DAFTAR ISI

TUGAS AKHIR .....cuuiiiriinninnninnnissniesssiossssssssssssssssssssssssasssssssssssssssssasssssssssssssssssssss i
TUGAS AKHIR ....cuuiuiirinensinsuinsnnssesssisssnssessssssssssssssssssssssssssssssssssssssssssssssssssassssssss ii
HALAMAN PENGESAHAN PEMBIMBING ........ccoievinnuinsenssensanssunsessanssassseses iii
HALAMAN PENGESAHAN PENGUJI iv
SURAT PERNYATAAN v
KARYA ASLI TUGAS AKHIR.......ccooviiviinniinsnicsnnssniosssssssssssssssssossssssssssssssssssssess \4
PERNYATAAN BEBAS PLAGIASI . Vi
ABSTRAK ...uoiiitiiiitiinininssicssisesssicssissssssnsssissssssessssssssssesssssssssssssssssssssssssssssssane vii
ABSTRACT auanaaoanennernnenssarnssnssssssssssssssssssssssssssssssasssssssssssssssssasssssssssssssssssassssassss viii
KATA PENGANTAR ix
DAFTAR IST c.uuieiiiiinnnineisinsaissenssesssnssssssssssssssssssssssssssssssssssssssssssssssassssssasssssssass xi
DAFTAR TABEL -Xiii
DAFTAR GAMBAR xiv
BAB I PENDAHULUAN 1
1.1 Latar Belakang Masalah ............cccccoiiiiiiiiiiiiiicciceeeeceee e 1
1.2 Rumusan Masalah ..........cccoooiiiiiiiiinieee e 2
1.3 Batasan Masalah ............ccocoviiiiiiiiiiicicccee e 2
1.4 Tujuan Penelitian............cccveiiieiiiinieeiiecie et 3
1.5 Manfaat Penelitian ..........ccceeverieriiiiinieiieeeeeeee e 3
1.6 Tahapan Penelitian............coceviiviiiinieiiiienicectcceeeese e 3
1.7 Sistematika Penulisan...........coccoviiiiiniiiiiiieee 4
BAB II TINJAUAN LITERATUR...........cooviiiiieieieeeeeeeeee et 5
2.1 Penyakit Daun Padi .......c.ccoceviiiiiiiniiiiieeeeeee 5
2.1.1  Bacterial Leaf BIIGAt ...........cccoceveiiiiiiiiiiiiiiiniiieeeseeeeeseee e 5
212 BIASE oottt e et e e eennaee e 5
2.1.3 0 TUNGEO e 6
2.2 DD LEATTNG ..ottt 6
2.3 Convolutional Neural Network (CNN) ....cccovvieiiieeieeeieeeieeeiee e 6
24 RODOTIOW . 6
2.5 YOLO (You Only LOOK OBCE) ......c..ueeeeeeiiaiieaiiiieeieeie e 7
2.6 YOLO (You Only Look Once) V8 ......cceeveeeeieeciieeieeeieeeee et 9
2.7 ATSIEEKIUT YOIOV 8 ..ot 10
271 BACKDONE ...ttt 11
272 INECK .ottt 13
273 HEAM ..ottt 14
2.8 Metrik EVAlUAST ...ooueiieriiiiiiiieiiciecicneecceee e 15

X1



2.9

BAB III
3.1

3.2

3.2.1
3.2.2
3.23
324
3.3

3.3.1
332
333
334
335
3.3.6
34

3.5

3.5.1
3.5.2
3.5.3
354

BAB IV
4.1

4.1.1
4.1.2
4.13
4.14
4.1.5
4.1.6
4.1.7
4.1.8
4.2

BABYV
5.1

52

Tinjauan Literatur ..........coceeviiiiriiiinieeeiece e 17

METODOLOGI PENELITIAN.......cootiiiiiiiinieeeeeeeeeee e 20
Pengumpulan Data...........cccoeeiiiiiiiiiieecee e 21
PFe-PrOCESSING.........vvveeeiiee e eeeee ettt e see e e eaaee e e eeaaeeeenes 23
LADEIIING ...ttt 24
SPILHNG Data.....c.vvieeiiieiieeciie et 25
RESIZE ..veiiiie ettt ettt e e e e nra e e naee s 25
AUGIMENTAST ..eevvienvieeiiieiie et eeite ettt e eteesteeebeessaeebeesseeesbeensaesnseensnesnseensns 25
MOAECIIING ...ttt e e e et e e s e e bee e saree e 27
(01011122« USSR 29
Batch Normalization..........cocueeierieiiinienieiceeseeee e 32
SILU ACtivation FURCLION.............cceccueeeeieeecieeecieeeeieeeieeeseveeesveeeeaee e 34
MaAXPOOI2A....c it e s 36
UDSAIMPLE ...ttt 37
DEteCt LAYET c.uveeeiiiieeiieeeee et 38
Evaluasi Model.........cccviiiiiiiiiiiiieeeee et 39
Pengembangan SiStem.........cccueevieriiiciierieeiierie et 40
Perencanaan SiSteIM ........cc.eevuiriiiiiiiiiienieeeeee e 40
Perancangan SiStemM .......c..eecuiriiriiiiiiinieeieneesitee e 41
PengKodean..........ooouiiiiiiiee s 44
PeNngUIIAN ... e e 44

HASIL DAN PEMBAHASAN ... 46
Hasil Penelitian.........cccooiiieiiiiiiiiiieiceee e 46
Pengumpulan Data...........cooceiiiiiiiiiiiciceeceeee e 46
Preprocessing DAt ..............oocucoeeeeuieniiniiiiiiieieeieeeeeet e 46
Implementasi Model YOLOVS ........cocoviiiiniiniiiiiceceeceeeeeeee 50
Hasil Pelatihan Model .........cccooiiiiiiiiieee 52
Evaluasi Model.........cooiiiiiiiieiieeee e 56
Hasil Pengujian......coc.oouiiiiiiriiniiieiceeenestee et 57
Implementasi SIStEM .......cceeviviiiiiiieeiiie et 59
Pengujian SISt .......eeiuiiiiiiiiiieiieiee ettt 63
Pembahasan .........c.coooiiiiiiiiiii e 65
KESIMPULAN DAN SARAN ......oooiiiiieteeeeeee et 67
KeSIMPULAn ......cocuiiiiiiiie e 67
SATAI ... e 67

Xii



Tabel 2.
Tabel 2.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.

DAFTAR TABEL

1 Confusion MAtrix ................cccooooueeeiuieeiiieeiieeeieeeeeeeeeeste e 15
281at8 Of TRE AFL.............ooooneeeeiieeeeeee ettt 17
1 Jenis Citra Penyakit Daun Tanaman Padi..........................c.coooe. 21
2 Teknik Augmentasi dan Kegunaannya .................cccccccoeeviiieeennnnnnn. 26
BKE REL..............oooeeeeeeeee e e aa s 30
4 Proses Perhitungan Konvolusi................cccccoooviiiiiiiiiiiinneeee, 31
S Hasil Proses Konvolusi ............c..cocoooiiiiiiniiiiiceccee 32
6 Hasil Mini-batch mean .......................c.ccccoevviriiiiniiniiiniinieeniceeene, 33
7 Hasil mini-batch variance.......................cccccocevveiniiaiiiniinieeneeaneenn, 33
8 Hasil Normalisasi Input...................ocooooiiiiiiiiiieee e 34
9 Hasil Scaling dan Shifting.................ccccoooveviiiiiiiniiniiiicneeeeeeee, 34
10 Hasil SILU ......oooiii e 35
11 Rancangan Confusion Matrix .................cccccocceecueevoinceenieenceennenneen 39
12 Kebutuhan Perangkat Keras ..............cccooooiiiiiiniiiiniiieeeee, 40
13 Kebutuhan Perangkat Lunak .................ccccoooiiiniiinniiineen 40
14 Contoh Rincian Pengujian Aktual......................ccccooeiiiniiinninnnn. 44
15 Contoh Rincian Pengujian Black Box ................ccccccovevvevevcrenannnn.. 45
1 Rincian Distribusi Data ..., 48
2 Augmentasi yang Digunakan ...............cc.cccoiiiie, 49
3 Hasil Pelatihan Model...............c.occooiiiiiiiiieeee e 53
4 Hasil Evaluasi Dengan Data Validasi ..., 56
5 Confusion Matrix ................cocccoovueiiiiuiiiniiieiiieeiieeee e 57
6 Hasil Pengujian AKtual ... 58
7 Hasil Skenario Pengujian Blackbox..................cccccccoeeecvvenceeencrenannne 65

Xiii



Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

DAFTAR GAMBAR

1 Proses Deteksi YOLO (Redmon dKkKk., 2016)..............ccooeeeenninennn. 7
2 Perbandingan Varian YOLOVS .............ccccoviiiiniiiniee 9
3 Struktur Model YOLOVS8 (Sumber: Rangeking, 2023) ............... 10
4 Ilustrasi Proses Konvolusi (Sumber: Shi dkk., 2021) ................. 11
5 Ilustrasi Proses Maxpool (Sumber: Shi dkk., 2021)..................... 13
6 Ilustrasi Proses Upsample (Sumber: Shi dkk., 2021) ................... 14
1 Alur Metodologi Penelitian......................cocoeiniiiniinniieen 20
2 Alur Preprocessing Data .................ccoooiieniiiiiiiiinieeeeee e 23
3 Proses Labelling..............ccocccooviiiiiiiiiniieeeee e 24
4 Contoh Hasil Anotasi ...............ccooooiiiiiiiiniiiieeeeeeeee e 24
5 Contoh Hasil Resize Gambar ................cccccoovviiiiiiiiiiieeeciee e, 25
6 Contoh Hasil Augmentasi Gambar.....................coocooiniininnn, 26
7 Alur Pelatihan Model....................coooiiiiiiiii e, 27
8 Alur Layer Yolov8..........coooiiiiiiieeeeee e 28
9 Alur Proses Konvolusi untuk Satu Gambar ................................. 29
10 Matrix yang akan digunakan...................ccccocoeiniiinininiceen, 30
11 Hustrasi Proses Konvolusi ...............cooccovviiiiniiiiniiieceeeen 31
12 Alur Proses Normalisasi untuk Satu Gambar ............................ 32
13 Alur Proses SiLU untuk Satu Gambar..................ccooooiininnnne. 35
14 Alur Proses Maxpool untuk Satu Gambar .................................. 36
15 Tlustrasi Proses Perhitungan Maxpool ...................c.cccoccenenee. 36
16 Alur Proses Upsample untuk Satu Gambar ................................ 37
17 Ilustrasi Proses Perhitungan Upsampile....................................... 38
18 Tlustrasi DeteKsi............cooooiiiiiiiiiiiieiee e 38
19 Hasil Akhir DetekKsi ..............coooviiviiiiniiiieee e, 39
20 ArsiteKtur SIStem............coooiiiiiiiiieiieeeeeeee e 41
21 Perancangan Alur Sistem Decision................c.cccoeviiniiieniiennnnn. 42
1 Dataset yang telah Dikumpulkan ... 46
2 Proses ANOLASI...........oooiiiiiiiiiiiiiieiieeeteeete ettt 47
3 Statistik Hasil ANOtasi............cccoooiiiiiiiiiiiiiicee e 47
4 Isi File Hasil Anotasi berupa txt ...............ccoccoiiiniiniiiniiiecne, 48
S Resize GAmMDbDAY ............c.ooooviiiiiiieeeeee e 49
6 Augmentasi Gambar ...................cccoeiiiiiiii e 49
7 Contoh Batch Gambar Train...................cccocvvveevvveecieenieenreeennne 52
8 Grafik PrecCiSion...................oocoveeiiieeiiieeiiieecieeece e 53
OGrafik Recall..................cocoueeeiiiiiiiieiiiiiiieeeeeeeee e 54
10 Grafik mAPS50 Epoch 25 .............ccoooeieieiiiiiieeieeeeeeeee e 54
11 Grafik mAPS50-95 Epoch 25 ..............cccoovvviiiiiiiiiiiieieeeeeeen 55
12 Grafik BoX _lOSS ..........cceeeeeieieiiiiiiiiiieieeeeeeeeee e 55
13 Grafik CIS _10SS..........oocoueeeeiieeieeeeeeeeee et 55
14 Grafik DfI 10SS..........ccccueveeeiieeieeeieeeeeee e 56

Xiv



Gambar 4. 15 Tampilan Awal Sistem..............c.coooiiiiiiiiiiiiieeee e 62

Gambar 4. 16 Tampilan Saat Sistem Mendeteksi Objek ....................co.ooee 62
Gambar 4. 17 Proses Upload Gambar ....................coccovviiiieiiiiniieeieeeeeeen 63
Gambar 4. 18 Proses Klasifikasi...............cc..ccoooiiiiiiee 63
Gambar 4. 19 Sistem Menampilkan Hasil Klasifikasi ....................................... 64
Gambar 4. 20 Sistem Menampilkan Detail Hasil Klasifikasi........................... 64

XV



