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ABSTRAK

Nama . Rosfendik
Program Studi  : Informatika
Judul . Pemanfaatan Algoritma CNN Untuk Validasi Pemesanan

E-Tiket Berbasis Face Recognition

Kemajuan teknologi yang berkembang pesat salah satunya adalah transaksi
online telah memberikan kemudahan dan menjadi bagian penting dari kehidupan
sehari-hari. Salah satu bentuknya adalah pembelian tiket secara daring atau online.
Sayangnya, bersamaan dengan aksesibilitas ini, muncul fenomena aktivitas calo tiket
yang dapat merugikan penyedia jasa dan konsumen. Selain itu, permasalahan serupa
dalam kasus pembelian tiket online adalah penggunaan multiple device dengan
memanfaatkan tanda pengenal atau kartu identitas milik orang lain serta penggunaan
bot auto click yang mampu mempercepat proses pembelian tiket online. Dalam
konteks ini, penelitian tentang implementasi algoritma Convolutional Neural Network
(CNN) berbasis teknologi face recognition diharapkan menjadi solusi dari
permasalahan tersebut. Hal ini bertujuan untuk meningkatkan validasi pada saat
transaksi atau pembelian tiket ke tingkat yang lebih baik guna meminimalisir aktivitas
calo tiket. Model dari algoritma CNN yang dihasilkan akan diterapkan pada sebuah
platform website yang dapat diakses pada perangkat desktop atau mobile sebagai
simulasi teknologi.

Kata Kunci: CNN, pengenalan wajah, kecerdasan buatan, tiket online, public
dataset.
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ABSTRACT

Name : Rosfendik
Department . Informatics
Title :Utilizing The CNN Algorithm For Validation Of Face

Recognition Based E-Ticket Orders

Rapid technological advances, one of which is online transactions, have provided
convenience and become an important part of everyday life. One form is purchasing
tickets online. Unfortunately, along with this accessibility, the phenomenon of ticket
scalper activity has emerged which can be detrimental to service providers and
consumers. Apart from that, a similar problem in the case of purchasing online tickets
is the use of multiple devices by utilizing other people's IDs or ID cards as well as the
use of auto-click bots which are able to speed up the process of purchasing online
tickets. In this context, research on the implementation of a Convolutional Neural
Network (CNN) algorithm based on facial recognition technology is expected to be a
solution to this problem. This aims to increase validation during transactions or ticket
purchases to a better level in order to minimize the activity of ticket scalpers. The
resulting CNN algorithm model will be applied to a website platform that can be
accessed on desktop or mobile devices as a simulation of facial recognition
technology for ticket scalper problems.

Keywords : CNN, face recognition, artificial intelligence, online ticket, dataset
public.

Xiii



Halaman ini sengaja dikosongkan

Xiv



DAFTAR ISI

HALAMAN JUDUL ..ot s i
LEMBAR PENGESAHAN TUGAS AKHIR.......cooiiiiiiie v

PERNYATAAN KEASLIAN DAN PERSETUJUAN PUBLIKASI TUGAS

AKHIR Vil
KATA PENGANTAR .ottt ettt sttt e s st e e s st e e s setaeeesseraeeesaans iX
ABSTRAK ..ottt ettt e sttt e s st e s sttt e e rat bt e e s reraeeeerereeeeians Xi
A B S T R A C T ..ttt r et e e et e s et et e et e n et e ne e e nararen xiii
DAFTAR IS e ettt e e et e e et e e e e e e e eees XV
DAFTAR GAMBAR ..ottt e et e e e e e e e e e e e XixX
DAFTAR TABEL ...ttt e e e e e e e eee e e e e XXi
BAB 1 PENDAHULUAN ..ottt eee e aneeaa e 1
1.1 Latar BelaKang .......cccoeoiiiiiiiiiiieieeeie et 1
1.2 PerumuSan MaSalah ..........eeeeveeiiiieeeeee ettt e s 2
1.3 Batasan MaSAIah .......oooovueeeeeeoee et 3
1.4 Tujuan Penelitian ........ccooviiiiiiiieeese s 3
1.5 Manfaat PENEIILIAN ......cooveeee oot a e 3
BAB 2 KAJIAN PUSTAKA DAN DASAR TEORI .....ocooieeeeeeeeeeeeeeee e 5
2.1 KaJian PUSTAKA .......cviuiiiiiiiiiiiiiieieee e 5
2.1.1 Teknik Deteksi Wajah..........ccccccooveviiiiiiiiciicc e, 7
2.1.2  NEUFal NEEWOIK. ...ttt e e e 8
2.1.3 Arsitektur Convolutional Neural Network.........ccoovveveeiiiiviinnn. 9

A B L 1Y LG = To | TP 10
2.2.1  Face RECOGNITION .....ccuoieiiiiiiciesieie e 10
2.2.2 Haarcascade Frontalface.........ccooveveieiiieeeieeee e e 10
2.2.3 Convolutional Neural NEetWOTK .........cooooeooeeeee e 11
2.2.4  OPENCV .ottt 11
2285  TENSONTIOW ...t e et e e e e e e e e 12

XV



A T ST - LT 12

2.2.7  FIESK ..ot 13
2.2.8 Database MySQL ..o 14
2.2.9 Contrast Limited Adaptive Histogram Equalization (CLAHE)15
2.2.10 Yale DAASEL......ccveveieiieieieeeie e 16
2.2.11 Augmentasi Data.........c.cccccevveiiii i 17
2.2.12 IMage GeNEIALOr ...........cceieieieeire et 18
2.2.13 Learning Rate SCheduler........c.cccooveiiiiii i 18
2.2.14 Evaluasi Kinerja Model............ccooooiiiiiiiicieee 19
BAB 3 METODE PENELITIAN ...ooiii e 21
3.1 Bahan dan Perangkat Penelitian...........ccccooeieiiiiniininineeeeee 21
3.1.1 Kebutuhan Perangkat Keras .........ccccccooveviiiiiiieviieiie e 21
3.1.2 Kebutuhan Perangkat LUNGK ..........c.ccoceriiiiiniiniiiiiiie e 21
3.2 Obyek Penelitian .........cccoeiiiiiiiiicc e 21
3.3 Tahapan Penelitian ...........ccceieieiiiiiiise e 21
3.3.1  Dataset SECONUAIY.......ccceviieiiieiiceeie et 22
3.3.2  Dataset PrimMary .......coccoeiiiiiiiie e 25
3.3.3  Pre-ProCESSING ...ccuovuiveieieieiieiisie st sttt 25
3.3.4 Model Convolutional Neural Network............cccoceovveiiiiincnnnnns 25
3.3.5  Evaluasi MOdEl ...t 26
3.3.6  SKeNario PENQUJIAN ..........cceiviiiiicice et 26
BAB 4 HASIL YANG DICAPAL ..ottt 27
4.1 Tahapan Pengumpulan Data...........ccocoririreieieinice e 27
4.2 Tahapan Pre-Processing Data..........ccccceevveieiieeiiie et 27
4.3 Pelatihan Model Convolutional Neural Network ...........cccccocvveiiinnnnnnn 28
4.4 Tahapan Pengujian Model..........ccooviiiiiiiiii e 37
4.5 Tahap Evaluasi Model............oooiiiiiii e 38
4.6.1  ConfUSION MALFIX ....ccoiviiiiiiiiiiie e 38
4.6.2 Perbandingan Hasil Evaluasi Model ...........c.ccocoiiiiiiiniinnnes 43
4.6 Tahap Skenario Percobaan Face Recognition .............ccocveevenieicinennnnn 44
4.7.1 Skenario Posisi Jarak Wajah .........cccccooeviiiiieniiiic e 48

XVi



4.7.2 Skenario Pencahayaan ............cccoeeeiiiiiiiiiinin e 51

4.7 Tahap Implementasi SIStEM .......cccoiiiiieiiiieeie e 52
4.7.1 Perancangan Basis Data.............ccoceereiiiiiiiinin e 53
4.7.2  Halaman Login .....ccccoveiiiicieseee e 54
4.7.3 Halaman Dashboard Admin..........ccccceoeiiiinnieceeee 54
4.7.4  Halaman Pengguna.........c.ccccoceieeieiesieeie e sre e 55
4.7.5 Halaman Pemesanan TiKet ... 56
4.7.6  Halaman Profil..........cccoiiiiiiiiicc 57
4.7.7  Halaman VerifiKasi.........ccoooiiiiiiiiiessese e 57
4.7.8 Halaman Face Recognition ...........cccceoeieiiiiiiiininc e 58

BAB 5 PENUTUP ..ot 61
5.1 KESIMPUIAN ...c.eiciicic e e re e 61
5.2 SAFAN .ot 61

DAFTAR PUSTAKA ettt 63

XVil



Halaman ini sengaja dikosongkan

XViii



DAFTAR GAMBAR

Gambar 2.1 Neural Network (Shehzad 2021)........ccccoieiiieiiiiiieeeeeeesee 9
Gambar 3.1 Tahapan Penelitian ...........ccccoviiiiiiiiiccc e 22
Gambar 3.2 Metriks Accuracy dan Loss dataset Secondary..........cc.cooeververvenennnenn 23
Gambar 4.1 Dataset Wajah...........cccoeviiiiiiiiic e 27
Gambar 4.2 Tahap PreproCesSing.......cccveveieiieeieseeieseseeseseeseeste s e ssee e sneeee s 28
Gambar 4.3 Arsitektur Convolutional Neural Network ...........ccccvevvvivivnieninincnne 29
Gambar 4.4 nilai pixel dari Citra iINPUL .........ccoovveieiieie e 29
Gambar 4.5 Kernel 3X3........ooiiie e 30
Gambar 4.6 Matriks hasil KOnVOIUSI [aYer ...........ccccveviieiiiiiieccccece e 32
Gambar 4.7 Matriks hasil fungsi aktivasi RELU...........ccccocevviiiiiviiiiic e 32
Gambar 4.8 Perhitungan MEAN .........ccoieieiriiine e 32
Gambar 4.9 Perhitungan Varians ..........cccccoeieiieieseesie s se et 33
Gambar 4.10 Hasil perhitungan Batch Normalization ............ccoccoovniiencncicnnen, 34
Gambar 4.11 Penerapan mask drOPOUL ...........ccuviririerierieieieieese e 34
Gambar 4.12 SKala Nilai tEISISA..........erveieiriiiie e 34
Gambar 4.13 Matriks hasil layer dropout............ccoceeeieieieinin e 34
Gambar 4.14 Matriks hasil MaxPooling 2D .........cccccceviveiiiiiiiiicie e 34
Gambar 4.15 Hustrasi DENSE LAY ........cccovviiiiiriiie e 35
Gambar 4.16 Penerapan persamaan transformasi linier...........cccocvevvvevivnenininenenn, 35
Gambar 4.17 Model AcCUracy dan LOSS.........cceieieeiieieeieieseeire e sre st s 37
Gambar 4.18 Confusion MALIiX ........ccccvcveiiiiiie e 38
Gambar 4.19 Sample gambar pengguna pendik...........ccccoccevvivieviieic s 44
Gambar 4.20 Hasil pengenalan wajah username pendiK..........ccccccoevevevieneeneiecnnn, 45
Gambar 4.21 Sample gambar pengguna ramadhani.............ccocverereneneneneiennenns 45
Gambar 4.22 Hasil pengenalan wajah username ramadhani...........c..cccoceeveieieennene 46
Gambar 4 23 Sample gambar pengguna KUNCAra............ccoevvevrinenenenienieneeeesiens 46
Gambar 4.24 Hasil pengenalan wajah pengguna Kuncara.............c.ccoceveevenvesneennenn, 46
Gambar 4.25 Sample gambar peNgguNa NYaN .........cccceveeeeieiieeieseeee e 47
Gambar 4.26 Hasil pengenalan wajah pengguna ryan ..........ccccoceeveneneneneneinnenns 47
Gambar 4.27 Sample gambar pengguna ilham ............cccccoeiiiiiiiiicic e 48
Gambar 4.28 Hasil pengenalan wajah pengguna ilham ..........ccccoovviiiincicicinen 48
Gambar 4.29 Percobaan jarak 25 CM ..o 49
Gambar 4.30 Percobaan jarak 30 CM ......covviiiieiiieee e e 50
Gambar 4.31 Percobaan jarak 35 CM ..o 50
Gambar 4.32 Percobaan jarak 40 CM ......coeoiiiieiiieee e 50
Gambar 4.33 Percobaan jarak 50 CM ........cceviiiiiiiniiieieeees e 51
Gambar 4.34 Hasil Skenario Pencahayaan Terang .........cccceovevvereneneniesienieieeenenns 52
Gambar 4.35 Hasil Skenario Pencahayaan Rendah ..........c.cccccoovviviiiivn v, 52
Gambar 4.36 Basis Data Sistem Penjualan Tiket Online...........cccoovviviiirccnnnn 53

XiX



Gambar 4.37 Entity Relationship Diagram .........cccccooeeiiiiieneneee e 53

Gambar 4.38 Halaman LOgin ........cccooeieiiiiiininise e 54
Gambar 4.39 Halaman AdMiN.........ccooeeiiiie e 54
Gambar 4.40 Halaman PeNgQUNE ...........coeieiiinirine e 55
Gambar 4.41 Halaman BookKing TiKet..........cccocveiveiiiiieiiiiiiee s 56
Gambar 4.42 Halaman Profil...........ccocooiiiii e 57
Gambar 4.43 Halaman verifikasi perekaman wajah..............ccccooviiininnninencnens 57
Gambar 4.44 Halaman profil setelah verifikasi..........cccccovvvviiieiiiicicece e, 58
Gambar 4.45 Halaman Face RECOGNITION.........cooiiiiiiiniiieieeeeesese e 58

XX



DAFTAR TABEL

Tabel 2.1 Tinjauan PUSEAKA ..........ccoooveiiiiiie et 5
Tabel 4.5.1 Perbandingan hasil evaluasi model .............cccocvvviviiiiei i, 44
Tabel 4.6 1 Tabel Hasil Percobaan Skenario Jarak ............ccovviinieniieneneneiennninns 49
Tabel 4.6 2 Hasil percobaan skenario pencahayaan............ccccoovvvriniieneiencieeinnnnns 51

XXi



	cb3767ced550abca1ccb1384518c5828e5bd64a5af8b6e61d8bea8dc06e353c7.pdf
	9994ead3c30a8a39f3c37b80a58fa168de0f44d1544c0da43de0191317fd0236.pdf
	9994ead3c30a8a39f3c37b80a58fa168de0f44d1544c0da43de0191317fd0236.pdf
	9994ead3c30a8a39f3c37b80a58fa168de0f44d1544c0da43de0191317fd0236.pdf
	9994ead3c30a8a39f3c37b80a58fa168de0f44d1544c0da43de0191317fd0236.pdf
	9994ead3c30a8a39f3c37b80a58fa168de0f44d1544c0da43de0191317fd0236.pdf
	9994ead3c30a8a39f3c37b80a58fa168de0f44d1544c0da43de0191317fd0236.pdf
	9994ead3c30a8a39f3c37b80a58fa168de0f44d1544c0da43de0191317fd0236.pdf

	cb3767ced550abca1ccb1384518c5828e5bd64a5af8b6e61d8bea8dc06e353c7.pdf
	cb3767ced550abca1ccb1384518c5828e5bd64a5af8b6e61d8bea8dc06e353c7.pdf

