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ABSTRAK

Universitas Pembangunan Nasional “Veteran” Jakarta (UPNVJ) memiliki dua
wilayah kampus, salah satunya di Limo, Depok, yang menghadapi tantangan
dalam penyediaan informasi tata letak gedung dan fasilitas. Berdasarkan
wawancara dengan tiga Wakil Dekan II di kampus Limo, diketahui kurangnya
media informasi visual menyulitkan mahasiswa, staf, dan pengunjung dalam
mengenali lokasi gedung dan ruang yang ada. Penelitian ini bertujuan
mengembangkan aplikasi Augmented Reality (AR) berbasis Android dengan
metode markerless location based tracking untuk menampilkan informasi gedung
dan ruang auditorium kampus Limo dalam bentuk objek 3D. Setiap lantai juga
dilengkapi informasi ruangan dan deskripsi fungsinya. Aplikasi ini dikembangkan
menggunakan Unity 3D, memanfaatkan pembacaan lokasi dari smartphone, serta
menerapkan algoritma Haversine untuk meningkatkan akurasi pelacakan lokasi.
Hasil penelitian menunjukkan bahwa algoritma ini mampu mengurangi selisih
jarak rata-rata hingga 4.0666 meter dibanding hasil pengukuran Map Area
Measure, atau 0.03 meter lebih baik dibanding dengan hasil euclidean distance.
Aplikasi ini berhasil menampilkan informasi 3D secara lengkap dan berjalan
optimal di berbagai perangkat Android. Penelitian ini diharapkan dapat membantu
sivitas akademika dan pengunjung dalam mengenal lingkungan kampus Limo
UPNVI.

Kata kunci: Augmented Reality, markerless tracking, location, algoritma
Haversine
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ABSTRACT

Universitas Pembangunan Nasional “Veteran’ Jakarta (UPNVJ) has two campus
areas, one of which is located in Limo, Depok, and faces challenges in providing
information about building layouts and available facilities. Based on interviews
with three Vice Deans II at the Limo campus, it was found that the lack of visual
information media makes it difficult for students, staff, and visitors to recognize
the locations of buildings and rooms. This study aims to develop an
Android-based Augmented Reality (AR) application using a markerless
location-based tracking method to display information about buildings and the
auditorium room at the Limo campus in the form of 3D objects. Each floor is also
equipped with room information and descriptions of their functions. The
application was developed using Unity 3D, utilizing smartphone location data
and implementing the Haversine algorithm to improve location tracking accuracy.
The results show that the algorithm can reduce the average distance error to
4.0666 meters compared to Map Area Measure, which is 0.03 meters more
accurate than using Euclidean distance. The application successfully displays
complete 3D information and runs optimally on various Android devices. This
research is expected to help the academic community and visitors better
understand the Limo UPNV.J campus environment.

Keyword: Augmented Reality, markerless tracking, location, Haversine algorithm

Vil



DAFTAR ISI

PERNYATAAN ORISINALITAS . ...t i
PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS AKHIR UNTUK
KEPENTINGAN AKADEMIS.....c.ooiiiitiiiiteeetene ettt ii
LEMBAR PENGESAHAN.......oootitiiteeeet ettt iii
KATA PENGANTAR.....coooiiie et v
ABSTRAK ..o vi
ABSTRACT ...ttt vii
DAFTAR ISL...ooiii ettt viii
DAFTAR SIMBOL.......oiiiiiiiiieieeeeseee sttt X1
DAFTAR GAMBAR ......c.ooiiiiieeee et Xii
DAFTAR TABEL.......coiiiiiiiieeeeee e Xiii
DAFTAR LAMPIRAN.....coottitiititieterteetest ettt X1v
DAFTAR RUMUS ...ttt XV
BAB I PENDAHULUAN......cootititenteeeteet ettt sttt s 1
1.1. Latar Belakang Masalah.........c..ccccoooiiniiiiniiniinieiineccccceecseeeee 1

1.2. Rumusan Masalah..........c.cccoceoiiiiiniiiinieceecee e 4

1.3. Batasan Masalah...........cocooiiiiiiiiiiiiie e 5

1.4. Tujuan Penelitian..........cocooeriiriiiiiiiniceceee e 5

1.5. Manfaat Penelitian.........c.ccooeriiiiiiiniiiniiccccccceeeceee e 5

1.6. Luaran yang Diharapkan..........ccccceoiiiiiiiiiniininiieccsecceecseeeene 6
1.7. Sistematika Penulisan............cccoceeviiiiniiniiiiniiciicneceececeee e 6
BAB II TINJAUAN PUSTAKA . ...ttt 8
2.1. Kampus Limo UPNVUJ. ...ttt 8
2.2, Augmented REALILY . ...........cccoevueeiieiiiieiieeeeeese ettt 8
2.2.1. Marker Augmented Reality..............ccooccoevoeveieiiiioiiiianieeieeieeieans 9

2.2.2. Markerless Augmented Reality..............cccoeceeveevoiiiieniiiaiiaaieeeenn. 10

2.3. Global Positioning System (GPS)........ccccoviviiiiniiniiniiiiicneeceecee 11
2.4. Base Transceiver Station (BTS)......ccccooiiiiiiiiiiiiieeeeeeeee e 14
2.5, ANAIOI. .. 15
2.6. UNIEY 3D ..ottt sttt 17
2.7, SKEECHUD ...ttt e sttt st ens 18

2.8 FIZIMA. ..ttt et an 19
2.9. Unified Modeling Language (UML)..........cccccoceevirviniiininiiniienicneens 20
2.9.1. Use Case DIagram........c.cccoceevuerienieeiienieneeieeieesieetesieenie e 21

2.9.2. Activity DIQGram......cc.ceeiuiiiiieiieeiie ettt 22

2.9.3. Sequence DIagrami............coeveeriieiiienieeiiiesie ettt 24

2.10. HAVETSINE. ....ceuiieiiiiieieeiteriteieeiteeie ettt ettt sttt 25
2.11. Euclidean DIStance...........cccoeevuerienirieniinieeieneeseeeseeesie e 26

viii



2.12. Black BOX TeSHING.........ccccueeeeeeeeiieeeiieeeieeeciteeeieeesaeeesveeesaeeessveeeavee s 27

20130 AGILC. e 28
2.14. Penelitian TerdahulU...........ccooiiiiiiiiiiii e 28
BAB IIIl METODE PENELITTAN. ...ttt 34
3.1. Tempat dan Waktu Penelitian............cccceeviiiiniieiniieeciie e 34
3.2. Perangkat Penelitian...........cccocvieiiiieiiieeiie e 34
3.3. Tahapan Penelitian.........c.cccccvieeiiiieiiiecieeee e 35
3.3.1. Identifikasi Masalah...........ccocooiiiiiiiniiiieeeee e 36
3.3.2. Studi LIteratur......eeuieiiieiieieee e 36
3.3.3. Analisis Kebutuhan...........ccccoiiiiiiiiiinieceee 36
3.3.4. PEranCangan.........ccc.eeeeeeuuieeeeeiiieeeesieeeeesiieeeeesieeeeeennereeeesnareeesnnnaeas 37
3.3.5. Pengembangan..........cccceecuvieeiiiieeiie e 48
3.3.6. PeNGUJIAN.......iiiiiiieciie et 48
3.3.7. PENETAPAN.....cciiiiiiiieeeiiiieeeieee ettt e e e e tae e e et eeeennaeeeeens 49
3.3.8. EVAlUAST.c.ceiiiiiiiieice s 49
3.3.9. DOKUMENTAST...ceuveeeuiieiieeiieiiie ettt ettt s 49
3.4. Jadwal Penelitian..........coceiiiiiiiiiiiiiieeeee e 50
BAB IV HASIL DAN PEMBAHASAN......oiiiiiet et 51
4.1. Analisis Kebutuhan. ... 51
4.1.1. Analisis Kebutuhan Sistem............cooceiiiiiiiniiiiiiniiccee 51
4.1.1.1. Functional ReqUirement..................cccueeeueeeecueeescveeniveeneveennnns 51
4.1.1.2. Non Functional ReqUirement.................ccceeeueeeceeenceeeniueennns 55

4.1.2. Analisis Kebutuhan Data...........cccccooiiiiiiiiiiiieeee 57
4.2, PEranCaNG@AN. ........ceeeeiiurieeeeriieeeeeiiieeeesiteeeeesttteeeesnnteeeessssteeesessaeeessnnseeeens 58
4.2.1. SPrint PIANNING.........cccvveeeieeeieeeiee et ae e 58
4.2.2. Rancangan SiSteM.........cccueeeruieerieeeiieeeiieeeireesireesneeesaeeenereeesnveens 59
4.2.3. Rancangan Desain Antarmuka Pengguna...............ccccoeevverciieennennn. 61
4.3. Pengembangan............ccccvieiiiiieiiie et 74
4.3.1. Pembuatan Objek 3D.......cccceeviiiieiiiieiieeieeceeeeeee e 74
4.3.2. Penentuan Titik Koordinat.............cccceeiiiiiiiiiiniiiieiccee 76
4.3.3. Pengumpulan Informasi Gedung............ccceeveeviiiieniieeniieeeniieeieeens 77
4.3.4. Implementasi ke dalam Unity.........ccccceeeviiiiniieiniiniieceiee e, 111
4.4, PENETAPAN. ...cuuvtieeeiiiieeeeeitteeeeieeeeesitteeeeitteeeseateeeesanbeeeesssbaeesennsaeeesanes 115
4.5, PONGUJIAN......eiiiiiieiie ettt ettt et e e et e e e e e be e e enaeeeennes 115
4.5.1. SPFINE REVIEW...ccuveeeiieeiie et eee et svee e siveeeaaeesvaeesnnae s 115
4.5.2. Sprint RetrOSPECHIVe. .........ceeecuveeeieeesieeenieeesreeesieesineesseessaeesnnnes 119
4.5.3. Integrated TeStING...........cccueeeeeeeceeeeeciieeeiee et esreeeeeeeaeeesvee s 122
4.5.4. BlaCk BOX TESTING......c.ueeeeeeeeeeiieeeeeeeeeeieeeeieeesvte e e snveeenevee e 124
4.5.5. Cro$s-Device TeStING...........ccccueeeeeeeriieeeiieeeiieeeieeenieeenaee e 128

X



BAB V KESIMPULAN DAN SARAN.....coiiiiiiieet e 140
5.1, KeSIMPUIAN......oiiiiiiiiie et e e et e e e e enaee s 140
BTN | v | o U UPUUPPRRRRRPPRP 140
DAFTAR PUSTAKA ...ttt 142
LAMPIRAN . ...ttt ettt e sb e st an 147


Mobile User


DAFTAR SIMBOL

STMDBOL 2.1 ACIOF .ttt 21
SIMDOL 2.2, USE CASE....cccuveeeeeeeeieeeeeeeeiee ettt ve e eaaee e naeeeens 21
SIMDOI 2.3, ASSOCIALION........veeeeeeeeeeieeeeeee e e e e aaee s 21
SIMDOL 2.4, TNCIUA..............oooeeeeeeeieeeeeeee et e 21
SIMDOL 2.5, EXIEIA.......oceveeeieeeeee ettt 22
SImbOl 2.6. Off-Page CONNECIOT..........c..coeevuerceiriisiiaiieieeieeeseesieeee e 22
Simbol 2.7. System BOUndary................coccoeevenienieininiinieienienieeieseeseee e 22
SIMDOL 2.8, ACHIVILY..c..oveeeeeeieeiieeeeeeee ettt ettt e seenseeeae s 23
SIMDOL 2.9, STAFL....oceeeeeeeeeeeeee et e e 23
SIMDBOI 2.10. ET.....ocveeeeeeeeeeeeee ettt 23
SIMDBOL 2. 11, THANSIEION. ... et e e 23
SIMDBOL 2.12. DECISION........c.veeeeeeieeeeeeeeeeeecee e e 23
SIMBDOL 2,13, ACLOF ...ttt e e et e e 24
SIMDBOL 2.14. ACHVALION. ........ccooeeeeeeeeieeeeeee e 24
SIMDBOL 2.15. OBJECE......eeeeiiiiieieeeeee e 24
Simbol 2.16. Alternative Combined Fragment..................cccoceevemceinveeseneeeneennnn. 24
SIMDBOL 2. 17, IHPUL. ..ot 24
SIMDOL 2.18. QUIPUL. ...ttt 25
SIMDbOL 2.19. LIfliNe.........coueevuiiiiniiiiiiieiiieceeesteee et 25

xi



DAFTAR GAMBAR

Gambar 2.1. Cara Kerja GPS........c.oooieeceee e 12
Gambar 2.2. Trilateration GPS..........cccoooiiiiiiiiiiiee e 13
Gambar 2.3. Triangulation BTS........cooooii ittt 14
Gambar 2.4. Mobile Operating System Market Share Indonesia........................... 16
Gambar 2.5. Data Pengguna versi Android..........ccceeeveeviiieniieiniieeniie e 17
Gambar 3.1 Tahapan Penelitian...........ccccecvveeeiiiiieiiieniieeciie e 35
Gambar 3.2. Use Case DIagram..........ccccueeevieeriiieniieeiieeeeiee e eeeeseeeesieeesneees 38
Gambar 3.3a. Activity DIagram StArt...........ccccveeeveeeciieeniiieeeiieeeieeeeee e 39
Gambar 3.3b. Activity Diagram Start...........cccooecveeeciieeiiiieeiieeeieeeee e 40
Gambar 3.4. Activity Diagram Halaman Tutorial............ccceeeveiniiiiniieiniiecieee 41
Gambar 3.5. Activity Diagram Halaman Tentang.............cccoeevieeviienniieniieenneeene 42
Gambar 3.6. Activity Diagram Halaman EXit..........ccccoeevviiiiiiiniiiiniecie e, 43
Gambar 3.7. Sequence Diagram Start...........ccceeeeueeeriieenieeeniieeriee e eiee e 44
Gambar 3.8. Sequence Diagram Halaman Tutorial............ccceevveeeiiiiniiieniieene. 46
Gambar 3.9. Sequence Diagram Halaman Tentang...........cccccceeevveeevieeniieencneennne. 47
Gambar 3.10. Sequence Diagram Halaman EXit..........ccccooovveeviiiiniiiiniieeniieeen 47
Gambar 4.1. Import Asset ObJeK 3D....ccc.oieviiieiiieeieeeeeeeeeeee e 112
Gambar 4.2. Import Asset Lean TOUCH. .............ccueecueeeceeeeiieeeieeeeiee e 112
Gambar 4.3. Implementasi Objek 3D Gedung............ccceeevvevieecieenieecieeieereenne 114
Gambar 4.4. Implementasi Objek 3D Ruangan.............cccoevveevrienieeciienieereenen. 114
Gambar 4.5. Contoh Tampilan Hasil Perhitungan Jarak.............ccoccoevinienincen. 131

Xii



DAFTAR TABEL

Tabel 2.1. Daftar Simbol Use Case Diagram.............cccceeevveeeiieeniieeniieenree e 21
Tabel 2.2. Daftar Simbol Activity Diagram...........cccceeveeeeiiieniieeeiieeeiie e 23
Tabel 2.3. Daftar Simbol Sequence Diagram............c.cccoeecvveeriiieeniiieeniieeieeeieene 24
Tabel 2.4. Penelitian Terdahulu............cooooiiiiiiiiiiccen 28
Tabel 3.1. Jadwal Penelitian...........coooeiiiiiiiiiiiiiiiiieeeeeeeeee e 50
Tabel 4.1. Functional ReGUIFEMENL................cccueeeeueeeriiieeiieeeiieeeiieeeeiieesieeesaee e 51
Tabel 4.2. Non Functional ReqUITement..................cccoeeeeeeueecueescueeireenieeseennesnens 56
Tabel 4.3. Daftar Icon dan Vector.............coceeeeceeenieniienieeeesee e 61
Tabel 4.4. Desain Antarmuka Pengguna.............ccccoeeveeviieiiienieecieenieeieeeee e 67
Tabel 4.5. Data ODbjJeK 3D.....cuiiiiiiiieiieeieecie et e 74
Tabel 4.6. Titik Koordinat Gedung di Kampus Limo UPNVIJ...........c.cccvvviiennnn. 76
Tabel 4.7. Informasi Gedung Masjid, Klinik, dan Ormawa...............ccccecveerrvennnnne 77
Tabel 4.8. Informasi Gedung Fakultas Teknik 1..........cccccoveviiiiiiiniiiiiienieeieeen, 82
Tabel 4.9. Informasi Gedung Fakultas Teknik 2...........cccccoverieeiiienieiiiienienieeiens 91
Tabel 4.10. Informasi Gedung Fakultas Kedokteran.............cccccovevviierienciiiniennnnns 93
Tabel 4.11. Informasi Gedung Ormawa dan Laboratorium Fakultas Teknik......104
Tabel 4.12. Informasi Gedung Laboratorium Fakultas [Imu Kesehatan.............. 107
Tabel 4.13. Informasi Gedung Fakultas [lmu Kesehatan..............cccccceeeveennennnnn. 108
Tabel 4.14. SPFint REVIEW.........cccueeeuieeiieeiiecie ettt esaee e esee e sseesnseens 115
Tabel 4.15. Sprint RetroSPECHiVe. .............ccveeeueecueeeieeiieesieeieeseeeeseesaeeseesssesnees 117
Tabel 4.16. Hasil Integrated TeSting............ccccoueeeveeeieecieeneeeiiesieereesieeevaeseneens 123
Tabel 4.17. Hasil Pengujian Black Box Testing Setiap Menu.............cccoeeeveenneenn. 124
Tabel 4.18. Hasil Pengujian Perangkat...........c.ccocoeeviiiniiiiieniieiieieeieeeeeeeee, 129
Tabel 4.19. Data Pembacaan Titik Koordinat Pengguna...........c...cccoeevveveennnnnnen. 132
Tabel 4.20. Data Pembacaan Titik Koordinat Pengguna dan Hasil Perhitungan
Jarak dengan Tidak Terhubung Internet............cccccevvuieiiiniieiieniieeneeeee 134
Tabel 4.21. Perhitungan Selisih Jarak Antara Hasil Perhitungan Metode dengan
Terhubung Internet dan Jarak pada Map Area Measure...........ccoceeeeveerveecreennnnns 135

Tabel 4.22. Perhitungan Selisih Jarak Antara Hasil Perhitungan Metode dengan
Tidak Terhubung Internet dan Jarak pada Map Area Measure..............ccceeuvennn. 137

xiil



DAFTAR LAMPIRAN

Lampiran 1. Bukti Wawancara Wakil Dekan 2 Fakultas [lmu Kesehatan........... 147
Lampiran 2. Transkrip Wawancara Wakil Dekan 2 Fakultas Ilmu Kesehatan.....148
Lampiran 3. Bukti Wawancara Wakil Dekan 2 Fakultas Teknik.............c........... 150
Lampiran 4. Transkrip Wawancara Wakil Dekan 2 Fakultas Teknik................... 151
Lampiran 5. Bukti Wawancara Wakil Dekan 2 Fakultas Kedokteran.................. 153
Lampiran 6. Transkrip Wawancara Wakil Dekan 2 Fakultas Kedokteran........... 154
Lampiran 7. Hasil Cek Turnitin.........ccccoocviieriiieriiieeriieeiee e 156

X1V



DAFTAR RUMUS

Rumus 2.1. Persamaan Haversine
Rumus 2.2. Persamaan Euclidean

DISEANCE. ..o

XV



	 
	 
	PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS AKHIR UNTUK KEPENTINGAN AKADEMIS 
	 
	 
	 
	KATA PENGANTAR 
	ABSTRAK 
	 
	ABSTRACT 
	 
	 
	 
	DAFTAR ISI 
	 
	DAFTAR SIMBOL 
	 
	 
	DAFTAR GAMBAR 
	 
	 
	DAFTAR TABEL 
	DAFTAR LAMPIRAN 
	DAFTAR RUMUS 
	 
	 

