DAFTAR ISI

COVER .ttt ettt bt e et e et e e s b et e te e saeeanbeesbeeanteeas i
HALAMAN PENGESAHAN PEMBIMBING.........coooiii e 1l
HALAMAN PENGESAHAN PENGUJL ... 11
PERNYATAAN KARYA ASLI TUGAS AKHIR ... v
PERNYATAAN BEBAS PLAGIASI ...t Y
ABSTRAK et vi
KATA PENGANTAR ... vii
DAFTAR ISL. ettt nr e e neennee s viii
DAFTAR GAMBAR. ...t e e Xi
DAFTAR TABEL ...ttt Xii
DAFTAR PERSAMAAN ..ottt nnee s xiii
DAFTAR ALGORITIMA Lttt et sttt Xiv
BAB | PENDAHULUAN ...ttt 1
1.1 Latar BelaKang ... e 1
1.2 RUMUSAN MASAIAN ..o e 3
1.3 Batasan Masalah.........ccocooiiiiie e 3
1.4 TUJUAN PENEITIAN. ..ottt bbb 3
1.5  Manfaat Penelitian...... ..o 3
1.6 Metodologi PENEITIAN ..........ccveiiiieiice e 3
1.7 Sistematika PENUIISAN. .........ccooiiiiiiiieiei e 5
BAB I TINJAUAN LITERATUR......ooiii et 7
2.1 WaAJAN e 7
2.2 Pengolanan Cltra.......ccocciiiiieiie et 7
2.3 AIGoritma Viola-JONES .........ccoiiiiieiii i 9

2.4 Algoritma Local Binary Pattern Histogram (LBPH) ........cccccoiiiiiiniiiiiicen, 14



2.5  Pengenalan Wajah .........ccco oo 16

2.6 Penelitian Terkait ..........ccoiiiieiiiiee e 17
A A €T 1ol 2 Tl T T (o o USRS 21
BAB Il METODOLOGI PENELITIAN ...t 23
3.1  Metode Pengembangan MOl ...........ccoeiiiiiiiiiiiiiieeeeeee e 23
3. L1 SHUAT LIEEIAEUL ... 24
3.1.2  Pengumpulan Data TrainiNg ........cceoerererenininesieiee e 24
3.1.3  Pengolahan Data TrainiNg........cceoueieeieneieiisieseseeee e 25
3.1.4  Pembuatan Model LBPH ........cccooiiiiiii e 28
315 Pengujian MO .......oouiiiiiiiiiiieee s 30
3.1.6  Pengumpulan Data TEStING ........cceiieiiiiieiiese e 31
3.1.7  Pengolahan Data TESING........ccoveviiiiieiiiie e 31
3.2  Metode Pengembangan SiStem ..........cccceiveieiicie e 31
3.2.1  Analisis Kebutuhan SISEM .........ccciiiiiiiiiiii e 33
3.2.2  Desain Perancangan SIStEM ..........cccucieiiieiieiieiie e 34
3.2.3  PeNQUJIaN SISTEM.....ccueiiiiiieii ettt 36
BAB IV HASIL DAN PEMBAHASAN .....oooiiiiiee e 38
4.1  Hasil Pengembangan MOdel...........cccooiiiiiiiiiii e 38
4.1.1  Hasil Pengumpulan Data Training.........cccooereieninenieieesese e 38
4.1.2  Hasil Pengolahan Data Training.........ccccooeierenininineeieiesese e 40
4.1.3  Pembuatan Model LBPH ..........cccooiiiiiiieieeeee e 41
4.1.4  Hasil Pengujian Model..........ccocooiiiiiiie 45
415 Hasil Pengumpulan Data TeStING........ccceviiiriririiiiieieee e 47
4.1.6  Hasil Pengolahan Data TeStING ........ccoviiireriiriniiiseeeee e 47
4.2 Hasil Pengembangan SiStEM ...........ccceiiiiiiiiiii i 48
4.2.1  Hasil Perancangan SIStEM .........c..coiiiiiiiiiiiiie it 48

4.2.2  Hasil Pengujian SiStEM ........cceoiieiiiiiiii i 50



4.3 PEMBDANASAN. .....eeeeeee e e e e a e e e 53

BAB V KESIMPULAN DAN SARAN ... s 56
5.1 KESIMPUIAN ...ttt e st e e e e nte e e e reenre e 56
D.2 SANAN L.ttt 56

DAFTAR PUSAKA .ttt ettt ettt et nan e o7

LAMPIRAN. ..o 59



DAFTAR GAMBAR

Gambar 2.1 Representasi RGB ... 8
Gambar 2.2 Jenis Fitur Gambar (Har).........ccooeieiieiiiie e 10
Gambar 2.3 Perhitungan Integral IMage..........ccooveiieiieie e 11
Gambar 2.4 INtegral IMAGE .......ccveiieiieie e nne s 11
Gambar 2.5 Skema Pendeteksian Bertingkat.............cccoevevieeninieiiniieiesieseee e 12
Gambar 2.6 Hasil detekSi VI0la-JONES..........ccoiiiiiiiiiiiie e 14
Gambar 2.7 HUSLraST LBP .......ccoiiiiiiiiiieee s 15
Gambar 2.8 llustrasi LBPH, (a) Citra asli, (b) Citra hasil operator LBP, (c) Histogram
L B PH L. ————————————— 16
Gambar 3.1 Kerangka Penelitian ..........ccccoiieiiiiiiiieneeeeee s 23
Gambar 3.2 Flowchart Tahapan PreproCessing .......c.ccvevveiieeiearieseeseeseseeseeseeseesneas 26
Gambar 3.3 Flowchart tahapan Training ........ccccoceiveiiiiciieeie e 30
Gambar 3.4 Tahapan Rapid Application Development............ccoeiviininiinieninninenenn 33
Gambar 3.5 Rancangan ArsiteKtur SISTEM..........ccooviiiiiniiineeee e 34
Gambar 3.6 Flowchart peranCcangan PrOSES .........c.eiveireerverieeseareeseeseesseseeseesseseesses 35
Gambar 3.7 Rancangan INterfaCe..........ccooviiiiiiiie i 36
Gambar 4.1 Angka hasil deteksi wajah (Viola-JONnes).........cccoevereiiiininininiceenns 39
Gambar 4.2 Contoh wajah yang terdetekSi .........cccovviiiiriniiiiece s 40
Gambar 4.3 trainiNGg. XML ...........coiiiiiicie e 44
Gambar 4.4 Citra wajah Pertama ...........ccccveieiieiiie i 44
Gambar 4.5 EKStaksi fItUr LBP ........cccvoiiieiiese e 44
Gambar 4.6 Histogram LBPH..........oooiii e 45

Gambar 4.7 Hasil Verifikasi Wajah............cccccccviiiiiiiiic e 50



DAFTAR TABEL

Tabel 2.1 Penelitian Terkail.........cccocooiiiiiiiiieieee e 17
Tabel 3.1 Perhitungan akurasi dengan dataUji ............cceevveieerieeresiiesieenesieseese e 30
Tabel 3.2 Perangkat Keras (HardWare).........cccocueverieieeniesiee e 33
Tabel 3.3 Perangkat LUunak (SOTIWAIE) ........ccueveeriiieiieiicie e 34
Tabel 3.4 Akurasi penerapan metode LBPH ..o 36
Tabel 3.5 Akurasi penerapan metode Viola-Jones dan LBPH ..........c..ccccceeveiviienen, 37
Tabel 4.1 Data GambDar UJé......cc.cooiiiiiiiiiiieee e 45
Tabel 4.2 Perhitungan akurasi dengan data Uji..........cccooervrinieienenene e 45
Tabel 4.3 Akurasi penerapan metode LBPH ..o 50
Tabel 4.4 Akurasi penerapan Viola-Jonesdan LBPH.....................cocooiiai 51
Tabel 4.5 Perhitungan AKUrasi (50 CM) .....coviiiiiiiiiieseee e 51
Tabel 4.6 Perhitungan AKUrasi (60 CM) .....ccuoiiiiiiiiiesesiesee e 52
Tabel 4.7 Perhitungan AKUrasi (70 CM) ....c.eoveiieieie e 52
Tabel 4.8 Perhitungan AKUrasi (80 CM) .......ccueiieiiiiiieiiese e 52
Tabel 4.9 Perhitungan AKUrasi (90 CM) .....coviiiiiiiieiesees e 52

Tabel 4.10 Perhitungan AKUrasi (100 CM) .....ccoooviiiiiieniiisiceeeee e 52



DAFTAR PERSAMAAN

Persamaan 2.1 Perhitungan Algoritma Viola-JONeS ..........cccccevvveviiieiiesie e seese e 9
Persamaan 2.2 Nilai FItUr HAAr ..o 10
Persamaan 2.3 Pelatihan AdabOoSt ............cooviiiiiiiieece e 12
Persamaan 2.4 Distribusi Probabilitas ...........ccccooeiiiiiiiiiii e, 12
Persamaan 2.5 Kesalahan DIEVAIUAST ..........cccoveiiiiniiiiiiieiee s 13
Persamaan 2.6 Perbarui BODOT..........ccocueiiiiieii e 13
Persamaan 2.7 ClasSifier KUAL..........cooiiieiiiiiie e 13
Persamaan 2.8 Hasil Operator LBP ..........cccooiiiiiiiiiiieeeese e 15
Persamaan 2.9 RUMUS Chi SQUAIE..........ccceiieiiiiieseece et 17

Persamaan 3.1 Perhitungan AKUFAST ........cccccueiveieiieiieie e ste e 29



Algoritma 1 :
Algoritma 2 :
Algoritma 3 :
Algoritma 4 :
Algoritma 5 :
Algoritma 6 :

DAFTAR ALGORITMA

Pengumpulan Data Training ........ccccooererininieieese e 39
Pengolahan Data Training.......cccoceveiiiiiinineeeese e 41
Training LBPH.......cooiie e 42
Pengumpulan Data TeSHING........ccueiierieiieiieieiee e 47
Pengolahan Data TESHING ......cccoververiiiiiiniiieeeee e 48
Perancangan SISTEM...........cooiiiiieiee e 49



