DAFTAR ISl

HALAMAN JUDUL ...ooiiii e I
LEMBAR PERSETUJUAN ..ottt iii
LEMBAR PENGESAHAN ...t \Y
KATA PENGANTAR .ttt sna e nnae e \
SARI e vii
D e Y G 1] OSSR iX
DAFTAR GAMBAR ...t nnaee e X1l
DAFTAR TABEL ...ttt e e enrae e XIv
BAB | PENDAHULUAN ..ottt 1
1.1 Latar BelaKang ......cccccooveiiiiice e 1
1.2 RUumusan Masalah ...........cccooviiiiiiiiii e 3
1.3 Batasan Masalah...........ccooeiiiiiciicc e 3
1.4 MaKSUA dan TUJUAN ......ccveeieireeiece sttt sae e sreesne e 4
BAB Il INJAUAN PUSTAKA ..ottt 5
2.1, Pengertian NiKel Laterit ..o 5
2.1.1 Sifat-Sifat NIKel.......cccoooiiieieee e 6
2.1.2 Faktor-faktor Yang Mempengaruhi Pembentukan Nikel Laterit ........... 6
2.1.3 Profil Endapan Nikel Laterit ..........cccooveiiiiiiniiinieeee e 7
2.1.4 Karakteristik soil dan limonit zona nikel laterit ...........ccccoocveveiieiienne 8
2.1.5 Karakteristik saprolit zona nikel laterit ............ccooovvieiiieniniiis 9
2.1.6 Karakteristik Bedrock zona nikel laterit.............ccccovvvevviieniv e 9
2.1.7 Penentuan kadar bijih nikel ... 10

2.2.  Artificial INtelligencCe..........coovviiii i 10
2.2.1 MacChing 1earNiNg........ccoceiiiiiiiiiieee e 11
2.2.2 KIASIFIKASI ......cvveveeeicieiece s 11
2.2.3 Pengolahan Citra Digital ............ccccovieiiiiiieieccic e 11



2.3.  Convolutional Neural NEtWOIK .........oovveeeiiieeeeeee e 12

2.3.1 Lapisan Convolutional Neural Network...........ccooeveiiieicnesiiiiee 13
2.3.2 CONVOIULIONAL LAYET .....o.viiiiiiieieeieee e 13
2.3.3 POOIING LAYET ...ttt 14
2.3.4 Fully Connected LAYEN ........ccccveieeiieiieieecie et 14
2.3.5 ReLU (Rectrified Linear Unit) Layer.........ccccooveiinieiiniesieneee e 15
2.3.6 Dropout REQUIALION .........ccueiiiiiiiieieee e 15
2.3.7 SOftMaX ClaSSIETE .....cvevviiiierieeee e 16
2.3.8 Cross Entropy L0SS FUNCLION .......cccoveiieiiiicciece e 16
G e B @0 o1 (TS To] o 1Y, F- U1 ) ST 17
2.3.10 Adaptive Moment Estimation (Adam) .........ccccevvririeieienenenenee 18
2.4,  Bahasa PEmrograman ...........ccccoveieeieiieie e 19
St Y 1 o o OSSPSR 19
2.4.2 TensOrFIOW dan KEeraS.........cuoeivereiieiiee e 19
BAB 11l METODE PENELITIAN ..ottt 20
3.1 Tahapan Persiapan.........cccccecvueiieiieie e 21
3.2 SHUI PUSTAKA .....ovveeeciecsieeie e 21
3.3 Pengumpulan dan pengolahan data ............cccoceiiiiiiiiinieincce 21
3.3.1 Studi Tentang Karakteristik Nikel Laterit BIOK X..........cccccccevveivinnen. 22
3.3.2 Pengumpulan dan Pelabelan Data Citra Digital .............ccccceeveieinennen. 22
3.3.3 Preprocessing data ..........ccccoerirerieieie e 23
3.3.4 Perancangan arsiteKtur CNIN .........cccoeiieiiiieceee e 23
3.3.5 Training atau pelatihan model CNN ... 23
3.3.6 Akurasi dan KIaSifiKas ...........ccccoveriiieiieeiicie e 24
K 11 (5] 1 0 111 - ] [OOSR 25
3.4.1 Hasil dan Validasi........c.cocveiiiiiiieiiiie s 25
3.5 Penyusunan laporan........cccooeoererenineniesiese et 25
BAB IV GEOLOGI REGIONAL ..ottt 26
4.1  Geologi RegioNal.........cccoiiiiiiiiieic et 26



4.1.1 Fisiografi Regional. ..........ccccvoiiiieiiiie e 26

4.1.2 Stratigrafi Regional............cccoooiiiiiiiiiieee s 27
4.1.3 TeKLONIK SUIAWESI ......ocvveiiieiiiie e 28
BAB V HASIL DAN PEMBAHASAN........coiitiiiieieiet e 30
51  Karakteristik NIKel Laterit.........ccccoveiieiiniieiieiise e 30
5.1.1 Karakteristik pada zona topsoil dan imonit...........ccccceeevininiiiiinnn 30
5.1.2 Karakteristik pada zona saprolit ............ccccceeveiieiiiic v 32
5.1.3 Karakteristik pada zona BedrocK...........cccccoeveiieiiiic i 33
5.1.4 Korelasi dan pola unsur kimia zona laterit nikel ............cccccceeeverernnee. 35

5.2 Penerapan Machine learning untuk klasifikasi zona laterit ................... 37
5.2.1 Preprocessing Data..........ccccviieiieieiie i 37
0.2.2 DALASEL ...t 38
5.2.3 Pelabelan data.........cccooeiieieiienieece s 38
5.2.4 AUGMENEAST DALA........cceeieiieiiiiiieiceee e 39
5.2.5 Perancangan ArsiteKtur CNIN ... i 40
5.2.6 Akurasi dan KIaSifiKaSi ...........ccoeiererineneieiesiseeeee e 44
BAB VI KESIMPULAN DAN SARAN.....ccotiiitieet e 47
6.1  KESIMPUIAN ..ot s 47
0.2 SAFAN ...ttt 47
DAFTAR PUSTAKA ettt e e sae e nneee e 48
LAMPIRAN TERIKAT L.ttt e e 52
Lampiran coding machine 1earning.........cccccevvveiiiiiie e 52
Lampiran coding Guide User INterface...........coovereniiinenieieienene e 55
Lampiran 1. Peta Distribusi Laterit dan lokasi pengambilan sampel................ 58
Lampiran 2. Hasil unsur kimia dan rata-rata............c.ccceeveeiieiiie e eiic e 59

Xi



