasi Deep Learning (Object Tracking, Object Detection, dan Object

(Ofo TN {01 (] 1 ) ORISR 24

2.3 Kesimpulan dan RINgKasan CD-2 ........c..ccceiveiiiiieieee e 24
BAB 3 DESAIN RANCANGAN SOLUSI ..o 26
3.1 KONSEP SISTEIM ...viiiiiiiecie ettt e st e et este e be e e e sreesteenneareenneens 26

3. 1.1 PiliNan SISTEIM ....ceiiiiiiiiiceee e 26

312 ANALISIS .. 32

3.1.3  Sistem yang akan Dikembangkan ............cccccovveveiieiieie e 34

3.2 Rencana Desain SISTEM.......c.ccuiiiiiiiriieier e 34
3.3 Pengujian Komponen (Kalibrasi) .........ccoccoiieiiiiinseeee s 35
3.4 JadWal PENQEITAAN ..ottt ettt bbb 35
3.5 Kesimpulan dan RIiNgKasan CD-3 .........cccuiiiiiiiiiee e 36
BAB 4 IMPLEMENTASI ...ttt 37
4.1 IMPIEMENTAST SISTEIM ..ot 37
4.1.1  Sub-sistem Image ENhanCement.........ccoocvveiiriiiniiiceese e 37

4.1.2 Sub-sistem Deep Learning (Object Tracking, Object Detection, dan Object

@701 0] 11410 ) PP SORRURRR 41

4.2 Analisis Pengerjaan Implementasi SISteM .........cccoiiiiiieiiiiciic i 46
4.3 HaSH AKNIF SISTEM ... 48
4.4  Kesimpulan dan RINGKasSan CD-4 ..........ccccieiiiiiie i 49
BAB 5 PENGUJIIAN SISTEM....ooiiiiie ettt 50
5.1 SKema Pengujian SISTEIM.........coiiiiiriiiiriiieieie e 50



5.2 ProSeS PENQUJIAN .....ccieiieeie ettt sae e sreesneeneenneenneens 50
5.2.1 Proses Pengujian Image ENhancement...........ccoovvvereeieiiesieevieseese e 50

5.2.2 Proses Pengujian Deep Learning (object detection, object tracking, and

(o] o] [Tt oo U] o1 [0 ) ISR SP RS 58
5.3 AnalisisS HaSil PENQUIIAN ......c..coiiiiiiiiiieeee s 69
5.3.1 Analisis Hasil Pengujian Image Enhancement..........ccccoooviiiininieiicniennn, 69

5.3.2  Analisis Hasil Pengujian Deep Learning (object detection, object tracking,

and ODJECE COUNTING) w.e.vvevreieeiece et ens 69

5.4  Pekerjaan SelanjUtnNya..........cccccveiiiiiiieeiie it 72
5.5 Kesimpulan dan RIiNgKasan CD-5 ........cc.cccovviiiiieie e 76
DAFTAR PUSTAKA ettt ettt et et eanr e e snneenn e 78
LAMPIRAN CD-1..cc ettt ettt e e e e 82
Lampiran A CUFICUIUM VITAE ......oooviiieiic et 82
LAMPIRAN CD-2.... ettt ettt ettt et e e b e nbeenreeenns 88
Lampiran A WOrKFIOW SISTEM SCL ....ccuoiiiiiiiiiieee s 88
LAMPIRAN CD -4 ...ttt sttt ettt sb et e e b e nteesreeanes 89
Lampiran A SUMDEI JAIASEL..........ccoiiiiiiiiieieee s 89
Lampiran B Screen Shot code image enhancement..........cocvvoveieieienene s 90
Lampiran C = LaYEr YOLOVT .....coiiiiiiiiiieeeee e 97
Lampiran D Source code YOLOV7 dan StrongSORT .......ccceierierierineneneseseeeeeeeen, 100
Lampiran E  Source code penggabungan SIStEM ..........cccvuverieierierieneniene e seseseseeeans 112
LAMPIRAN CD-5...c ettt ettt ne e ne e 159
Lampiran A SUMDEI JAIASEL.........eiiiiiiie e e 159
Lampiran B Potret pengerjaan pengujian SCL ........cccoooviiiiiiiiniiniee e 160

viii



