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ABSTRAK

Absensi pegawai merupakan salah satu kegiatan penting dalam mengukur
tingkat kedisiplinan dan kehadiran pegawai pada suatu instansi. Dinas
Perindustrian Provinsi Sumatera Selatan saat ini masih menggunakan sistem
absensi fingerprint yang memiliki beberapa kelemahan, seperti terjadinya
antrean saat jam masuk kerja, keterbatasan dalam memantau lokasi pegawai,
serta masih adanya kemungkinan terjadinya kecurangan dalam proses
absensi. Penelitian ini bertujuan untuk merancang dan membangun aplikasi
absensi pegawai berbasis Android yang menerapkan teknologi Geofencing
dan Face Record sebagai metode validasi kehadiran. Metode pengembangan
sistem yang digunakan adalah Agile dengan framework Scrum. Teknologi
Geofencing diterapkan menggunakan Algoritma Haversine untuk
menghitung jarak antara lokasi pegawai dengan lokasi kantor berdasarkan
koordinat GPS. Selanjutnya, proses verifikasi identitas dilakukan
menggunakan Face Record yang memanfaatkan Google ML Kit untuk deteksi
wajah dan TensorFlow Lite untuk pengenalan wajah. Hasil penelitian
menunjukkan bahwa aplikasi yang dikembangkan mampu memverifikasi
kehadiran pegawai berdasarkan lokasi dan identitas wajah secara bersamaan
sehingga dapat meningkatkan keakuratan data absensi, mengurangi potensi
kecurangan, serta mempermudah pengelolaan data kehadiran pegawai di
Dinas Perindustrian Provinsi Sumatera Selatan.

Kata Kunci: Absensi Pegawai, Geofencing, Face Record, Algoritma
Haversine, Android, Pengenalan Wajah.
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ABSTRACT

Employee attendance is an important activity used to measure employee
discipline and presence within an institution. The Department of Industry of
South Sumatra Province currently uses a fingerprint-based attendance system
which has several limitations, including queues during check-in hours,
limited employee location monitoring, and the possibility of attendance fraud.
This study aims to design and develop an Android-based employee
attendance application that implements Geofencing and Face Record
technologies as attendance validation methods. The system was developed
using the Agile methodology with the Scrum framework. Geofencing was
implemented using the Haversine Algorithm to calculate the distance between
the employee's location and the office location based on GPS coordinates.
Identity verification was then carried out using Face Record technology
supported by Google ML Kit for face detection and TensorFlow Lite for facial
recognition. The results show that the developed application is capable of
validating employee attendance through simultaneous location verification
and facial recognition, thereby improving attendance data accuracy, reducing
the potential for fraud, and facilitating attendance management at the
Department of Industry of South Sumatra Province.

Keywords: Employee Attendance, Geofencing, Face Record, Haversine
Algorithm, Android, Face Record.

X1l



DAFTAR ISI

LEMBAR PENGESAHAN PEMBIMBING ii
LEMBAR PENGESAHAN PENGUJI iii
LEMBAR PERNYATAAN BEBAS PLAGIARISME ....... Error! Bookmark not
defined.

LEMBAR PERNYATAAN Al.ccouiiniiineicnennsanosssisssssssssssasssssssssssssssssassssassssssssas v
MOTTO DAN PERSEMBAHAN eeee Vi
KATA PENGANTAR ix
ABSTRAK ..uucioviiiniinniinniesnnssssossssssssossssssassssssssssossssssassssassssssssasssasssssssssssssasssasess xi
ABSTRACT ..uuoieiieininininsanssnnsnsssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssss xii
DAFTAR ISL..uuuiiiiiinninnninsnicsseissssssssnsssssssssssssssssssssssssasssssssssssssssssasssssssssssssssssass xiii
DAFTAR TABEL Xvi
DAFTAR GAMBAR xvii
DAFTAR LAMPIRAN xviii
BAB 1 PENDAHULUAN 1
1.1 Latar BelaKang ...........oocuooiiiiiiiiiee et 1
1.2 Rumusan Masalah ...........cooeiiiiiiiiiiiiiiecieeieece e 3
1.3 Batasan Masalah...........ccooieiiiiiiiiiiieiicccccee e 3
Le4 TUJUAN .ottt ettt ettt e sat e et e st e et e e saeeenneenneas 4
LT\ 31 T | PSR 4
1.6 Sistematika PenuliSan ..........ccceeeeuiieriiiieiiiieeeiieeeiie e e 5
BAB II TINJAUAN PUSTAKA.....cooiruriinnninsanssenssnsssisssssssssasssssssssssssssssssssasssssss 7
2.1 Landasan TeOTT.......ccccueeeruieerieeeriieeiieeeieeeeiteeeieeeereeesereeessseeesaneesnsseesnneesneeas 7
2.1.1 Sistem AbSensi PEZaWal ........cccueveviiieiiiieiiieeieece et 7
2.1.2 Mobile ANAIOId.......cooiiiiiiieeiiee e e 7
2.1.3 MEtOAe GEOSEHCING ...c..eeeeeeeeeiieeee ettt 8
204 FACE RECOFA ...ttt e 9
2.1.5 Metode AGile SCHUM ......cccoovueiieiiiieiiiiiieeeteeee et 10
2.1.6 BlACKBOX TOSTING .......cccveeeiieeeieeeeieeecee ettt aeeeeaee e veesnreesnvee e 11
W O 1 R 12
218 MYSOL ettt ettt 12
2LLG DAFE ettt ettt et e e e raeennaens 13
20TO PHP ettt ettt et e e raeeanaens 14
2.1.11 Unified Modeling Language (UML)..........ccccooimniiiiiiiniiiiierieeiceeie e 14

Xiii



2.1.12 USECASE DIAGFAM ........ccceeeeeieaaieeeieeeseee et eiteeeieeesveesveesnaaee s 15

2.1.13 ClASSDIAGIAN ...ttt saaeebeessaeensaens 16
2.1.14 ACHIVILY DIAGFAM .....eeeeeeeeeeeeiieee et eae et e e et e e e aaaae e eenees 17
2.1.15 Sequence DiA@Iam .............cccccuueeeueeeiiieeiiieecieeeee ettt 18
2016 FIOWCHATE ...ttt ettt et e nseessaeensaens 20
2.1.17 GOOZLE ML Kt ......oooeeeeeieeeeeeceeeeee ettt e aee e e e e 22
2118 TeNSOFFIOW LTt ...ttt esaens 22
2.2 StA1E OF THE ATl ..ottt ettt saae e e ssaeesaens 23
2.2.1 GAP dan NOVEILY ........ccccueieeiiieeiieecieeecee et e e 24
BAB III METODELOGI PENELITIAN 27
3.2 Tempat dan Waktu Penelitian............ccoecveriiiiiieniienienieceecee e 28
3.3 Metode Pengumpulan Data ..........cccooiiiiiiiiiiiieiieee e 28
3.4 Metode Pengembangan SiSteIM.........ccc.eevuierieeiiienieeiienieeieeeee e ere e 29
3.5 Metode Pemecahan Masalah ...........ccccooeiiiniininiinieeeeeeeeeeeee 31
3.6 Analisis Data dan Kebutuhan Sistem .............cccccoeeviieiiieecciieccie e, 34
3.6.1 Flowchart Yang Berjalan ..........ccccocceeiiiiiiiiieeiieieceeceeee e 34
3.6.2 Flowchart Yang di UsulKan ............cccocveriiiiiiieniienieeiececee e 35
BAB IV HASIL DAN PEMBAHASAN 39
4.1 Analisis Pengembangan SiSteM...........cccvevviieriieeiieniieeiienieeieenee e see e 39
4.1.1 Product Backlog (PErencanaan) ............ccceeecueeerueeerieeenieeenieesnneesnneeesnnneeens 39
4.2 Pemodelan Diagram UML ........c..ccccooiiiiiiiiiiiniieeceeeeeeee e 41
4.2.1 Use Case DIa@ram ........cccueeeiuiieeiiieeeiiieeeiieeeieeeeieeesieeeseveesneneesnnseessnseesnnseeens 42
4.2.2 ACHIVIEY DIAGFANM .......oooeeeeeieeeieeee e eieeeete e seeeevee s seveesseveessaseesnneeans 43
4.2.3 Sequence DiaQram .............c.ccocueecuieieiniuiiiiieiieneeneeeeeeeesee e 53
4.2.4 ClasS DIZIAM ..eecuviiieiiieeiiieeiiee ettt ettt svee e e e eeeseseeenneesnnseeenneeens 65
4.3 Halaman APIKAST .....cccuieeiiiieiiieeieeeie ettt et e s esaneeen 68
4.3.1 Halaman LOZIN .....cc.covueriiriiiiniiieeeeteteetese ettt 68
4.3.2 Halaman PeZawal ........cc.ccoieviiriiiiiiiiiieieiienieceeeseee et 69
4.3.3 Halaman Profil Pegawai..........cccuevviiiieiiiieniieeeie ettt 70
4.3.4 Halaman Ganti Password ...........cccccoeriiiiiiiiiiiieieeceeeeee e 71
4.3.5 Halaman ADSENSI......c.eeiiriiiiriiiieieeiteteet ettt 72
4.3.6 Halaman Map ........cccuieeiiiieeiiiecie ettt e e e e s eenaeesneeeenneeen 73
4.3.7 Halaman RIWaYAt ..........cccceeiiiiiiieeiieiie ettt 74
4.3.8 Halaman Admin...........cocoeviiiiiniiniiiiiceeeseeeeeeee et 75
4.3.9 Halaman Data PEZaWal ..........ccccvieriiiiieiiieeeiieeeiie et 76
4.3.10 Halaman Kelola Data Riwayat Absensi Pegawai (Admin) ........................ 77

Xiv



4.3.11 Halaman Setting LoKaSI .........cceeevuierieriieiieeieeie et 78

4.3.12 Halaman JadwWal .........ccccoeiiiriiiiiiieieieeeee e 79
4.3.13 Halaman Kepala DINas..........ccccueeeiiieeiiiieiiiecciie et 80
4.3.14 Menu Validasi Absensi Pegawal ..........ccoeeveeiienieniieniieiienie e 81
4.4 Struktur Basis Data...........ccooieiiriiiiiieiieeeseeeee e 82
4.4.1 Tabel Kehadiran ............ccoceoiiiiiiiiiiiieeeee e 82
4.4.2 Tabel JadWal.........ooiiiiiiiiiiieiee e 83
4.4.3 TaDEL SELUNES ...ccvvieiieiiieiieeie ettt ettt ettt et eebeesaaeenbeenees 83
4.4.4 Tabel PeN@UNA .........coooiiiiieiiieciieeee et e e e e eaaeeens 84
4.5 Analisis AlZOTItMa HAVEFSINE..........c.cecueeuieiiieaiiesiieeieeeee e see et eee e 85
4.5.1 Implementasi Perhitungan Haversine ............cccccceeeeeveeecreenceeeceeneeesreenns 85
4.5.2 Hasil Implementasi Perhitungan Haversine.............cccoocveveeiiniveneneneennnn. 86
4.6 Tabel PeNGUJIAN .......oocvieiiieiieeiie ettt ettt et e esr et esebeesaeeenseenees 86
4.6.1 Pengujian LOZIN......c.ccccuieiiieiiiiiieeiieiee ettt ettt etee v e sbeesaeeenreeneas 86
4.6.2 Pengujian Absensi MasuK .........ccocciiiiiiiiiiiinieeie e 87
4.6.3 Pengujian Absensi Pulang ...........ccccoeviieiiiiiiiiiiiniicieecee e 88
4.6.4 Pengujian Kelola Data Pe@awai ..........cccceeeuieeiienieiiienieeieesee e 89
4.6.5 Pengujian Daftar Wajah..........cocooiiviiniiiiiiiniiccccccece 90
4.6.6 Pengujian GeOferCING ..........ccveeveeeueeiiieeieeeiieeieesiteeteesieeeseeseaesseessseeseenenes 91
4.6.7 Pengujian Validasi PEZawal ..........ccoeeieviieriieeiienieciiceeeeeee e 92
4.7 Pemeliharaan SISt .........cceeriiiiiiiiiiiie et 92
BAB V PENUTUP 95
5.1 KESIMPUIAN ...oieiiiiieiieecee ettt e e e e eeenneees 95
5.2 SATAN...ceiitiiiiiie ettt et ettt e st e saeees 95
DAFTAR PUSTAKA 97
LAMPIRAN . ...ciiiiniirniseisicssissesssesssissssssssssissssssssssssssssssssssssssssasssssssssssssssssssssass 100

XV



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

DAFTAR TABEL

1 Simbol UseCase Dia@rami.............c.cccveeueeeueeeeeeciieniienreesieenseesseesveenees 9
2 SImbol UseCase Diagram................ccouueeeueeecueeesireeiireecieesseeesiseeesseeens 9
3 Class DIagram ........c.ccceeeiieriieniieiieeie ettt 16
S5 ACHVILY DIAGFANN .....eeeeeie e saae e e e 18
6 Sequence DiaGEam ..............ccccvevceieiiiieiiieeeiee ettt 19
8 SIMbBOL FIOWCHATT ... 21
10 S1A1€ Of THE ATl oottt 23
1 Spesifikasi Perangkat Keras (Hardware)...........cccceeevieeecrieeciieecieeeeen. 38
1 Tabel Kehadiran.........c.cooeeeiiiiiiieiienieeceeeeeeescee e 82
2 Tabel JadWal.......cocoiiiiiii e 83
3 TabE]l SETINES ..eeuvveeiieiiieeiieeieeeie ettt et e be e e es 84
4 Tabel Pengguna ...........oocoiiiiiiiiiieeeee e 84
5 Tabel Pengujian LOZin .......c.cccovevviieriiieiieiieeieeeie et 87
6 Tabel Pengujian Absensi Masuk ..........cccocoeeviiiiiiiiinniiiiiieeeeee, 87
7 Tabel Pengujian Absensi Pulang..........c.cccceevieviiiiiieniiicienieeieeee e, 88
8 Tabel Pengujian Kelola Data Pegawai ..........cccocceeeiieniiiiinniieieiee, 89
9 Tabel Pengujian Daftar Wajah .........c.ccceevieviiiniiiiieiecceeeeee e, 90
10 Tabel Pengujian Geofencing .............cccueevereeneesienieneeniineeneeeeneens 91
11 Tabel Pengujian Validasi Pegawai..........ccccceeevieriiiiiienieeiienieeieeens 92

XVi



DAFTAR GAMBAR

Gambar 2. 1 Alur Kerangka Agile SCrum............ccccccoveveevciieiiieniienieeieeeeeeenn, 11
Gambar 3.1 Tahapan Penelitian...........cccoocvieiiiieiiieeieecceeee e 27
Gambar 3. 2 Flowchart Yang Berjalan ...........cccocoveeviieiiiniienienieeiece e 35
Gambar 3. 3 Flowchart Yang Diusulkan ..........ccccccoeevieniiieniieecieceee e, 37
Gambar 4. 1 Use Case DIiagram............cceeevieriiiiiiiieiiienieeiieie e 42
Gambar 4. 2 Activity Diagram LOZIN ...........cccveeviieecieeeiieeeeeeeiie e 44
Gambar 4. 3 Activity Diagram Proses ADSENSi ........ccccccvevveevieniieniienieeiieeeeenn, 45
Gambar 4. 4 Activity Diagram Pendaftaran Wajah Pegawai (Admin)................ 47
Gambar 4. 5 Activity Diagram Kelola Data Pegawai (Admin) ..........cccceevenene. 48
Gambar 4. 6 Activity Diagram Kelola Lokasi Absensi (Admin) ...........cc..c........ 49
Gambar 4. 7 Activity Diagram Kelola Data AbSensi ........cccccceeeevvevienieeiiiennnnnne. 50
Gambar 4. 8 Activity Diagram Validasi Absensi Pegawai (Kepala Dinas) ........ 52
Gambar 4. 9 Sequence Diagram LOZIN ...........c..ccoveeiievieniieiieeieeceeeie e 54
Gambar 4. 10 Sequence Diagram Absensi Pegawai ..........c.cocevevvenvcneeicnnenne. 55
Gambar 4. 11 Sequence Diagram Pendaftaran Wajah Pegawai..............c........... 57
Gambar 4. 12 Sequence Diagram Kelola Lokasi Absensi .......c.ccccceveevericnnnnne. 59
Gambar 4. 13 Sequence Diagram Validasi ADSENSi .........ccceeveevieviienieeineennnnnnn. 61
Gambar 4. 14 Sequence Diagram Kelola Data Absensi.........cccceecvervenenicnnenne. 63
Gambar 4. 15 Class DIagram...........cccceeeciieriieiiieniieeieeieeere et 65
Gambar 4. 16 Halaman Login .........ccceveeviriiniiiiniinieecieceeeeececeee 68
Gambar 4. 17 Halaman Pegawai ............ccccoveviiiiiiiniieiicieeeecee e 69
Gambar 4. 18 Halaman Profil Pegawai ..........ccccooerviniininiiiniiniicncccceee, 70
Gambar 4. 19 Halaman Ganti Password............cccceeoivieniniiininineeccene, 71
Gambar 4. 20 Halaman ADSensi..........cecouieiieriiiiieiiieiee e 72
Gambar 4. 21 Halaman Map..........cccoeeviiiiiiiieiiieeiieeeeeeeeee e 73
Gambar 4. 22 Halaman Riwayat..........c.ccoocevviiniininiiniiicceeceeeecee 74
Gambar 4. 23 Halaman Dashboard Admin ...........ccccooviiniiniiiniiceee 75
Gambar 4. 24 Halaman Data Pegawai (Admin) ..........cccceeeveeveeniiienienieeiieee 76
Gambar 4. 25 Halaman Kelola Data Riwayat Absensi Pegawai (Admin).......... 77
Gambar 4. 26 Halaman Setting LoKasi..........ccoceeveriiiniininiiiniiencncccceee, 78
Gambar 4. 27 Halaman Jadwal AbSEnsi........ccccevuienieiiiiiniiiiiiiiceceececeee 79
Gambar 4. 28 Halaman Kepala DInas ........ccccoceeveriiniininiiinicnencnecccceee, 80
Gambar 4. 29 Halaman Validasi..........ccoceeiiiiiiiiiiniiiecceeeee 81

Xvil



DAFTAR LAMPIRAN

Lampiran 1. Lembar Kesepakatan Bimbingan..............ccccecveevienieenienieeieenen. 100
Lampiran 2. Lembar Pengajuan Judul Tugas AKhir (TA)......c.ccceevevveerrieeennens 103
Lampiran 3. Lembar Pengesahan Judul Tugas AKhir .........ccccevviiniininiinennnn. 106
Lampiran 4. Lembar Permohonan Pengambilan Data Mahasiswa ................... 108
Lampiran 5. Surat Balasan Penerimaan Izin Pengambilan Data....................... 109
Lampiran 6. Lembar Surat Balasan Izin Pengambilan Data dari Industri......... 110
Lampiran 7. Lembar Bimbingan Tugas AKhir..........c.cccceevvievienciiiiiieeieee, 111
Lampiran 8. Lembar Rekomendasi Sidang Tugas Akhir.........c.ccccceeevveeennennn 119
Lampiran 9. Rekapitulasi Revisi LA/TA dan Revisi Per Dosen....................... 121
Lampiran 10. Persentase Hasil Pengecekan Plagiasi .........ccccoocvvveeiieiniieennnenns 126
Lampiran 12. Bukti Submit Jurnal ..........c.ccccooiiiiiiiiiiiieceeceee e, 127
Lampiran 12. Link Listing Code........ccoooiiiiiiiiieiieieeeeeeeese e 128
Lampiran 13. Dokumentasi Observasi dan Wawancara di Dinas Perindustrian

Provinsi Sumatera Selatan..............oocueeiiiiiiiiiiiiiee e 128

XViil



