DAFTAR ISI

HALAMAN SAMPUL
HALAMAN JUDUL
PERNYATAAN DAN PERSETUJUAN UNGGAH TUGAS AKHIR............ iii
PERSETUJUAN DOSEN PEMBIMBING TUGAS AKHIR 1%
PERSETUJUAN TIM PENGUJI TUGAS AKHIR.......ccccvvuririiiinnrrccssnerrecnnns \4
ABSTRAK. . ., B 00 T I S AT . ...........cccooeeeee vi
ABSTRACTESNERIN, ..........oosstt e P iiapane s v neenslat bl e ssaannassasoans vii
KATA PENGANTAR ...uiiittiicntttticntntiecsnnteessssatessssssesssssssssssssssssnes viii
DAFTAR IST....iiiiiiiiiinicnniiienscssiiessssstnessssssnesssssssscssssssssessssssssessonssssessens X
DAFTAR GAMBAR.......uooittriiitntticninnticcsnnticcsssseesssssssssssssssssssessssssssens xii
DAFTAR TABEL ........uuuiiiiiiiiniicnniiniscnsniinssnssicssssnsseessssessssesssssssessnsssnens xiv
DAFTAR LAMPIRAN ....ccoiiiiiittitincnneetccsnneiccsnseescssssssessssssssssssssssees XV
BAB1 PENDAHULUAN .....coiioiiiiiiiintiiiisnneticssnnntecsssssssesssssssscssssssssssans 1
1.1 Latar Belakang Masalah ...........cccccccoeiiiiiiiiiiiiee e 1
125 ™ Rumusan MasalgiilSeaiim ... SSSsusb i .............. BN 3
1.3 J0juah Penelitian..... M s pm—— SR 3
1.4 Batasan Masalah............cccooiiiiiiiiiiii e 3
1.5 ‘WWaniaat Pehelitian—r 5. 52 L S N Slmaatr ol 4
1.6 M€CiodelogirPenchtiai:. ...... S r e et e 5
1.7 Sistematika PETISAN ... s e rrvemion s o i nnsntans e atlhe o eveeeeeeeneaenanssees 7
BABII TINJAUAN PUSTAKA .......cccevvvueecrrnercrnenes 9
2.1 Landasan Teori.........eeeiiiiiiiiiiiice e 9
2.1.1 Citra Digital (Digital Image)................ccoueeecuuveieeeeeeeeeeeeiiiieeeeeaeeenns 9
2.1.2 Pengolahan Citra Digital (Digital Image Processing).................... 12
2.1.3 Computer VISION ............ccuueeeiieieieeiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 13
2.1.4 Pengenalan Wajah (Face Recognition).............ccccceeveeeeeeeeccnnvnnnnnn. 15
2.1.5 OPERCY oo 17
2.1.6 TENSOFFIOW .oooveeeeeeiiiieeeee ettt e e e e aaaeeee s 17
2.1.7 Haar Cascade CIASIIr ............ccceeeeuueerieeeeeeeeiiiiiieeeeeeeeeseiveeeeens 18



2.1.8 Metode Local Binary Pattern Histogram (LBH) ...........cccccvveee... 19

2.2 Penelitian Terdahulu...........oooooiiiiiiiiiii e 21
BAB III ANALISIS DAN PERANCANGAN ....utiiiiiitettecnneeiccsnnseecsssaseees 23
3.1 ANALISIS e 23

3.1.1 Analisis Kebutuhan Sistem .............cccccoiiiiiiiiniiiiiiee, 23

3.1.2 Pemodelan Fungsional SiStem............ccovvvcuiiiiiiieeeieeeiiiiiieeeeeenn 47
3.2 Perancangan ............cccceiiiiiiii e 51

3.2.1 FEKine@hgan: Lampilam. S SOk o Suuins . S ....................... 51

3.2.2 JPerancangan Basis Datassmmssse.. ...t veereeeeee ottt b ... 60
BAB IV HASIL DAN PEMBAHASAN....cciiiiitiiicinteiicsnnnticcsisnenessssssseees 62
4.1 Hasi ] ... eereeeeerereenn RO 4 B 62
4.2 & PembaliaNamimssmssi, .. ................... A SO .. 74
BABY KESIMPULAN DAN SARAN....ccciiinuitiiiinnticinnnnneticssnneeicssssssnnens 89
5.1 Kesimpu sy ... ........... [SSSSSS— S— 0. 8 89
5.2 SaTEn ....... [ ................. WSS B ... B 90
DAFTAR PUSTAKA ....uuuiiitiiiiitttticnnneecsssnteesssssnsesecsssssssnesssssssssssssassens 91

x1



DAFTAR GAMBAR

Gambar 2.1 Citra hasil konversi RGB menjadi biner..............ccccccveeeeeiniinnnnennn. 15
Gambar 2.2 Metode Deteksi Haar Cascade CIlassifier ...........cccccveeeeeeeeeecnvnnnnn.. 19
Gambar 2.3 Contoh Penerapan Metode LBPH ...........ccccccooiiiiiiiiiiiii, 20
Gambar 3.1 Skema Implementasi AIZOTItMA ............uvvveeereeeiiiiiiiieeeee e 25
Gambar 3.2 Citra RGB......coooiiiiiiii e 28
Gambar 3.3 @iEaNGEaYscale VS, LV NN i ... ................. 29
Gambar 3.4 Haar FeQtUTe.............cocccueiiaiiiiiiiiiiiiieeeeiee ettt 30
Gambar 3.5 TTuStrasi AT€a S (X,¥)..eeeeeeeeurrrrriereeeeeiieiirereeeeeeeeesssnnssreeeeessessassnsssens 33
Gambar 3.6 Summed Area Table ..o 33
Gambar 3.7 Flowchart FAce Detection.............ccccuuueeeeeeeeeeeeeciiiiieeeeeeeeaeeecsnvneeens 40
Gambar 3.8 Kemungkinan Arah Pandang Wajah ...............ccoccoiiiiiiiinnnnnen, 41
Gambar 3.9 Citra GraySCale...........cuuuuveeiiieeiiiiieiiiiieee et e e eeaaaeeeas 43
Gambar 3.10 Matriks 3x3 Pojok Kiri Atas Citra........cccceceeeeeeecevviieereeeeeesnnneenn. 44
Ganibar'3:lll LBP Imgoely.. ar.............. G 0. SO .. ............ 0 45
Gambar 3.12 Local Binary Pattern HiStOGram .................cceeeeevuvveeeeeeeeaeeccninnennn 46
Gambar 3.13 Use Case Diagram Aplikasi Absensi Karyawan Dengan
Menggunakan Face Recognition—.£.. | . a0y il e idiealle. ... 47
Gambar 3.14 Rancangan Tampilan Awal .............ccccveeeeiiiiniiiiiiiiiee e, 52
Gambar 3.15 Rancangan Tampilan Form Employee Details............................... 54
Gambar 3.16 Rancangan Tampilan Absensi Karyawan Dengan Face Recognition
.......................................................................................................................... 55
Gambar 3.17 Rancangan Tampilan Kamera Menyala Untuk Face Recognition .. 56
Gambar 3.18 Rancangan Tampilan Form Attendance.................cccccceeeeeeunnnnn... 57
Gambar 3.19 Rancangan Tampilan Form Developer..............ccccuuveeeeeeeeccnennnnnn. 58
Gambar 3.20 Rancangan Tampilan Form Train Data...................ccceeeeeeeuvennnn.. 58
Gambar 3.21 Rancangan Tampilan PAoto .............cceeeveeeeeeeicciiiiiiiiieeeeeeeeeen. 59
Gambar 3.22 Rancangan Tampilan EXit ...........ccccovviiereeeeiiiiiiiiiiiieeee e 60

xii



Gambar 3.23 Rancangan ERD Aplikasi Absensi Karyawan Dengan Face

RECOGNILION ...t s 61
Gambar 4.1 Tampilan AWal .........coooioiiiiiiiiiei e 62
Gambar 4.2 Tampilan Form Employee Details .................ccoeeeevvveeeeeeeeeeeccnennnnnn. 63
Gambar 4.3 Tampilan Form Pesan Penambahan Data Karyawan Berhasil.......... 64
Gambar 4.4 Tampilan Form Pesan Perubahan Data Karyawan Berhasil ............. 64
Gambar 4.5 Tampilan Form Pesan Penghapusan Data Karyawan Berhasil.......... 65
Gambar 4.6 Tampilan Form ReSet.............uuueiieeeeciciuuiiieeeeeeeeiiiiiieeeeeeeeesesvneeeens 65
Gambar 4.7 Tampilan Form Pengambilan Dataset Foto Karyawan Sebanyak 100

FOt0 ... . ...c.eeeeeeeeieeeeeenemreeeenenneeeen RO ) S . ........... 66
Gambar 4.8 Tampilan Form Upload Photo Sample..............cccccccooevvevveccnunnnnn.. 66
Gambar 4.9 Tampilan Absensi Karyawan Dengan Face Recognition ................. 67
Gambar 4.10 Tampilan Kamera Menyala Untuk Face Recognition .................... 67
Gambar 4.11 Tampilan Isi File CSV Hasil AbSENnSi..........ccceeveeuriiieieeeeeeeninnnen. 68
Gambar 4.12 Tampilan Karyawan Tidak Dikenali............c.ccccevviiiiieiiennnccnnnnnnn. 68
Gambar 4.13 Tampilan Form Attendance................ccceeeeeeeeecvuveeeeeeeeeeeeccnvveennns 69
Gambar 4.14 Tampilan Import File CSV .......cooooeiiiiiiiieieeeeeccciiieeeee e 69
Gambar 4.15 Tampilan Import File CSV .......ccooooiiiiiieiieeeeeeccieieeee e 70
Gambar 4.16 Tampilan Export File CSV .......ccooiiiiiiiiiiieieeeeecciiiieeeee e 70
Gambar 4.17 Tampilan Form Pesan Export File CSV Baru Berhasil.................. 71
Gambar 4.18 Tampilan Form Developer .............cuueeeeeeiiiiiiiiiiiiieeeeeeeeeecivneenn 71
Gambar 4.19 Tampilan Form Train DAt..................ceeeeeeeeeeciiviieeeeeeeeeeecnvvneens 72
Gambar 4.20 Tampilan Form Pesan Training Dataset Berhasil.......................... 72
Gambar 4.21 Tampilan PAOLO ..........ccc.vevveiiieeiiiiiiiiieeee et 73
Gambar 4.22 Tampilan EXit ........ccoeeeeuiiiiieeeeeeeicciiieee e eeeireee e e e e e eeaveeeees 73

xiil



DAFTAR TABEL

Tabel 2.1 Ringkasan Penelitian Terdahulu .............cccccoeeiiieniiiiiiiiie e, 21
Tabel 3.1 Skenario Use Case Mengelola Data Karyawan ..............cccccoeeeeennnnnee. 48
Tabel 3.2 Skenario Use Case Melakukan Training Terhadap Dataset Dengan

Metode LBPH ..o 49
Tabel 3.3 Skenario Use Case Melakukan Absensi Dengan Face Recognition.....49
Tabel 3.4 Skenario Use Case Mengelola Data Karyawan .............cccccceeeeeenenneee. 50
Tabel 3.5 Skenario Use Case Melihat Folder Foto Dataset...............ccccceevneeenn. 51
Tabel 3.6 Struktur Tabel Employee .............uuueeiieeeeiiiiiiiiiiieeeeeeeeciiieee e 61
Tabel 4.1 Hasil Pengujian AKUTIasi .........ccccuvviiiieeeeeiiiiiiiiiieee e e 74
Tabel 4.2 Hasil Pengujian Skenario Tertentu...........ccccvveeeeeeieiiiiiiiiieeeeeeeecienee, 78

X1V



DAFTAR LAMPIRAN

Lampiran A : Bukti Pengujian...........cccococoiiiiiiiiiiie e
Lampiran B : Surat [zin Penelitian ............ccccvveiiiiiiiiiiiiiiiieee e

Lampiran C : Listing Program...........ccoeeeeuiiiiiieeeeeeeeeiciiiieeeeeeeeseiivneeeeaee e

XV



