DAFTAR ISl

LEMBAR PERNYATAAN ORISINALITAS ..ottt ii
ABSTRAK Lttt ettt et e s h e sttt bt e bt e bt e s h et st e teenteesaeesateeas i
ABSTRACT ettt sttt et e s bt e sb e e s ae e st e s be e be e bt e s heesaeeeateeteenteens ii
UCAPAN TERIMA KASIH ...ttt st s iv
DAFTAR IS .ottt sttt st s be et sbe et e bt sae e e e vi
DAFTAR GAMBAR. ... .ottt sttt et e sae e st e st viii
DAFTAR TABEL ...ttt ettt st st st iX
DAFTAR SINGKATAN ..ottt sttt et st s be b enaees X
BAB | PENDAHULUAN . ...ttt ettt st st st st 1
1.1 Latar BelaKang........cooveiiiieeeeceee ettt 1
1.2 Peruumusan Masalah ... 1
1.3 TUJUBN ettt ettt sttt 2
1.4 Batasan Masalah...........ccooviiiiriieieseeeee e 2
1.5  Sistematis PENUIISAN.......c.cceeieiieieeeceeeete ettt s 2
BAB Il DASAR TEORI .....ciiieeeeee ettt st 4
2.1 Uang Kertas Dolar SINQapUIa .......cccccveiririrenenenieeeieeeeee st 4
2.2 CHEIA ettt et 5
2.2.1 CIFra ANAIOQ ...ttt st st be s ae et s beeaeeeas 5
2.2.2 CIIa DiIgital.....cc.oooieieeeee et 6

2.3 Scale Invariant Feature Transform (SIFT) ..o, 6
2.3.1 Pencarian Nilai EKSTrM ......c..ccooiiiniiiiiiiinneceeeeseseeeees 7
2.3.2 LoKalisasi KEYPOINT......cccveeecirieieriieeeie ettt st ee e eas 7
2.3.3 PembDErian OFiENTASI .......cc.cerieuirieiirieerieieteee ettt 7
2.3.4 KeYPOINt DESCIIPION ... cciiiii ettt ettt ettt st a e e b e be e nas 7

2.4 Pre-PrOCESSING ....cveitieierieiiecieseeteste st e e ste et ste st e testesse e tesreestesseeseesesseessessasssensens 8
241 GraySCale ......oocvieeieieciieiecte ettt sttt ettt sttt et et re et e reenaenrs 8
2.4.2 TreSNOIAING....ccvieeeecieee ettt reeaeneas 8

2.5 OPENCYV ettt et ettt e b e s bt s ae e st beeb e b bt saeas 9
2.5.1 MOAUI OPENCV ...ttt ettt et s ae e neas 9
BAB 111 PERANCANGAN DAN ANALISIS SISTEM....coooivviiriiriiecneenee e 10
3.1 Gambaran UMUM ..ottt 10
3.2 Analisis Kebutuhan SISTem ..........cccoiririiinineeecee e 11

vi



3.3 Perancangan SIStEM ..........ccueviiieciereceete st et ste et e ste st e e e e ae e e s e s beesaesresrnensens 11

3.3.1 AKUISIST CItIaA..eeiieiiieiiieieieeteee ettt 11
3.3.2 EKSEIaKST ClIIa...cc.eevereiriiieieieieieeieeieste sttt 12
3.3.3 KIASITIKAST CIEIa ....cveveieieieieieeei e 13
3.4 Pemodelan Sistem APIIKAST .......cc.ccveiiiririnieeee e 15
3.4.1USe Case DIiagram ......ccocueeeeiiiieiisieeieseseeste e eeesteseeee e esaetesreeaesresseensens 16
3.4.2 SEQUENCE DIAQIAM.....cccviiiieeeeiieeeeeteetese e e et e e et e e e tesreesesresreensens 16
3.4.3 Class DIAQIam .......cceveriirieieieieeeeeiest sttt 17
3.5 DALA LAIN .. 18
3.6 Uang Kertas yang DiguNaKan..........c.ccoceiieiieiieieneceececeeeese et 20
3.5.1 Sepuluh Dolar SINQAPUIA .........c.coeiiieieieceeeceeeete ettt ne 21
3.5.2 Lima Puluh Dolar SiNQapuUra.........ccccceeeieecieneeeesieeeeresie et sresvnene 22
3.5.3 Seratus Dolar SINQAPUIA .....c..ccveiriririreniereseeeeee s 23
BAB IV IMPLEMENTASI DAN PENGUJIAN SISTEM ....ccccooiiiiiiiinienieniee 24
4.1 PENQUJIAN SISTEM . ..eeiiiicteciecieeeete ettt ettt sttt et e s be e s e sreeraenne s 24
4.2 Skenario PeNgUJIan SISTEM.........cciiieiiiiiieieiecrices ettt sae e 24
4.2.1 Pengujian ReSOIUST CItra.......ccoevueieirieiiniesieniesieieeeeeeee s 25
4.2.2 Pengujian Jumlah Data Latih yang Digunakan...........ccceccecevvenerereeennene. 25
4.2.3 Pengujian Cahaya LingKuNQan .........ccccvvieiniecieneseeseseeeee e 26
4.2.4 Pengujian Jarak Pengambilan Citra...........cccooveveiiiicciecicececeeeceeee, 26
4.2.5 Pengujian ReSPON SISTEM .....cccoceeciiiieeeiecectecte ettt st 27
4.3 Pengujian AIpha (BIaCk BOX) .....ccccccveviiriirierieseeiesestese et see e 28
4.3.1 Skenario Pengujian AIPRNa.........ccccevirieiinieeseeee e 28
4.3.2 Hasil Pengujian AlPNa........c.oovieeiiieieeceeeeeee st 29
4.4 PENQUJIAN BELA ...ooveeeieieceecie ettt sttt et sttt s beeaesbeeraenre s 29
4.4.1 Hasil Uji Tingkat Kegunaan ApliKasi ..........cccceeveveneececeeececeeeceeeee, 30
4.4.2 Hasil Uji Respon Waktu SiStEM.........cccecivirvierieieieseesie e 31
4.4.3 Hasil Uji Ketepatan DeteKsSi........ccvvveeeriirieieieciesie et 32
BAB V KESIMPULAN DAN SARAN ...ttt ettt s 33
5.1 KESIMPUIAN ...ttt st esae e e 33
5.2 SAFAN ... et 33
DAFTAR PUSTAKA . .ottt sttt et s saetessaeesreesaeesnsesnne 34

vii



