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ABSTRAK 

Fajar Kurniawan, Pengembangan Aplikasi Petujas Realtime Tracking 

Menggunakan Formula Haversine dan Polyline Berbasis Android. Dosen 

Pembimbing: Dr. Widodo,S.Kom, M.Kom, Murien Nugraheni, S.T, M.Cs. 

Program Studi Pendidikan Teknik Informatika & Komputer. Fakultas Teknik. 

Universitas Negeri Jakarta 2022. 

 

Penelitian ini bertujuan untuk mengembangakan aplikasi Petujas Realtime 

Tracking Menggunakan Formula Haversine dan Polyline Berbasis Android. 

Metode pengembangan perangkat lunak ini menggunakan metode prototype 

dengan 6 tahapan, yaitu analisis, design, implementasi, system prototype, final 

implementasi, testing. Testing menggunakan dua tahapan pengujian, yaitu alpha 

testing dan beta testing. Alpha testing dilakukan oleh pengembang dengan 

menggunakan black box testing, yaitu pengujian untuk mengamati dari hasil 

eksekusi fungsionalitas yang dilakukan aplikasi. Beta testing adalah lanjutan dari 

tahapan testing yang dilakukan oleh user yaitu role pengguna dan pelaku usaha. 

Hasil dari alpha testing dan beta testing menunjukan bahwa aplikasi yang 

dikembangkan dapat berjalan dengan baik sesuai dengan yang diharapkan. Untuk 

mengevaluasi dari aplikasi yang dibuat analisis menggunakan metode PIECES 

dengan 6 dimensi, yaitu performance, information, economics, control, efficiency, 

service. Hasil dari evaluasi menggunakan metode PIECES menunjukan bahwa 

aplikasi petujas sangat baik dari dimensi performance, information, economics, 

control, efficiency, service dengan rata-rata keseluruhan yaitu 91,2%. Hasil dari 

pengujian yang dilakukan, bahwa aplikasi real-time tracking menggunakan 

formula haversine dan polyline yang dikembangkan dapat bekerja dengan baik. 

 

Kata kunci: Real-Time Tracking,  Haversine, Polyline, Prototype, Black Box 

testing, PIECES. 
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ABSTRACT 

Fajar Kurniawan, Development of Realtime Tracking Officer Application 

Using Haversine Formula and Android Based Polyline. Supervisor: Dr. Widodo, 

S. Kom, M. Kom, Murien Nugraheni, S.T, M.Cs. Informatics & Computer 

Engineering Education Study Program. Faculty of Engineering. Jakarta State 

University 2022. 

 

This study aims to develop a Realtime Tracking Petujas application using the 

Haversine and Polyline Formulas based on Android. This software development 

method uses the prototype method with 6 stages, namely analysis, design, 

implementation, system prototype, final implementation, and testing. Testing uses 

two stages of testing, namely alpha testing and beta testing. Alpha testing is 

carried out by developers using black box testing, which is a test to observe the 

results of the execution of the functionality carried out by the application. Beta 

testing is a continuation of the testing phase carried out by the user, namely the 

role of users and business actors. The results of alpha testing and beta testing 

show that the developed application can run well as expected. To evaluate the 

application, the analysis uses the PIECES method with 6 dimensions, namely 

performance, information, economics, control, efficiency, and service. The results 

of the evaluation using the PIECES method show that the application of the staff 

is very good in the dimensions of performance, information, economics, control, 

efficiency, and service with an overall average of 91.2%. The results of the tests 

carried out show that the real-time tracking application using the developed 

haversine and polyline formulas can work well. 

 

Keywords: Real-Time Tracking, Haversine, Polyline, Prototype, Black Box 

testing, PIECES.  



 

 

viii 

 

DAFTAR ISI 

 

HALAMAN PENGESAHAN ............................................................................... ii 

HALAMAN PERNYATAAN .............................................................................. iii 

KATA PENGANTAR .......................................................................................... iv 

ABSTRAK ............................................................................................................ vi 

ABSTRACT ......................................................................................................... vii 

DAFTAR ISI ............................................................. Error! Bookmark not defined. 

DAFTAR GAMBAR ............................................................................................ xi 

DAFTAR TABEL .............................................................................................. xiii 

DAFTAR LAMPIRAN ...................................................................................... xiv 

BAB I PENDAHULUAN ...................................................................................... 1 

1.1 Latar Belakang .............................................................................................. 1 

1.2 Identifikasi Masalah ...................................................................................... 3 

1.3 Batasan Masalah ............................................................................................ 4 

1.4 Rumusan Masalah ......................................................................................... 4 

1.5 Tujuan Penelitian ........................................................................................... 4 

1.6 Manfaat Penelitian ......................................................................................... 4 

BAB II TINJAUAN PUSTAKA ........................................................................... 5 

2.1 Kerangka Teoritik .......................................................................................... 5 

2.1.1 Android ............................................................................................. 5 

2.1.2 Pengembangan Aplikasi Android ..................................................... 6 

2.1.2.1 Flutter ......................................................................................... 6 

2.1.2.2 Cloud Firestore Database ........................................................... 7 

2.1.2.3 Google Map Service .................................................................. 7 

2.1.2.4 GPS ............................................................................................ 8 

2.1.2.5 Formula Haversine ..................................................................... 9 



 

 

ix 

 

2.1.2.6 Polyline .................................................................................... 10 

2.1.3 Tracking .......................................................................................... 10 

2.1.4 Real-Time Tracking ......................................................................... 10 

2.1.5 Metode Pengembangan Sistem Prototype ...................................... 11 

2.1.6 Pengujian Alpha .............................................................................. 12 

2.1.7 Pengujian Beta ................................................................................ 12 

2.1.8 Black Box Testing ............................................................................ 13 

2.1.9 Analisis dengan Metode PIECES.................................................... 13 

2.2 Penelitian Relevan ....................................................................................... 13 

2.3 Kerangka Berpikir ....................................................................................... 17 

BAB III METODOLOGI PENELITIAN ......................................................... 19 

3.1 Tempat dan Waktu Penelitian ..................................................................... 19 

3.2 Alat dan Bahan Penelitian ........................................................................... 19 

3.2.1 Alat .................................................................................................. 19 

3.2.2 Bahan .............................................................................................. 20 

3.3 Diagram Alir Penelitian ............................................................................... 20 

3.4 Teknik Pengumpulan Data .......................................................................... 21 

3.5 Perencanaan dan Perancangan Aplikasi Real-Time Tracking ..................... 21 

3.5.1 Arsitektur Sistem ............................................................................. 21 

3.5.2 Use Case Diagram .......................................................................... 22 

3.5.3 Activity Diagram ............................................................................. 23 

3.5.4 Sequence Diagram .......................................................................... 39 

3.6 Teknik Analisis Data ................................................................................... 49 

3.6.1 Pengujian Alpha .............................................................................. 49 

3.6.2 Pengujian Beta ................................................................................ 54 

3.6.3 Evaluasi Sistem dengan Metode PIECES ....................................... 60 



 

 

x 

 

BAB IV ................................................................................................................. 62 

HASIL PENELITIAN DAN PEMBAHASAN ................................................. 62 

4.1 Hasil Pengembangan Produk ....................................................................... 62 

4.1.1 Tahapan Analisis ............................................................................. 62 

4.1.2 Tahapan Design ............................................................................... 62 

4.1.3 Tahapan Implementasi .................................................................... 63 

4.1.4 Tahapan Sistem Prototype .............................................................. 64 

4.1.5 Tahapan Final Implementasi ........................................................... 64 

4.1.6 Tahapan Testing (Alpha Testing) .................................................... 68 

4.1.7 Tahapan Testing Akhir (Beta Testing) ............................................ 73 

4.2 Evaluasi Sistem dengan Metode PIECES ................................................... 84 

4.3 Pembahasan ................................................................................................. 96 

4.3.1 Pembahasan Testing ........................................................................ 96 

4.3.2 Pembahasan Evaluasi Sistem .......................................................... 97 

BAB V ................................................................................................................... 98 

KESIMPULAN DAN REKOMENDASI .......................................................... 98 

5.1 Kesimpulan .................................................................................................. 98 

5.2 Saran ............................................................................................................ 98 

DAFTAR PUSTAKA .......................................................................................... 99 

 

 

 

 

 

 

 

 



 

 

xi 

 

DAFTAR GAMBAR 

 

Gambar 2.1 Satelit GPS (Badan Pengembangan Sumber Daya Manusia, 2018) 8 

Gambar 2.2 Cara Perhitungan Lokasi GPS 9 

Gambar 2.3 Metode Pengembangan Prototype (Pressman, 2002) 11 

Gambar 2.4 Kerangka Berpikir Penelitian 18 

Gambar 3.1 Diagram Alir Penelitian (Mulyono dkk, 2021) 20 

Gambar 3.2 Arsitektur Sistem Aplikasi Petujas 22 

Gambar 3.3 Use Case Diagram Aplikasi Petujas 23 

Gambar 3.4 Activity Diagram Login Akun role User 24 

Gambar 3.5 Activity Diagram Register Akun role User 25 

Gambar 3.6 Activity Diagram Verifikasi Akun role User 26 

Gambar 3.7 Activity Diagram update profil role User 27 

Gambar 3.8 Activity Diagram Booking Pelaku Usaha 28 

Gambar 3.9 Activity Diagram Aktifkan GPS 29 

Gambar 3.10 Activity Diagram Cari Pelaku Usaha 30 

Gambar 3.11 Activity Diagram Tracking Lokasi 31 

Gambar 3.12 Activity Diagram Login Akun role Pelaku Usaha 32 

Gambar 3.13 Activity Diagram Register Akun role Pelaku Usaha 33 

Gambar 3.14 Activity Diagram Verifikasi Akun role Pelaku Usaha 34 

Gambar 3.15 Activity Diagram Update Profil role Pelaku Usaha 35 

Gambar 3.16 Activity Diagram Update Profil Usaha 36 

Gambar 3.17 Activity Diagram Aktifkan GPS 37 

Gambar 3.18 Activity Diagram Booking 38 

Gambar 3.19 Activity Diagram Tracking Lokasi 39 

Gambar 3.20 Activity Diagram Login role User 40 

Gambar 3.21 Activity Diagram Register role User 41 

Gambar 3.22 Activity Diagram Verifikasi Akun role User 41 

Gambar 3.23 Activity Diagram Update Profil role User 42 

Gambar 3.24 Activity Diagram Booking Pelaku Usaha 43 

Gambar 3.25 Activity Diagram Aktifkan GPS 43 

Gambar 3.26 Activity Diagram Cari Pelaku Usaha 44 



 

 

xii 

 

Gambar 3.27 Activity Diagram Tracking Lokasi 44 

Gambar 3.28 Activity Diagram Login role Pelaku Usaha 45 

Gambar 3.29 Activity Diagram Register role Pelaku Usaha 46 

Gambar 3.30 Activity Diagram Verifikasi role Pelaku Usaha 46 

Gambar 3.31 Activity Diagram Update Profil role Pelaku Usaha 47 

Gambar 3.32 Activity Diagram Update Profil Usaha 47 

Gambar 3.33 Activity Diagram Aktifkan GPS 48 

Gambar 3.34 Activity Diagram Booking 48 

Gambar 3.35 Activity Diagram Tracking Lokasi 49 

Gambar 4.1 Activity Diagram Keseluruhan 63 

Gambar 4.2 Implementasi Source-code Editor 64 

Gambar 4.3 Tampilan Halaman Awal 65 

Gambar 4.4 Tampilan Halaman Setelah Login Sesuai Role 65 

Gambar 4.5 Halaman Detail Pelaku Usaha 66 

Gambar 4.6 Halaman Pop Up Detail Booking 66 

Gambar 4.7 Halaman Daftar Booking 67 

Gambar 4.8 Halaman Tracking 68 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

xiii 

 

DAFTAR TABEL 

 

Tabel 2.1 Penelitian Relevan 15 

Tabel 3.1 Daftar Perangkat Keras 19 

Tabel 3.2 Daftar Perangkat Keras 19 

Tabel 3.3 Instrumen Pengujian Alpha 50 

Tabel 3.4 Instrumen Pengujian beta 54 

Tabel 3.5 Rentang Skala PIECES 61 

Tabel 3.6 Kategori Kelayakan Menurut Arikunto (Arikunto, 2009) 61 

Tabel 4.1 Hasil Pengujian Alpha 68 

Tabel 4.2 Hasil Pengujian Beta Penggun 73 

Tabel 4.3 Hasil Pengujian Beta Pelaku Usaha 79 

Tabel 4.4 Frekuensi Dimensi Performance (P1) 85 

Tabel 4.5 Frekuensi Dimensi Performance (P2) 86 

Tabel 4.6 Frekuensi Dimensi Information (I1) 87 

Tabel 4.7 Frekuensi Dimensi Information (I2) 88 

Tabel 4.8 Frekuensi Dimensi Economics (E1) 89 

Tabel 4.9 Frekuensi Dimensi Economics (E2) 90 

Tabel 4.10 Frekuensi Dimensi Control (C1) 91 

Tabel 4.11 Frekuensi Dimensi Control (C2) 92 

Tabel 4.12 Frekuensi Dimensi Efficiency (E1) 93 

Tabel 4.13 Frekuensi Dimensi Efficiency (E2) 93 

Tabel 4.14 Frekuensi Dimensi Service (S1) 95 

Tabel 4.15 Frekuensi Dimensi Service (S2) 95 

 

 

 

 

 

 

 



 

 

xiv 

 

DAFTAR LAMPIRAN 

 

Lampiran 1 : Hasil Wawancara dengan Pengguna 104 

Lampiran 2 : Hasil Wawancara dengan Pedagang, Tukang, dan Jasa 105 

Lampiran 3 : Dokumentasi Wawancara dengan Pengguna 117 

Lampiran 4 : Dokumentasi Wawancara dengan Pedagang, Tukang, dan Jasa 118 

Lampiran 5: Dokumentasi Tahapan Final Implementasi 127 

Lampiran 6: Hasil Pernyataan dari Responden 134 

Lampiran 7: Source-code Formula Haversine 137 

Lampiran 8: Functional Requirement 137 

Lampiran 9: Dokumentasi Implementasi 139 

Lampiran 10: Dokumentasi Sistem Prototype 144 

Lampiran 11: Daftar Riwayat Hidup 152 

 

 

 



 

 

 

 


