DAFTAR GAMBAR

Gambar 2.1 Perangkat 10T .......ccoiiieieiecieie s 23
Gambar 2.2 Arduin0 NANO .........coiiieie e 23
Gambar 2.3 SeNSor GY 521/GYIOSCOPE ....vvevevueeieiteiieitesteeiesieeeesteseeseesteseesnes 25
Gambar 2.4 SENSOr SWA20 ........ccviiee ettt 25
Gambar 2.5 Modul SIM 800L..........coceveieiiiiise e 26
Gambar 2.6 Modul LIM2596 ..........ccooeiiiiiiiiiie e 27
Gambar 2.7 Modul UBIOX NEO-6M ........ccccciiieiiniiie e 28
Gambar 2.8 SIM Card PrOVIAEN ........ccooveiiiiiiriie e 29
Gambar 3.1 Tahapan Penelitian ...........cccooveiiiiiiiiiniic e 32
Gambar 3.2 Blok Diagram AlQL ...........cooviiiiiniieeeesee e 33
Gambar 3.3 FIOWCNAI ..o e 34
Gambar 3.4 DeSain AlAL........c.ccoiiiieieieeiee e 35
Gambar 3.5 Sumbu Derajat Kemiringan < 45 dan kemiringan > -45................. 36
Gambar 3.6 Lean Angle MOtOGP ... 36
Gambar 3.7 Rumus Haversing Method............ccocoveieriiiiiniiinsc e 37
Gambar 3.8 Rangkaian LIM2596............cccccoiiiiiiiiiiic e 37
Gambar 3.9 Rangkaian Sensor GYS521 ......c.ccvviiiinieneieisieesese e 38
Gambar 3.10 Rangkaian Sensor SWA20 ..........cccoviierieiiininenene e 39
Gambar 3.11 Rangkaian Modul GSM SIM8OOL ..........ccccceeveveeiiii e, 39
Gambar 3.12 Rangkaian Modul GPS Ublox NEO-6M............cccccevvvvivenenniiene. 40
Gambar 3.13 Rangkaian Keseluruhan Alat...........ccccoceveieeveiieciccc e, 41
Gambar 4.1 Program Tes AT COmmand .........ccccerererieiniinininese e 43
Gambar 4.2 Serial Monitor Tes AT Command..........cccccvevvevevivereenienieesenesee e 44
Gambar 4.3 Program Tes Mengirim SMS ..., 45
Gambar 4.4 Serial Monitor Tes Mengirim SMS.........cccoooiiinnieeee 45
Gambar 4.5 Hasil Pengiriman SMS di Nomor Tujuan ..........c.ccoccevvevieeveieenene. 46
Gambar 4.6 Program Tes Membaca SMS...........ccccooiiiiiiiinineeeeee 46
Gambar 4.7 Serial Monitor Tes Membaca SMS...........cccccceveviveieni v, 47
Gambar 4.8 Pengiriman SMS ke Modul .............ccoooiiiiiiiiieeeeee e 47
Gambar 4.9 Rangkain Sederhana SIM800L............cccoovivirininine e 48
Gambar 4.10 Source Code Baca Data GPS...........cccooeviiieie e 48
Gambar 4.11 Data NMEA SENTENCES........eeiiiieiirieie e sieeie e 49
Gambar 4.12 Program Parsing TiNYGPS++.........cccoiiiiniiiiine e 50
Gambar 4.13 Serial Monitor TINYGPS++ ..o 50
Gambar 4.14 Program Test G00gIe Maps........ccccerererieininininene e 51
Gambar 4.15 Serial Monitor LInNK GMaps .......cccovrviierriiee e 51

14



Gambar 4.16 Hasil KIik LINK GIMEPS ......cccooveiiiiiie e 52

Gambar 4.17 Rangkaian Sederhana GPS ... 52
Gambar 4.18 Rangkaian TeS GY521.......cccviveiiiiiie e 53
Gambar 4.19 Test Program GYS52L ........ccvoiiiiiireie e 54
Gambar 4.20 Serial Monitor Posisi NOrmal ... 54
Gambar 4.21 Posisi Sensor GY521 Horizontal ..........cccooeveivininieniieneieieas 55
Gambar 4.22 Serial Monitor Miring KeKiri.........ccocooiiiiiiiiiiieees 55
Gambar 4.23 GY521 Miring KeKiri ........ccoovveviiiiiiie e 56
Gambar 4.24 Sensor Miring Kekanan ...........ccocooeveiineneieisisisescseseeeas 56
Gambar 4.25 Serial Monitor GY521 Miring Kekanan............cccceeeveveneicneinnnne. 57
Gambar 4.26 Stick Kayu Kalibrasi..........cccocevviiiicieiiese e 58
Gambar 4.27 Kalibrasi 0° dan Gambar 4.28 Kalibrasi 10°.........cc.ccecvvevirierinnne. 58
Gambar 4.29 Kalibrasi 20° dan Gambar 4.30 Kalibrasi 30° .........cc.ccccevvrvrinnas 59
Gambar 4.31 Kalibrasi 40° dan Gambar 4.32 Kalibrasi 50° .........c..cccccovvvnnnas 59
Gambar 4.33 Kalibrasi 60° dan Gambar 4.34 Kalibrasi 70° .........cc.ccccvvrenennns 59
Gambar 4.35 Kalibrasi 80° dan Gambar 4.36 Kalibrasi 90° ............ccccvevrvrinnns 59
Gambar 4.37 Kalibrasi -10° dan Gambar 4.38 Kalibrasi -20°...........c.cccceeervenee 60
Gambar 4.39 Kalibrasi -30° dan Gambar 4.40 Kalibrasi -40°..........cc.ccocervrinnns 60
Gambar 4.41 Kalibrasi -50° dan Gambar 4.42 Kalibrasi -60°.............c.ccceverurnne. 60
Gambar 4.43 Kalibrasi -70° dan Gambar 4.44 Kalibrasi -80°............cc.cceeverurnne. 60
Gambar 4.45 Kalibrasi -90°........cccoovieiiiinisise e 61
Gambar 4.46 Kedip SIM8BOOL .........coeieiiiiiiisie e 62
Gambar 4.47 Rangkaian Pin Pengujian Modul SIM80OL ...........c.ccccecevviienane. 63
Gambar 4.48 Pengujian SMS ke-1 dan Gambar 4.49 Pengujian SMS ke-2....... 64
Gambar 4.50 Pengujian SMS ke-3 dan Gambar 4.51 Pengujian SMS ke-4....... 65
Gambar 4.52 Pengujian SMS ke-5 dan Gambar 4.53 Pengujian SMS ke-6....... 65
Gambar 4.54 Pengujian SMS ke-7 dan Gambar 4.55 Pengujian SMS ke-8....... 66
Gambar 4.56 Pengujian SMS ke-9 dan Gambar 4.57 Pengujian SMS ke-10..... 67
Gambar 4.58 Pengujian Pengiriman SMS...........ccccoiviiiiiiiicine e 67
Gambar 4.59 Rangkaian Pin Pengujian Modul GPS............cccccooiiiiiiiienens 68
Gambar 4.60 Program Pengujian Modul GPS...........ccccccoviiiviniie e 70
Gambar 4.61 Program Haversing Method............cccoereiiieiiniiincc e 70
Gambar 4.62 Penghitungan Selisih Jarak LOKasi 1 ..........cccocoovviinieneiineniininns 71
Gambar 4.63 Penghitungan Selisih Jarak LOKasi 2..........ccccceoinvnieeneneicineee 71
Gambar 4.64 Penghitungan Selisih Jarak LoKasi 3..........ccccccooviiininiicicneninns 71
Gambar 4.65 Penghitungan Selisih Jarak LOKasi 4 ..........cccccoovvoviiieneneineinne 71
Gambar 4.66 Penghitungan Selisih Jarak LOKasi 5..........cccoovevviinineiinineiens 71
Gambar 4.67 Penghitungan Selisih Jarak LOKaSIi 6 ............cccoovvinineiinenennns 72
Gambar 4.68 Penghitungan Selisih Jarak LOKaSI 7 ..........cccooeeviviveeinenieenenninens 72
Gambar 4.69 Penghitungan Selisih Jarak LoKasi 8 ............ccccoovvvininenineiiiens 72
Gambar 4.70 Penghitungan Selisih Jarak LoOKasi 9...........ccccccvivivnnineiieennniinens 72

15



Gambar 4.71 Penghitungan Selisih Jarak Lokasi 10...........ccccocvevriiiiiienennene. 72

Gambar 4.72 Koordinat GMaps Lokasi 1,2,3 ........ccccoevvrieieiieeiene e 73
Gambar 4.73 Koordinat GMaps Lokasi 4,5,6 ............cccccvvveveiieeiciie e, 73
Gambar 4.74 Koordinat GMaps Lokasi 7,8,9 .......ccccccevviievivieeese e 74
Gambar 4.75 Koordinat GMaps Lokasi 10 dan Koordinat Modul...................... 74
Gambar 4.76 Program Sensor SWA20 ........ccccccveiieiieie s 75
Gambar 4.77 Serial Monitor SWA20.........c.cooviviiiiiiie e 75
Gambar 4.78 Skema Pengujian Keseluruhan Sistem ........c.cccocvevevevincvcnecnene, 76
Gambar 4.79 Tampak Atas Alat.........cccooiiiiiiieieeee e 77
Gambar 4.80 Tampak Samping Alal...........ccccoveviiiiiieicceee e 77
Gambar 4.81 Tampak Samping Alat...........ccccooveviiiiiieieseee e 78
Gambar 4.82 Tampilan Dalam dan Luar BoX SiStEM ..........ccocvivrireneicieiienn 78
Gambar 4.83 Tampak Atas SISTEM.........cccceiiiiieiiieie e 78
Gambar 4.84 Pesan Pembuka saat Sistem AKLif ........c.ccooeevevieviveicniieececee, 79
Gambar 4.85 Pesan Ketika Terjadi Kecelakaan............cccoovviiininineneicicienn, 80
Gambar 4.86 Perintah "LOC" ........ccoovreiiiiirine e 81
Gambar 4.87 Miring Kiri, Kanan, dan Getaran............ccccoceveviveienienineresnseennns 83
Gambar 4.88 Rute Perjalanan............ccccoveeeiiiieeiiine e 84
Gambar 4.89 Rute KeSeluruhan ...........cccevviiiiieiiiicie e 84
Gambar 4.90 SMS DetekSi GeLar.........cccvevereriieieseiie e 85

16



DAFTAR TABEL

Tabel 2.1 Penelitian Terdahulu ...........ccoooiiiiiiiiine e 21
Tabel 2.2 Konfigurasi Pin Arduind Nano .........cccccovoveienieiieneseee e 24
Tabel 2.3 Spesifikasi LIM2596 ...........cccccovieiiiicie e 27
Tabel 2.4 Spesifikasi UDIOX NEO-6M .........ccccccveiviivniiiiiiene e 28
Tabel 3.1 Kebutuhan Perangkat ..o 31
Tabel 3.2 Tegangan AlGl.........ccoiiiiiiiiii e e e 35
Tabel 3.3 Pin Sambungan Sensor GY52L........cccovvviviiiiiiiieie e 38
Tabel 3.4 Pin Sambungan Sensor SWA20..........cccccveeiieviiieeie s 38
Tabel 3.5 Pin Sambungan Sensor SIM800L ..........ccccccveviiievecece e 40
Tabel 3.6 Pin Sambungan Modul GPS...........ccccoii i 40
Tabel 4.1 Ringkasan Tes AT COMMaANd ..........cccccevieeiieiiieeie e 44
Tabel 4.2 Pin Rangkaian Sederhana SIM80OL ...........cccccvvevevvieiie e 48
Tabel 4.3 Kecepatan Pembacaa Koordinat.............c.ccccevevveveiecie e seese e 51
Tabel 4.4 Pin Rangkaian Sederhana GPS UDBIOX ........c.ccccoeveviiiiic i 52
Tabel 4.5 Pin Rangkaian Sederhana GY521........cccccvvvviiiieneneiie e 53
Tabel 4.6 Ringkasan Pengambilan Data GY521........cccccceviviveiiiie v 57
Tabel 4.7 Hasil Pengujian Sensor GY521.......cccevviveieeniiieneseee e 61
Tabel 4.8 Pengujian SIMB00L .........cccouviiviieriieeie e 63
Tabel 4.9 Pengujian Modul GPS...........cccoiieiiiiccse e e 69
Tabel 4.10 SKema PENQUJIAN .......cc.oiviiiiiiiiiesie e 76
Tabel 4.11 Tes KONdiSi SISTEM ......cvoieiiiiiieie e e 77
Tabel 4.12 Pengujian Keseluruhan Alat............ccoccovoveiieniiiieiecece e 82

18



