DAFTAR ISI

HALAMAN PENGESAHAN PEMBIMBING..........cooiieiee e i
HALAMAN PENGESAHAN PENGUUJL ..ottt ii
SURAT PERNYATAAN KARYAASLI TUGAS AKHIR ....cooiiiee e, ii
PERNYATAAN BEBAS PLAGIASI ...ttt iv
N o S I A PSPPSR v
KATA PENGANTAR ..ot bbbttt bbb Vi
[N N 1 RSSO vii
DNl A o 17 Y = = PSR X
DAFTAR GAMBAR ..ottt sttt sttt eene s s et naenteneeane e xii
DAFTAR PERSAMAAN ... oottt e e st e et e e st e e nntaeeanaaeennneas Xiv
BAB | PENDAHULUAN ..ottt sttt st b nre s 1
1.1 Latar BelaKang ......ccooiiiiiiiiiceee s 1
1.2 RUMUSAN MASAIAN ..o s 2
1.3 Batasan Masalah...........cooiiiiii e 2
1.4 TUJUAN PENEIITIAN.......ciiiicciee ettt e e ne e 3
1.5 Manfaat Penelitian..........ccooiiiiiiiieie e e 3
1.6 Tahapan Penelitian..........cocooiiiiiiiiie s 3
1.7 Sistematika PENUIISAN .........ccoiiiiiiiieieie e 4
BAB Il TINJAUAN LITERATUR ... .ottt 6
2.1 BAU IMUBIA ..ot 6
2.2 ldentifikasi Jenis Batu MUKIA...........cooeiiriieiiiie e 6
2.3. 1 GAINET .. 6
2.3.2  AMBEINYSE. .o e e nr e 6
A T T A Vo [V 144 = U =SSR 7

R R B 1110 o E USROS RPN 7
2.3.5  EMEIAIA ..ot 8
2.3.6  PRAN e e 9
2.3.7  RUDY e bbb 9
2.3.8  PEIIAOL ... bbb 10
2.3.9  SAPPNITE .. 10
2.3.10  OPAL i bbb 11
2.3 11 TOPAZ ..t 11
2.3.12  TANZANITE ....ovveiiieeieeeie et bbb 12



2.3 CHra DIgItal.....ccveeiie e 12

2.4 Jenis-jenis Citra DIgital ...t 13
2.5 Pengolahan Citra ........ccceiieieiicie e 14
2.6 Operasi Pengolahan Citra Digital...........ccocooviiiiiniiiiiniie e 14
2.7 DEEP LEAIMING .....ciiiiiiiesie et ettt sae e raenae e 15
2.8 Artificial Neural NEtWOIK ..........coouiiiiiiiiie et 15
2.9.1  RELU FUNCHION ..o 16
2.9.2  SOFtMAX FUNCLION ..ot 17
2.9.3  LOSS FUNCLION ..c.vieiiciiciiieie ettt e e eneennees 17
2.9 AlQOritma OPIIMASH ..ccuveeiieiiieiie et sae e 18
2.10 Convolutional Neural NEtWOIK ..........ccccoveiiiiiiiieie e 18
2.11.1  Convolutional LaYer.......cccocuieiieiiic e 20
2.11.2  POOING LAYET ...t 20
2.11.3  Fully Connected LAYEr .......cc.cceeiiieieiccees et 20
2.11  HYPEIPATAMELET ...ttt ettt ettt et e sb e et e ssn e e saeesnneabeesnneans 21
2.12  CONTUSION MAEFIX.. ettt bbb b ns 21
2.13 Penelitian SEbelumnya ........c.cooveiiiiiie 23
BAB 11l METODOLOGI PENELITIAN DAN PENGEMBANGAN SISTEM................. 25
3.1 Metodologi PENEIILIAN .......ccviiiiiiiece e 25
311 PengumpPUlan Data........cccooeiiiiiiiinieieese e 25
3.1.2  PreproCesSiNg Data .........ccceeviiieiieiiiie e 26
3.1.3  Pembangunan Model CNN.........cociiiiiiiieeee e 28
3.1.4  Uji Hyperparameter untuk Mencari Parameter Terbaik............ccccccvvvenenen, 33
3.1.5  Evaluasi ConfuSION MALIIX ........coveruereeieeniisie e e 34
3.2  Metode Pengembangan SISTEIM ..........ccciveiiiieieeie e 35
3.21  Analisis KeDULUNAN.........cciii s 35
3.2.2  PeranCangan SISTEM .........ccuuiueiiieieriisiisieee e 36
3.2.3  IMPIEMENLAST .eeveeieciccieece e e 38
3.2.4  PenQUJIAN SISTEM ...ouiiiiiiiiiiiee ittt bbbt 38
BAB 1V HASIL DAN PEMBAHASAN ..ottt 39
Ot o - TS | TSRS 39
4.1.1  Hasil Implementasi Convolutional Neural Network ..........ccccccovvveveivveninennn. 39
4.1.2  Hasil Pengembangan SISTEM .........cccoiiiiiiieiiiie e 59
4.2 PEMDANASAN ...t 68



5.1 KESIMPUIAN ...ttt bbb 69
0.2 SAFAN ..ttt bRt b e Re e b e e nRn e e n e e r e e reennreen 69
DAFTAR PUSTAKA ettt sttt b et e e e e nbe e 70
LAMPIRAN L.ttt bbbt bbbttt e et 75



