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RANCANG BANGUN SISTEM PRESENSI BERBASIS
PENGENALAN WAJAH MENGGUNAKAN ANDROID

ARKAN FADHLAN
Dosen Pembimbing: Dr. Aris Sunawar, M.T. dan Imam Arif Rahardjo, M.T.

ABSTRAK

Sistem presensi manual pada perguruan tinggi rentan terhadap manipulasi
data, tidak efisien, dan membutuhkan waktu pencatatan yang lama. Untuk
mengatasi kendala tersebut sekaligus mendukung efisiensi administrasi smart
campus, dikembangkan aplikasi UNJ Electrical Student Attendance System
berbasis Android. Menggunakan bahasa Python serta pustaka OpenCV dan
DeepFace, sistem pengenalan wajah (face recognition) ini dirancang untuk
memverifikasi identitas mahasiswa secara otomatis, cepat, dan presisi. Proses
perancangannya mengaplikasikan metode Research and Development (R&D)
berbasis pendekatan Forward Engineering serta model SDLC Waterfall yang
meliputi tahap analisis, perancangan, koding, pengujian, dan pemeliharaan.
Aplikasi ini mengintegrasikan fitur deteksi wajah, pemantauan lokasi, pemrosesan
real-time, dan rekapitulasi laporan. Kehadiran fitur-fitur tersebut mempermudah
mahasiswa melakukan absensi secara mandiri serta memfasilitasi dosen dalam
mengelola administrasi kelas. Evaluasi fungsional (black box testing)
mengonfirmasi bahwa teknologi ini beroperasi secara optimal pada kondisi cahaya
yang memadai dan efektif mencegah kecurangan titip absen. Tingkat kelayakan
aplikasi juga terbukti sangat tinggi, ditunjukkan oleh pencapaian skor 98% dari
validator ahli media dan 94% dari responden mahasiswa. Hasil ini menegaskan
bahwa sistem presensi berbasis pengenalan wajah ini sangat layak
diimplementasikan sebagai media pendukung pembelajaran digital yang jauh lebih
unggul dibandingkan sistem konvensional.

Kata kunci: Sistem Presensi, Android, Pengenalan Wajah, Face Recognition,
DeepFace, OpenCV, SDLC.
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DESIGN AND DEVELOPMENT OF AN ANDROID-BASED
ATTENDANCE SYSTEM USING FACE RECOGNITION

ARKAN FADHLAN
Supervisors : Dr. Aris Sunawar, M.T. and Dr. Imam Arif Rahardjo, M.T.

ABSTRACT

Manual attendance systems in higher education are susceptible to data
manipulation, inefficient, and time-consuming. To address these limitations while
supporting the administrative efficiency of a smart campus, the Android-based UNJ
Electrical Student Attendance System application was developed. Utilizing Python
alongside the OpenCV and DeepFace libraries, this face recognition system is
designed to verify student identities automatically, quickly, and precisely. The
design process applies the Research and Development (R&D) methodology based
on a Forward Engineering approach and the Waterfall SDLC model, which
encompasses analysis, design, coding, testing, and maintenance phases. The
application integrates face detection, location tracking, real-time processing, and
report recapitulation features. The presence of these features facilitates students in
performing self-attendance and assists lecturers in managing classroom
administration. Functional evaluation (black box testing) confirms that the system
operates optimally under adequate lighting conditions and effectively prevents
proxy attendance fraud. The application's feasibility rate is also proven to be
exceptionally high, demonstrated by a score of 98% from expert media validators
and 94% from student respondents. These results confirm that this face recognition-
based attendance system is highly feasible for implementation as a digital learning
support — medium,  significantly  outperforming  conventional  systems.

Keywords: Attendance System, Android, Face Recognition, DeepFace, OpenCV,
SDLC.

viil



DAFTAR ISI

LEMBAR PERNYATAAN KEASLIAN KARYA ..o i
LEMBAR PERSETUJUAN PEMBIMBING TUGAS AKHIR..................... ii
LEMBAR PENGESAHAN TUGAS AKHIR ........ccoooiiiiiiiiieiceee iii
LEMBAR PERNYATAAN ...ttt iv
KATA PENGANTAR ..otk v
LEMBAR PERSEMBAHAN ........ooiiiiiiiiiiiie ettt vi
ABSTRAK ...ttt et r e e e san e s ne s eeas vii
ABSTRACT ...ttt ettt be b viii
DAFTAR ISL......coiiitiiiiiiiteniienee e itessnessstesesseseesitsssaesnnssssesnsseessessnsessessassansanbe ix
DAFTAR TABEL........cooiiiiiiii ittt xiii
DAFTAR GAMBAR ........coiiiiiiiiiiie ittt et XV
DAFTAR LAMPIRAN ...t xvi
BAB I PENDAHULUAN ......oooiiiiiiii it 1
1.1 Latar Belakang Masalah...........c.ccooiiiiiiiniiii e 1
1.2 Identifikasi Masalah ..........ccccooiiiiiiiiiii e 4
1.3 Pembatasan Masalah ...........cccoooiiiiiiiiiiii e 4
1.4 Perumusan Masalah...........cocooiiiiiiiiiii e 5
1.5 Tujuan Penelitian..........ccoiviiiiiiiiciiieeee s 5
1.6 Manfaat Penelitian .......cccoceeviiiiiieiieeiiniiieee e 5
BAB II TINJAUAN PUSTAKA ...t 8
2.1 Kerangka TeOTT.....cccuviiuiiiiieiiiiieee e 8
2.1.1 Rancang Bangun ..........ccccccoiiiiiiiiiiii 8
2.1.2 Pengenalan Wajah.........cccooiiiiiiiii i 9
2.1.3 Sistem Presensi.. ..o 14

X



2.1.4 APIIKAST oo 14

2.1.5 ANAIOTd. ..o e 15
2.1.60 MYSQL ..ot 15
217 PHP oottt 16
2.1.8 Algoritma Pengolahan Citra..........cccocveviiiiiiiiiiiie e 18
2.1.9 Local Binary PALtEFNS ......ccccccoousiuieiiiieiiiieiiiiie s ssiee e 22
2.1.10 Local Binary Patterns Histograms (LPBH).........c.cccccoooeiiiiinienns 26
2.1.11 Histogram Of Oriented Gradients (HOG) ...........ccociiiiinninniinnncnn 31
2410 Python.........ccocoaua ..o e e B B 34
2.¥.13 DecpFacc ByiliON........... 34" 4........... . .................. 5. %.... 35
2.1.14 OpenCV (Open Source Computer Vision) Python..............c...cccoc 36
2.1.15 PikgEll .. SEuu—. .......... 8. S ... 38
2.1.16 Software Development Life Cycle (SDLC) .......cccccvvviriviiinieiiiinnns 39
2.1.17 Kisi-Kisi Dan Instrumen Penelitian ...........cccoceeiiiiiininiiicniennne 41
2.2 PenelitiafffREICTATINNS—I—— . S0 S5 .. SSS——— .0 ..."........ ] 42
28 Kerdnglka BUGHIGRS=. . . . A S ... ... L. g 44
BAB III METODOLOGI PENELITIAN ........ccoooiiiiiiiiiieeee e 46
3.1 Tempat dan Waktu Penilitian..........ccccccvviiiniiiin i 46
3.2 Metode Benelitian...«L. 5. b B LR LK 46
3.3 Rancangan Penelitian ............cocoveiiiiiiiiiiiiie s 46
3.3.1 Diagram Alir Penelitian SDLC ........ccccocooiiiiiiiiiiiiieiee 46
3.3.2 Diagram Blok Penelitian ...........cccccoviiiiiiiiiiiciiiicceei 48
3.3.3 Flowchart Penelitian SDLC ..........cccooiiiiiiiiiiieeee 49
3.3.4 Alur Cara Kerja ApliKasi.......ccocoveiiiiiiiiiiiiiiecccec e 50
3.4 Pelaksanaan Penelitian ...........ccceiviiiiiiiiiiiie e 52
3.4.1. Prosedur Penelitian...........ccoccveiiiiiiiiiiiiiie e 52



3.4.2 Tahapan Rancang Bangun Aplikasi.........cccccuvveiiniiniicniiiiniciccns 54

3.4.3 Alat dan Bahan Penelitian..........cccccooiieiiiiiinniniicee e 54
3.4.4 Gambar Kerja Penelitian ...........cccoovviieniiiiinc e 59
3.5 Kisi-Kisi & Instrumen Penelitian..........ccoceeeiiiiiiieiiiienniee e 61
3.5.1 Instrumen Pengujian BlackBoOX ........ccccccocuiiiiiiiiiiniieiiiie e 61
3.5.2 Instrumen untuk Ahli Media .........ccoovveiiiiiieiicceee e 68
3.5.3 Instrumen untuk Mahasiswa..........cc.ocoeiiiiieniiin e 68
3.6 Teknik Pengumpulan Data..........cccccoiiiiiiiiiiiiiie 69
34.140bservasi.............. .4 M R 70
8.9.2 Studi LiteratDrcses.......... &7 4. ... W ... 8% 70
3.6.3 Metode Angket (KUISONET).....cccueriiiiiiieiiiiiiesiie et 70
3.7 Teknik Analisis Data..........cccooieriiiiiiieiiieiie e 70
3.7.1 Data Kualitatif........coooiiiiiiiiieic e 70
3.7.2 Data Kuantitatif...........ccooooeiiiiiiiiiii i 71

3.7.3 Pengujian Teknikal (BlackBox Testing) Media Aplikasi Presensi.... 71

3.7.4 Pengujian Ahli Media. .....c.covvusimnioniniiesiiesnie s e e 72
3.7.5 Pengujian Angket Respon Pengguna ..........cccccoiiiiviiicniinie i 73
3.7.6 Pengujian Foto Kamera Depan ..........cccoccviiiiiniiiii e 73
3.7.7 Pengujian Jarak Kamera HP............ccocooviiiiiiiiiii i 75
3.7.8 Pengujian Aksesoris Pada Wajah...........cccocoiiiiiiiiiiiin 76
BAB IV HASIL PENELITIAN ......ccccoiiiiiiiiiiii e 78
4.1 Deskripsi Perangkat Lunak ..........cccocoooviiiiiiiiiiii 78
4.2 Hasil Penelitian ..........cccoiiiiiiiiiiiiciicic e 79
4.2.1 ANALISIS (ARALYSTS).eeiueeiiiiiiiiiie et 79
4.2.2 DeSaIN (DESAIGN) .....uveirieiieiirieiee et 81
4.2.3 Pengambangan (Development)..........c.ccuvuevirieiieeiiiicnieiineeseanens 81

X1



4.2.4 Pen@Ujian (TESIING) ...ccoveveieeiiiiieeie ettt 87

4.2.5 Pemeliharaan (Maintenance).............ccccccuoeuvieniiiienieenenienieseseee 103

4.3 Pembahasan .........ccocviiiiiiiiiic s 104
4.3.1 Kelaikan Aplikasi PreSensi.........cccoccvviieriiiiicniiieenese e 105
BAB V KESIMPULAN DAN SARAN ..ottt 107
5.1 KeSIMPUIAN. .....viiiiiie ittt 107
5.2 Keterbatasan Produk ............ccccooiiiiiiii i 107
I BT 1607 PP TOPOTPRTUPIY. - 108
5.4 REKOMENAAST ...uveiieieiii ittt 108
DAFTAR PUSTAKA ...t 110
LAMPIRAN ...ttt eite it siee st aastesast e sessaee e seasssasessaessaneesareesressaneessessans 113

xii



DAFTAR TABEL

Tabel 2.1. Penelitian REIEVAN .........covoiiiiiiiie e 41
Tabel 3.1. Prosedur PENEIILIAN .........c.coiiiiiiiiecce e 52
Tabel 3.2, SPeSifikasi LapLOP.......coeiviiiiiiiiie e 55
Tabel 3.3. Spesifikasi HP OPPO ALB.......cccoiiiiiieieieieisee e 56
Tabel 3.4. Spesifikasi HP Redmi Note 12 (Versi 4G) .....ccovvvieieniiiieieeeeese e 57
Tabel 3.5. Spesifikasi HP POCO FB...........cccoviiiiiiiiieece e 58
Tabel 3.6. Instrumen Uji Black Box Pengguna Superadmin. ..........cccoeevevieevieevensnesnnsnnns 62
Tabel 3.7. Instrumen Uji Black Box Pengguna Admin .........ccccceeveiieieniene e 63
Tabel 3.8. Instrumen Uji Black Box Pengguna Kormat............c.cccccevevveveinevesnsieseesnenn 64
Tabel 3.9. Instrumen Uji Black Box Pengguna MahasiSwWa ............cccevereineninienenieneenn, 65
Tabel 3.10. Instrumen Uji Black Box Pengguna DOSEN ............ccovierieiiiieninencsesiesie s 67
Tabel 3.11. Kisi-Kisi Instrumen Ahli Media ...........ccovviieiniiiiiee et 68
Tabel 3.12. Kisi-Kisi InStrumen MahaiSWa .............ccovviieieieiieie e 69
Tabel 3.13. Tahapan SDLC ........occciiiiiie e ee et et sre e sre e snner e nee s 69
Tabel 3.14. SKala GUELMEN. ......c.coiiii et s 71
Tabel 3.15. Skala Penilaian kelayakan Uji Teknikal ...........ccccooeviiiiiiciiiiiciciecie e 71
Tabel 3.16. SKala LIKEIT......cceiiiiieieieisisiisie st 72
Tabel 3.17. Skala Penilaian kelayakan Ahli Media ..........cccoovieininiininiieneeeeees 72
Tabel 3.18. Skala Kualifikasi Penilaian Produk .............cccccevieiieeneiieiienieieesese e 72
Tabel 3.19. SKala LIKEIT.. ..ot st s 73
Tabel 3.20. Skala Penilaian kelayakan Uji Coba Pengguna ...........cccceeeveiiiiincneneninn 73
Tabel 3.21. Skala Kualifikasi Penilaian Produk ...........c.ccocceieiieiieiieeieneieee e 73
Tabel 3.22. Kategori Pengujian Foto Kamera Depan ..........ccccvvvvviiveiiieeieesieeseesiesieseeas 74
Tabel 3.23 SKala GUIIMAN.........couiiiiiciiiie et e 74
Tabel 3.24. Skala Penilaian kelayakan Uji Processing TiMe........ccccveveevveieeviesiieevesvenns 74
Tabel 3.25. Skala Penilaian kelayakan Uji Proses Capture..........cccoceoereiiinniiienenenienns 75
Tabel 3.26. Kategori Pengujian Jarak Pada HP ............ccccooiiiiiiiiiiicc i 75
Tabel 3.27. SKala GUELMAN. ......cccoiiiiiiiieie e st see s 76
Tabel 3.28. Skala Penilaian kelayakan Uji Jarak Kamera Hp............ccoceoeiiininciiicnnn 76
Tabel 3.29. Kategori Pengujian Akesesoris Pada Wajah............ccccccvveeiieevinevic e e, 76
Tabel 3.30. SKala GUELMAN...........cooiiiiiciee e e 77
Tabel 3.31. Skala Penilaian Kelayakan Uji Aksesoris Pada Wajah...........cccccccoceveviennne. 77
Tabel 4.1. Uji Black Box Pengguna SUperadmin ..........ccecuevveeeieieeieeiesecire e e sve e 88
Tabel 4.2. Uji Black Box Pengguna AdMin ..........cocooeiiiiiine e 89
Tabel 4.3. Uji Black Box Pengguna KOIMALt ...........ccooeieiniiinesisie e 90
Tabel 4.4. Uji Black BOX MENASISWA ......ccuvviiiiiiiiiiiieieisiisies e 93
Tabel 4.5. Uji BIaCK BOX DOSEN ......cciiiiiiiiiiiiiiiiisiesiee ettt 94
Tabel 4.6. Hasil Penilaian Validitas Ahli Media pada Aspek TeKnis........c.cccoeeveevivennnnnn 96
Tabel 4.7. Hasil Penilaian Validitas Ahli Media pada Aspek Tampilan..............ccccceuee. 96
Tabel 4.8. Hasil Penilaian Validitas Ahli Media keseluruhan ..., 97
Tabel 4.9. Hasil Uji Coba Pengguna Aspek TeKNIS........cccevvieeiiiiiciicieceee e 98
Tabel 4.10. Hasil Uji Coba Pengguna Aspek EStetika...........ccccooeiiieriiiiiiiiciic 98
Tabel 4.11. Hasil Uji Coba Pengguna Keseluruhan.............ccccooveviiiiicniiicnccesc e 99
Tabel 4.12. Hasil Uji Processing TIMe ........ccocoiiieiiiieincseesese e 99
Tabel 4.13. Data Hasil Pengujian Processing TiMe .........ccocurviirineneieiieisisese e 100
Tabel 4.14. Hasil Uji Processing Capture ............ccooeveeeeiereeieene e see e see e 100
Tabel 4.15. Data Hasil Pengujian Processing Capture..........ccooveeviierenesieseseene e 101

xiil



Tabel 4.16. Data Hasil Pengujian Foto Kamera Depan .........ccocevvvvevenesciesnseenie e 101

Tabel 4.17. Hasil Uji Jarak Kamera Hp ......cooooiiiiie e 102
Tabel 4.18. Data Hasil Pengujian Jarak Kamera..........ccoceovvveiineiiieniieee e 102
Tabel 4.19. Hasil Pengujian AKSesoris Wajah ...........cccocevieiineineninesicse e se e 103
Tabel 4.20. Data Hasil Pengujian Aksesoris Wajah ..........ccccceevveveiviviccie e 103

X1V



DAFTAR GAMBAR

Gambar 2.1. Original image M — Feature vectors — Principal components................. 21
Gambar 2.2. Lima Eigenface pertama yang dibuat dari basis data ORL.Lima................. 21
Gambar 2.3. Diagram Arsitektur CNN + Stacked Autoencode...........ccccevveveivieeviennnnne 22
Gambar 2.4. Tahapan proses local binary pattern untuk menghitung nilai binner .......... 24
Gambar 2.5. Tahapan proses dari local binary pattern untuk menghitung nilai biner ..... 27
Gambar 2.6. Matriks nilai desimal dengan LBP untuk ekstrasi Citra..........c.cccceevervvennnenn 29
Gambar 2.7. Proses ekstrasi citra dengan LBP pada window berukuran 3x3 dan 5x5..... 30
Gambar 2.8. Metode Pengembangan Perangkat Lunak Waterfall ................ccccooovevenann. 41
Gambar 2.9. Kerangka Berpikir ..ot 45
Gambar 3.1. Diagram Alir PENEITIAN .........ccoviiiiiiiiieie i 47
Gambar 3.2. Diagram BIok Penelitian ...........ccocoiiiiiiiiiiiieiee e 48
Gambar 3.3. Flowchart Penelitian...........cccccoiiiieiiiiie et 49
Gambar 3.4. Flowchart SUPEradMmin ........c.ocuiiiirinieieieieieese e 50
Gambar 3.5. FIOWChart AdmIn ........coooiiiiieie e 50
Gambar 3.6. FIowchart KOMMAaL ...........c.ooiiieiiiiee e s 51
Gambar 3.7. FIOWChart MaN@SISWA. ...........ccueuiieriinieiiiieieisese et sbe e 51
Gambar 3.8. FIOWCNArt DOSEN ..........oveuieiiiiiiiniesiesiesieieiesesesse et ee e sessessessesie e 52
Gambar 3. 9. Tahapan Rancangan Penelitian .............cccooereieiinininienene s 54
Gengifar 3.10. LaptQii. NEsmm——............ B8 ... [SSS——— . ... % 55
Gambar 3.11. Handphone OPPO AL .........cccoiiiirieiiieieisisi e 56
Gambar 3.12. Handphone Redmi Note 12 (Versi 4G)......cccooiiiirineieieieieesisesesie e 57
Gambar 3.13. Handphone POCO FB..........ccciieiiiiiiiii st 58
Gambar 3.14. Wireframe dan Tampilan AWal ..........ccooceeiiiiiieiiic i 59
Gambar 3.15. Wireframe dan SignUp & LOGIN .......ccoveiiiieiiiecccieceeie e 59
Gambar 3.16. Wireframe dan HOMEPAGE. ........ccocveiieiieiiiieiiecece e 60
Gambar 3.17. Wireframe dan MYCOUISE .........cocuiirierieiiinieicisi st 60
Gambar 4.1 HaSil UL APHKESI........coviiiiiieieiiiiieie st 78
Gambar 4.2 Fitur Pendaftaran Wajah ... 79
Gambar 4.3. Desain Tata Letak APIKEST ........cccoiiiieiiiiiiiiiii e 81
Gambar 4.4. Page Awal Tampilan APIKaSH ......ccccovviiiiiiiiie e 82
Gambar 4.5. Tampilan (a).Login ,(0).RegiSter........cccvviviiii i 83
Gambar 4.6. Tampilan Dashboard ... e 84
Gambar 4.7. Tampilan (a).Mata Kuliah Saya, (b. Detail mata kuliah saya ..................... 85
Gambar 4.8. Tampilan NOTTIKAST ........coveiviiiiiiiie e 86
Gambar 4.9. Tampilan Menu Utama ..........cocooiiiriiiiiiieiiicesiesie e 87
Gambar 4.10. Menampilkan hasil pengembangan pada fitur login, signup.................... 104

XV



DAFTAR LAMPIRAN

Lampiran 1 Formulir Pra Penelitian Rancang Bangun Aplikasi presensi Berbasis

pengenalan wajah menggunakan ANdroid. ...........cccooeveiininneee e 113
Lampiran 2 Hasil Validasi Ahli Media. ..o 115
Lampiran 3 Lembar Instrumen Uji Coba PENGQUNA. ........ccccvririnirieiiiececese e 119
Lampiran 4 Data Hasil Uji Coba Terbatas PEngguna. ............ccoceeereriieirnininenese e 121
Lampiran 5 Data Hasil Uji Foto Kamera Depan........c.cccccevovevieeiievinnie e, 122
Lampiran 6 Data Hasil Uji Jarak Kamera Hp .........cccoocvivieeiie i 123
Lampiran 7 Data Hasil Uji Aksesoris Wajah...........ccccceviiiiiiiie s 124
Lampiran 8 DOKUMENTASH..........coeiiieiiiiiiiie e et se et it s st e e sre st sbe e re e sresreenes 125
Lampiran 9 StrUKLUr COOE .........ooeiiiiiiiiiiiie et bbb 126

XVvi



	f8f9b780c733dbe383698c17d0614a42f7e506a66493f62b1472badf6b261bee.pdf
	f8f9b780c733dbe383698c17d0614a42f7e506a66493f62b1472badf6b261bee.pdf
	f8f9b780c733dbe383698c17d0614a42f7e506a66493f62b1472badf6b261bee.pdf

