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ABSTRAK 

 

Hoyi Ndadak Aji. 2013. : Pendataan dan Pemetaan Lahan Menggunakan GPS 

Tracker Berbasis Android Pada Badan Pertanahan Nasional. Skripsi Program Studi 

Teknik Informatika, Program Teknologi Informasi dan Ilmu Komputer, 

Universitas Brawijaya. 

Dosen Pembimbing : Novanto Yudistira, S.Kom, M.Sc dan Yusi Tyroni Mursityo, 

S.Kom, MS. 

  

Sistem pendataan dan pemetaan lahan yang dilakukan oleh Badan Pertanahan 

Nasional Indonesia (BPN-RI) masih menggunakan cara yang manual.Petugas ukur 

lapangan harus bekerja dua kali untuk mendata dan memetakan lahan. Untuk mencari dan 

mencatat titik koordinat pada sudut-sudut lahan, mereka menggunakan GPS dan selembar 

kertas. Setelah mendapatkan titik-titik koordinat, mereka kembali ke kantor untuk 

memasukkan titik-titik koordinat ke dalam sebuah Citra. Cara tersebut memerlukan 

proses yang lama, untuk itu diperlukan suatu sistem baru yang dapat melakukan 

pekerjaan tersebut dengan cepat dan efisien, yaitu perangkat lunak GPS tracking berbasis 

Android (Assisted GPS). 

Perangkat lunak GPS tracking berbasis Andoridterbagi menjadi dua subsistem, 

yaitu subsistem aplikasi user dan subsistem aplikasi administrator.Perangkat lunak GPS 

tracking berbasis Andorid dirancang menggunakan OOAD (Object Oriented Analysis 

and Design)yang dimodelkan dengan UML (Unified Modelling Language) dan 

diimplementasikan dengan bahasa pemrograman Java. Perangkat lunak GPS tracking 

berbasis Andorid dikembangkan dengan metode CBSE (Component-Based Software 

Engineering). Pengujian perangkat lunak GPS tracking berbasis Andorid dilakukan 

dengan menggunakan black-box testing serta pengujian performa melalui analisis 

perbandingan antara perangkat GPS dengan Assisted GPS. 

Dari hasil pengujian yang diperoleh dapat disimpulkan bahwa ketepatan antara 

perangkat GPS dengan Assisted GPS berjarak kurang lebih 4-5 meter. Ketepatan Google 

Map lebih optimal menggunakan Assisted GPS dari pada perangkat GPS asli.Selain itu 

perangkat GPS mempunyai banyak kelemahan yaitu harga perangkat yang mahal, tidak 

dapat bekerja pada tempat tertutup, dan membutuhkan waktu yang lama pada saat 

penentuan lokasi. 

 

Kata Kunci : GPS tracking berbasis Andorid, OOAD, CBSE, Assisted GPS. 



 
 

iv 
 

ABSTRACT 

 

Hoyi Ndadak Aji. 2013. : The Data collection and Mapping Using Android-Based 

GPS Tracker on National Land Agency.  

Advisor : Novanto Yudistira, S.Kom, M.Sc and Yusi Tyroni Mursityo, S.Kom, MS. 

 

System of data collection and land mapping by Indonesian National Land Agency 

still using manua method. Field measure officers have to work twice to record and map 

the land. To be able to search and record the coordinates corners of the land, they use 

GPS and a piece of paper. Obtaining the coordinates ofpoints, they returned to the office 

to enter the coordinates of points in a Citra. That method need for long time, thus it 

required a new system that can solve the problem quickly and efficiently, which is a 

Android-Based GPS tracker (Assisted GPS). 

Android-Based GPS Tracker is divided into two subsystems, namely the user’s 

application and administrator’s application. Android-Based GPS Tracker software is 

designed using OOAD (Object Oriented Analysis and Design) which are modeled by 

UML (Unified Modelling Language) and implemented with the Java programming 

language. Android-Based GPS Tracker software developed by the method of CBSE 

(Component-Based Software Engineering). Android-Based GPS Tracker software testing 

is performed using black-box testing and performance testing through comparative 

analysis between a GPS device with Assisted GPS. 

The test results obtained can be concluded that the accuracy of the GPS devices 

with Assisted GPS is approximately 4-5 meters. The accuracy of Google Map is more 

optimal if use an Assisted GPS than original GPS device. In addition to the GPS device 

has many weaknesses that the price is expensive, can not working an enclosed place, and 

takes a long time when deciding on the location. 

 

Keywords : Android-based GPS tracker, OOAD, CBSE, Assisted GPS. 

 

 

 

 

 

 



 
 

v 
 

DAFTAR ISI 

 

BAB I  PENDAHULUAN .........................................................................  1 
1.1 Latar Belakang .....................................................................  1 
1.2 Rumusan Masalah  ...............................................................  2 
1.3 Batasan Masalah  ..................................................................  3 
1.4 Tujuan  ..................................................................................  4 
1.5 Manfaat  ................................................................................  4 
1.6 Sistematika Pembahasan  .....................................................  5 

 
BAB II KAJIAN PUSTAKA DAN DASAR TEORI ................................  7 

2.1 Perangkat Lunak  ..................................................................  7 
2.1.1 Produk Generik .........................................................  8 
2.1.2 Produk Pesanan  .......................................................  8 

2.2 Rekayasan Perangkat Lunak ................................................  8 
2.3 Component Based Software Engineering .............................  9 

2.3.1 Domain Engineering ................................................  10 
2.3.1.1 Domain Analysis ........................................  11 
2.3.1.2 Domain Model ............................................  11 
2.3.1.3 Software Architecture Development ...........  11 
2.3.1.4 Structural Model  .......................................  11 
2.3.1.5 Reusable Components Development ..........  11 
2.3.1.6 Repository Reusable Artifacts / 

Components ................................................  11 
2.3.1.7 Component-Based Development ................  11 
2.3.1.8 Analysis ......................................................  12 
2.3.1.9 Architectural Design ..................................  12 
2.3.1.10 Component Qualification ...........................  12 
2.3.1.11 Component Adaptation ...............................  12 
2.3.1.12 Component Engineering .............................  12 
2.3.1.13 Component Composition ............................  13 
2.3.1.14 Testing ........................................................  13 
2.3.1.15 Application Software ..................................  13 
2.3.1.16 Component Update .....................................  13 

2.4 Unified Modelling Language ...............................................  13 
2.4.1 Use Case Diagram ...................................................  15 
2.4.2 Class Diagram ..........................................................  17 
2.4.3 Activity Diagram ......................................................  21 

2.5 Pengujian Perangkat Lunak ..................................................  22 
2.5.1 Teknik Pengujian ......................................................  23 

2.5.1.1 Black-Box Testing ......................................  23 
2.5.2 Strategi Pengujian .....................................................  24 



 
 

vi 
 

2.5.2.1 Pengujian Validasi ......................................  24 
2.5.2.2 Pengujian Performa ....................................  24 
2.5.2.3 UAT (User Acceptance Testing) ................  25 

2.6 Web Service ..........................................................................  25 
2.7 Bahasa Pemrograman HTML dan CSS ................................  26 
2.8 Bahasa Pemrograman PHP ...................................................  26 
2.9 Bahasa Pemrograman Java ...................................................  28 
2.10 Basis Data .............................................................................  28 
2.11 MySQL .................................................................................  29 
2.12 SQLite ..................................................................................  32 
2.13 Google Maps Api .................................................................  34 
2.14 Sistem Operasi Android .......................................................  35 

2.14.1 Pengenalan Android .................................................  35 
2.14.2 Fitur Android ............................................................  35 
2.14.3 Arsitektur Android....................................................  36 
2.14.4 Fundamental Aplikasi ...............................................  38 

2.15 GPS .......................................................................................  39 
2.15.1 Sistem Satelit GPS ....................................................  40 
2.15.2 Signal Satelit GPS ....................................................  41 

2.15.2.1 Carriers ....................................................  41 
2.15.2.2 Pseudo-Random Codes ............................  41 
2.15.2.3 Navigation Message .................................  42 

2.15.3 Cara Kerja GPS ........................................................  42 
2.15.4 Sinyal Menentukan Lokasi .......................................  44 
2.15.5 Model dan Interkoneksi GPS ...................................  44 
2.15.6 Tracking System .......................................................  45 

2.16 Asissted-Global Positioning System (A-GPS) ......................  47 
2.16.1 Cara Kerja GPS pada Android .................................  48 
 

BAB III METODE PENELITIAN DAN PERANCANGAN .....................  51 
3.1 Metode Penelitian ...................................................................  51 

3.1.1 Studi Literatur .............................................................  52 
3.1.2 Analisis Kebutuhan .....................................................  54 
3.1.3 Perancangan ................................................................  54 
3.1.4 Implementasi ...............................................................  55 
3.1.5 Pengujian dan Analisis ................................................  55 
3.1.6 Pengambilan Kesimpulan dan Saran ..........................  55 

3.2 Perancangan ............................................................................  56 
3.2.1 Analisis Kebutuhan .....................................................  56 
3.2.2 Gambaran Umum Perangkat Lunak GPS Tracking 

Berbasis Andorid ........................................................  57 
3.2.2.1 Deskripsi Perangkat Lunak GPS Tracking 

Berbasis Andorid ..........................................  57 



 
 

vii 
 

3.2.2.2 Cara Penggunaan Perangkat Lunak GPS 
Tracking Berbasis Andorid ...........................  57 

3.2.3 Identifikasi Aktor ........................................................  58 
3.2.4 Analisis Data ...............................................................  59 
3.2.5 Daftar Kebutuhan ........................................................  60 
3.2.6 Diagram Use Case ......................................................  62 

3.2.6.1 Diagram Use Case Aplikasi User .................  62 
3.2.6.2 Diagram Use Case Aplikasi Administrator ..  66 

3.2.7 Perancangan Perangkat Lunak ....................................  70 
3.2.7.1 Perancangan Basis Data ................................  71 

3.2.7.1.1 Basis Data Aplikasi User ...........  71 
3.2.7.1.2 Basis Data Aplikasi 

Administrator .............................  73 
3.2.7.2 Diagram Class ..............................................  74 
3.2.7.3 Diagram Activity ...........................................  76 

3.2.7.3.1 Activity Diagram User ...............  76 
3.2.7.3.2 Activity Diagram 

Administrator .............................  80 
3.2.7.4 Perancangan Antarmuka ...............................  84 

3.2.7.4.1 Perancangan Antarmuka 
Aplikasi User .............................  84 

3.2.7.4.2 Perancangan Antarmuka 
Aplikasi Administrator ..............  90 
 

BAB IV IMPLEMENTASI  ........................................................................  94 
4.1 Spesifikasi Sistem ...................................................................  94 

4.1.1 Spesifikasi Perangkat Keras ........................................  94 
4.1.2 Spesifikasi Perangkat Lunak .......................................  94 

4.2 Implementasi Basis Data ........................................................  95 
4.3 Implementasi Class dan Interface Pada File Program ...........  96 
4.4 Implemementasi Algoritma Komponen-Komponen 

Perangkat Lunak .....................................................................  97 
4.4.1 Implemementasi Algoritma Class Beranda ................  97 
4.4.2 Implemementasi Algoritma Class CariKoordinat ......  99 
4.4.3 Implementasi Algoritma Class FormClient ................  102 
4.4.4 Implemementasi Algoritma Class GPSService ..........  103 
4.4.5 Implementasi Algoritma Class Httpclient ..................  106 

4.5 Implementasi Antarmuka .......................................................  108 
4.5.1 Implementasi Antarmuka Aplikasi User ....................  108 
4.5.2 Implementasi Antarmuka Aplikasi Administrator ......  112 

 
BAB V PENGUJIAN DAN ANALISIS ....................................................  116 

5.1 Pengujian Validasi ..................................................................  116 
5.1.1 Kasus Uji Validasi Aplikasi User ...............................  116 



 
 

viii 
 

5.1.1.1 Hasil Pengujian Validasi Aplikasi User .......  119 
5.1.2 Kasus Uji Validasi Aplikasi Administrator ................  121 

5.1.2.1 Hasil Pengujian Validasi Aplikasi 
Administrator ................................................  123 

5.2 Pengujian Performa ................................................................  124 
5.2.1 Gambar Hasil Perbandingan Antara Perangkat 

GPS dengan A-GPS ....................................................  130 
5.2.1.1 Gambar Hasil Perbandingan Selisih 

Jarak ..............................................................  130 
5.2.1.2 Gambar Hasil Perbandingan Luas 

Bidang Dalam Peta .......................................  132 
5.3 UAT (User Acceptance Testing) ............................................  133 
5.4 Analisis ...................................................................................  135 

5.4.1 Analisis Metode Pengembangan Perangkat Lunak ....  135 
5.4.2 Analisis Hasil Pengujian Validasi ...............................  136 
5.4.3 Analisis Hasil Pengujian Performa .............................  136 

5.4.3.1 Analisis Hasil Pengujian Perbandingan 
Ketepatan Perangkat GPS dengan A-
GPS ...............................................................  136 

5.4.3.2 Analisis Hasil Pengujian Perbandingan 
Respone Time Perangkat GPS dengan A-
GPS ...............................................................  136 

5.4.4 Analisis Hasil UAT (User Acceptance Testing)  ........  137 
 

 
BAB VI PENUTUP .....................................................................................  139 

6.1 Kesimpulan .............................................................................  139 
6.2 Saran  ......................................................................................  140 

 
DAFTAR PUSTAKA ..................................................................................  142 
  



 
 

ix 
 

DAFTAR TABEL 
 

Tabel 2.1 Keterangan simbol - simbol use case diagram .............................  16 
Tabel 2.2 Keterangan simbol - simbol class diagram...................................  20 
Tabel 3.1 Identifikasi aktor ...........................................................................  58 
Tabel 3.2 Spesifikasi kebutuhan fungsional user ..........................................  59 
Tabel 3.3 Spesifikasi kebutuhan fungsional administrator ..........................  60 
Tabel 3.4 Spesifikasi kebutuhan non-fungsional ..........................................  60 
Tabel 3.5 Use case Menunjukkan Login .......................................................  62 
Tabel 3.6 Use case Menambah Informasi Data Klien di Database ..............  63 
Tabel 3.7 Use case Menghapus Informasi Data Klien di Database .............  63 
Tabel 3.8 Use case Mengirim Informasi Data Klien di Database ................  64 
Tabel 3.9 Use case Logout ............................................................................  65 
Tabel 3.10 Use Case Membuat Akun Pegawai ...............................................  67 
Tabel 3.11 Use Case Melihat Informasi Data Pegawai ..................................  67 
Tabel 3.12 Use Case Melihat Informasi Data Klien .......................................  68 
Tabel 3.13 Use Case Melihat Seluruh Informasi Data Kiriman .....................  69 
Tabel 3.14 Use Case Melihat Peta dan Luas Lokasi .......................................  69 
Tabel 3.15 Struktur tabel klien ........................................................................  71 
Tabel 3.16 Struktur tabel lokasi ......................................................................  71 
Tabel 3.17 Struktur tabel koordinat ................................................................  71 
Tabel 3.18 Struktur tabel klien ........................................................................  72 
Tabel 3.19 Struktur tabel pegawai ..................................................................  73 
Tabel 3.20 Struktur tabel lokasi ......................................................................  73 
Tabel 3.21 Deskripsi Diagram class Perangkat Lunak GPS Tracker 

berbasis Android ...........................................................................  74 
Tabel 4.1 Spesifikasi perangkat keras komputer ...........................................  94 
Tabel 4.2 Spesifikasi perangkat lunak komputer ..........................................  95 
Tabel 4.3 Implementasi class pada kode program *.java .............................  95 
Tabel 5.1 Kasus uji untuk pengujian validasi login ......................................  116 
Tabel 5.2 Kasus uji untuk pengujian validasi menambah informasi data 

klien ...............................................................................................  117 
Tabel 5.3 Kasus uji untuk pengujian validasi menghapus informasi data 

klien ...............................................................................................  118 
Tabel 5.4 Kasus uji untuk pengujian validasi mengirim informasi data 

klien ...............................................................................................  119 
Tabel 5.5 Kasus uji untuk pengujian validasi logout ....................................  119 
Tabel 5.6 Hasil pengujian validasi ................................................................  119 
Tabel 5.7 Kasus uji untuk pengujian validasi membuat akun pegawai ........  121 
Tabel 5.8 Kasus uji untuk pengujian validasi melihat informasi data 

pegawai .........................................................................................  121 
Tabel 5.9 Kasus uji untuk pengujian validasi melihat informasi data 

klien ...............................................................................................  122 



 
 

x 
 

Tabel 5.10 Kasus uji untuk pengujian validasi melihat seluruh informasi 
data kiriman...................................................................................  122 

Tabel 5.11 Kasus uji untuk pengujian validasi melihat peta dan luas 
lokasi .............................................................................................  122 

Tabel 5.12 Hasil pengujian validasi ................................................................  123 
Tabel 5.13 Spesifikasi perangkat keras GPS...................................................  125 
Tabel 5.14 Spesifikasi perangkat lunak Smartphone Android ........................  126 
Tabel 5.15 Perbandingan alat GPS dan Assited GPS ......................................  126 
Tabel 5.16 Perbandingan respone time  alat GPS dan Assited GPS ...............  128 
Tabel 5.17 Kuisioner UAT (User Acceptance Testing) ..................................  134 
Tabel 5.18 Hasil kuisioner UAT (User Acceptance Testing) .........................  134 
Tabel 5.19 Prosentase Jumlah Keseluruhan Tiap Tingkatan Penilaian ..........  137 
 
 
  



 
 

xi 
 

DAFTAR GAMBAR 
 

Gambar 2.1 Software process dari CBSE ..................................................  10 
Gambar 2.2 Software process dari CBSE ..................................................  10 
Gambar 2.3 Penyatuan metode UML ........................................................  14 
Gambar 2.4 Contoh use case diagram .......................................................  16 
Gambar 2.5 Contoh sebuah class ...............................................................  18 
Gambar 2.6 Contoh sebuah interface ........................................................  19 
Gambar 2.7 Contoh package .....................................................................  19 
Gambar 2.8 Contoh class diagram ............................................................  20 
Gambar 2.9 Contoh activity diagram ........................................................  22 
Gambar 2.10 Contoh RDBMS .....................................................................  33 
Gambar 2.11 Contoh SQLite .......................................................................  34 
Gambar 2.12 Arsitektur Android .................................................................  36 
Gambar 2.13 Simulasi Posisi Satelit GPS ...................................................  41 
Gambar 2.14 Satelit GPS Mengirim Signal .................................................  43 
Gambar 2.15 Tracking System .....................................................................  47 
Gambar 2.16 Assisted GPS ..........................................................................  48 
Gambar 2.17 GPS pada Android .................................................................  49 
Gambar 3.1 Metode Penelitian CBSE (Component Based Software 

Engineering) ..........................................................................  51 
Gambar 3.2 Urutan langkah kerja perangkat lunak GPS Tracking 

Berbasis Andorid ...................................................................  58 
Gambar 3.3 Diagram use case user ...........................................................  62 
Gambar 3.4 Diagram use case administrator ............................................  67 
Gambar 3.5 Diagram Entity Relationship Aplikasi User ..........................  71 
Gambar 3.6 Diagram Entity Relationship Aplikasi Administrator ............  73 
Gambar 3.7 Diagram class perangkat lunak GPS Tracker berbasis 

Android ..................................................................................  75 
Gambar 3.8 Activity Diagram Login..........................................................  77 
Gambar 3.9 Activity Diagram Menambah Informasi Data Klien ..............  78 
Gambar 3.10 Activity Diagram Menghapus Informasi Data Klien .............  78 
Gambar 3.11 Activity Diagram Pengiriman Informasi Data Klien .............  79 
Gambar 3.12 Activity Diagram Logout........................................................  80 
Gambar 3.13 Activity Diagram Membuat Akun Pegawai ...........................  81 
Gambar 3.14 Activity Diagram Melihat Informasi Data Pegawai ...............  81 
Gambar 3.15 Activity Diagram Melihat Informasi Data Klien ...................  82 
Gambar 3.16 Activity Diagram Melihat Seluruh Informasi Data 

Kiriman ..................................................................................  83 
Gambar 3.17 Activity Diagram Melihat Peta dan Luas Lokasi ...................  83 
Gambar 3.18 Sitemap Antarmuka Aplikasi User ........................................  84 
Gambar 3.19 Halaman Login Pada Aplikasi User .......................................  85 
Gambar 3.20 Halaman Utama Pada Aplikasi User .....................................  86 
Gambar 3.21 Halaman Pengisian form Pada Aplikasi User ........................  87 



 
 

xii 
 

Gambar 3.22 Halaman pencarian koordinat dan pengiriman ......................  88 
Gambar 3.23 Halaman Bantuan ...................................................................  89 
Gambar 3.24 Halaman Detail ......................................................................  89 
Gambar 3.25 Sitemap Antarmuka Aplikasi Administrator ..........................  90 
Gambar 3.26 Rancangan Antarmuka Halaman Home .................................  91 
Gambar 3.27 Rancangan Antarmuka Halaman Data Pegawai ....................  91 
Gambar 3.28 Rancangan Antarmuka Halaman Data Klien .........................  92 
Gambar 3.29 Rancangan Antarmuka Halaman Buat Akun .........................  93 
Gambar 4.1 Diagram Entity relationship Aplikasi Administrator .............  95 
Gambar 4.2 Diagram Entity relationship Aplikasi User ...........................  96 
Gambar 4.3 Implementasi Algoritma dari Komponen Class Beranda ......  97 
Gambar 4.4 Implementasi Algoritma dari Komponen Class 

CariKoordinat ........................................................................  99 
Gambar 4.5 Implementasi Algoritma dari Komponen Class 

FormClient .............................................................................  102 
Gambar 4.6 Implementasi Algoritma dari Komponen Class 

GpsService .............................................................................  103 
Gambar 4.7 Implementasi Algoritma dari Komponen Class Httpclient ...  107 
Gambar 4.8 Implementasi antarmuka halaman login ................................  109 
Gambar 4.9 Implementasi antarmuka halaman beranda ............................  110 
Gambar 4.10 Implementasi antarmuka halaman form klien ........................  110 
Gambar 4.11 Implementasi antarmuka halaman cari lokasi ........................  111 
Gambar 4.12 Implementasi antarmuka halaman form lokasi ......................  111 
Gambar 4.13 Implementasi antarmuka halaman cari koordinat ..................  112 
Gambar 4.14 Implementasi antarmuka halaman home ................................  113 
Gambar 4.15 Implementasi antarmuka halaman home (Peta) .....................  113 
Gambar 4.16 Implementasi antarmuka halaman data pegawai ...................  114 
Gambar 4.17 Implementasi antarmuka halaman data klien .........................  114 
Gambar 4.18 Implementasi antarmuka halaman buat akun .........................  115 
Gambar 5.1 Contoh selisih jarak yang diperoleh perangkat GPS dan 

A-GPS ....................................................................................  130 
Gambar 5.2 Contoh selisih jarak yang diperoleh perangkat GPS dan 

A-GPS ....................................................................................  131 
Gambar 5.3 Luas bidang dalam peta pada pengukuran menggunakan 

A-GPS ....................................................................................  132 
Gambar 5.4 Luas bidang dalam peta pada pengukuran menggunakan 

GPS ........................................................................................  132 
Gambar 5.5 Prosentase Jumlah Keseluruhan Tiap Tingkatan 

Penilaian .................................................................................  138 
 
 

  



 
 

13 
 

 


