DAFTAR ISI

LEMBAR PENGESAHAN......ooi ittt saee e e eaea e e 1
ABSTRAK ...ttt ettt ettt ettt et et e s ne e e e neenes 4
ABSTRACT ... ettt ettt st e e enaeeseesaeenteesaenseenseeneas 6
KATA PENGANTAR......oo oottt ettt nae e seennens 7
UCAPAN TERIMAKASTH......ocoiieiiiieieeieeee ettt 8
DAFTAR ISttt ettt b et e s e seenaenneens 9
DAFTAR GAMBAR.......ooiieieeeee ettt 12
DAFTAR TABEL.....contieeeieeeee ettt 13
DAFTAR SINGKATAN. .....coitetieietieie ettt se e sneeseeneesaeeneas 14
BAB I
USULAN GAGASAN ...ttt sttt e 1
1.1. Deskripsi Umum Masalah............cccceeriiiiiiiiiiniieiieciceieeceeeese e 1
1.2. Analisa Masalah.........c.ccccoeiiiiiiiiiiieieciecceee e 2
1.2.1. Aspek Keamanan............ccoeeveeieeiieniieniieeieeeeeee e 3
1.2.2. ASPek S0SI1al....cc.eiiiiiieiieiieieeece e 3
1.2.3. Aspek TeKNnolo@i.......cccveeiieiiiiiiieiiecie e 3
1.3. Analisa Solusi yang Ada........c.cccueeeieeiiiiiiieniieeie et 4
1.3.1. Kamera Pengawas...........ccooueeeiiieiiiiieiiieeeiieeeiee et 4
1.3.2. Jam Tangan Pintar (Smartwatch) untuk Anak...........cccccocevviniinennens 5
1.3.3. Personal Alarm Key Ring.........cccooovveviieniiiiiieniieiieieceeeeee e 6
1.4. Kesimpulan dan Ringkasan CD-1.........ccccoeoiiiiiiniiniieiieieeeeee e 6
BABII
BATASAN DAN SPESIFIKASL.......ooiiiieteieeetee et 8
2.1. Dasar Penentuan Spesifikasi.......c.ccccuieeiiieeiiieeniie e 8
2.2. Batasan dan Spesifikasi.........ccceereueieriiireiiieeciee e 10
2.3. Pengukuran / Verifikasi Spesifikasi.........cccceevvieriiieiiiieniieeciieeciee e 15
2.4. Kesimpulan dan Ringkasan CD-2..........cccccocoiiiriiiiniiieeie e 18
BAB III
DESAIN RANCANGAN SOLUSI.....cctiitieiieieieeie ettt 19
3.1. Alternatif Usulan Solusi Perangkat Keras...........c.ccccoeveiieniiniieniniiieene 19
3.1.1. Usulan Solusi Mikrokontroler :..........cceceeviieiienieiniienieeiiesreeene 19
3.1.2. Usulan Solusi Perekam Posisi (GPS)..........ccccoeiiiiiiiiiiiciieeieeee 23
3.1.3. Usulan Solusi Sistem Komunikasi Data (GSM)..........c.ccceceeeeunenns 27
3.1.4. Usulan Solusi Baterai...........ccceeeueeiienieeiieieeieesee e 31
3.1.5. Usulan Solusi BUZZET.........ccccccuieiiiiiiiiieiiceece e 35
3.2. Analisis dan Pemilihan SOIUSI.........ccceeviiiiiiiniiieiieicceeceeee e 39
3.2.1. Analisis Mikrokontroler.............cccceevieriiieniieiiienieeieeeeeeee e 39
3.2.2. Analisis Pemantauan Posisi (GPS)........ccccoevviiiiiiiciiieceecceeee, 41



3.2.3. Analisis Komunikasi Data (GSM)........ccccceeeviieicieenieeciee e, 42

3.2.4. Analisis Sumber Daya (Baterai)..........ccccceeevviercieeniieeeiee e 44
3.2.5. Analisis BUZZET.....c..ccoouiiiiiiiiiiiiceteeee e 46
3.3. Desain Solusi Perangkat Keras Terpilih...........cccccoevviieniiiiniiiiieeee, 47
3.3.1. Wemos Lolin ESP32.....coiiieet e 47
3.3.2. GSM SIMBOOL......ccueetieieeiieieeie ettt 47
3.3.3. GPS QUECEl LEO......eeeieiieiieieeeeee et 48
3.3.4. Baterai Li-Ion 18650 1.200 MAR........cooieiiriiieeeeeeeeeeeee 48
3.3.5. BUZZET PI@ZO0....coiiiiiiiiiieieee e 49
3.3.6. Diagram Blok SiStem.........ccccccovieeiiiieeiiieciieecie e 49
3.3.7. Flowchart SiStem.......ccceeiuiiiiiiiiiiiieiie et 51
3.3.8. Sequence DIagram..........cccveeeiieeiiieeiiee e 52
3.3.9. Entity Relationship Diagram............ccccceeeiiieiiieeniieeiiecieeeee e 53
3.3.10. Rincian Komponen Perangkat Keras yang digunakan................... 54
3.4. Alternatif Solusi Perangkat Lunak...........c..cocvviviiiinieiiieeieeeeeeies 54
3.4.1. Platform Pengembangan Firmware...........c.ccccoeeeviieeiieencieecieeeee, 54
3.4.2. Platform APIKaSI......cccveeeiiieeiieeciieeee et 55
3.4.3. Framework Frontend...........c.cccoooiiiiiiiiniiiiieeeee 56
3.4.4. Framework Backend............c.cooooiiiiiiiiiiiiee 57
3.4.5. Database Management System (DBMS).......cccccoeviiiviiiiniieenieenne, 58
3.4.6. MaPS APL ..o 59
3.5. Analisis Pemilihan Solusi Perangkat Lunak.............cccccevveiiiniieininnnnen. 60
3.5.1. Platform Pengembangan Firmware...........c.ccccoeveviieecieencieeeneeeee, 60
3.5.2. Platform ApPIKaST......cccveeeeiiieiiieecieeeeeeee e 62
3.5.3. Framework Frontend...........c.cccoooeiiiiniiniiiiiieeceen 63
3.5.4. Framework Backend............c.coooiiiiiiiiiiiiiieee 64
3.5.5. DBMS (Database Management SyStem)...........ccccveeecvveenreeenveennne 66
3.5.6. MAPS APL ..o 67
3.6. Rincian Perangkat Lunak yang digunakan..............ccccceevrveevnieeenieenenneens 68
3.7. Jadwal dan ANGaran...........cccceecveeriiieeeiiieeeiieeiee e 70
3.8. Kesimpulan dan Ringkasan CD-3...........cccccueeviiiiniiieeiecceeeeee e, 71
BAB IV

IMPLEMENTASI ...ttt 72
4.1. Deskripsi Umum Implementasi...........ceeeeeriieiiieniienienieeiieseeeieesee e 72
4.1.1. Implementasi Perangkat Keras............cccccoveviiinieniienieniieieeeeee, 72
4.1.2. Implementasi Perangkat Lunak..............cceoceeriiiiiiiniiiniiieeiee 75
4.2. Detail IMplementasi.........cceeeuierieiiieniieeieeiie et 79
4.2.1. Integrasi Perangkat Keras...........cccceeviieniiiiiiinieniieieeeeeeeeee 80
4.2.3. Pengembangan Aplikasi Website..........ccccoeviiniieniiniiiiiieieeieeee, 88
4.3. Pengujian SISTEIM........ceevuieiuiiiiieeiieeiie st etee et ste et eesiae et eaee bt e e enes 92



4.3.1. Pengujian Komunikasi GSM..........cccceeviiieiiieniieeciie e 93

4.3.2. Pengujian Koordinat PoSiSi.........ccccueerviiiriieiiiie e 93

4.3.3. Pengujian Tampilan Website SmarTracker............ccceevvveeeiieenneens 94

4.3.4. Pengujian Emergency dan SMS..........cccveeiiiieriieeiiee e 99

4.4, Prosedur Pengoperasian.............ccccueeeveeeeiieeniiieeriie e eeiee e 100

4.5. Kesimpulan dan Ringkasan CD-4...........c.ccccouviiviiiiiieeniieeeee e 101
BAB V

PENGUIJIAN DAN KESIMPULAN. ..ottt 102

5.1. Skenario Umum Pengujian............ccceevveriiieniieeiiienienieeieeeie e 102

5.2. Detail Pengujian.........cccccierieriieoiienieeieeete ettt 103

5.2.1. Pengujian Modul GPS..........oooiiiiiiiie e 103

5.2.2. Pengujian Modul GSM.........cooiiiiiiiiiiiieieceee e 108

5.2.3. Pengujian Panic Button...........ccccoeevieiieniieiieniieiee e, 112

5.2.4. Pengujian BUZZET..........ccceeviiieiiiiiieiiecieeieeeie et 113

5.2.5. Pengujian Konsumsi Daya Komponen............cccceeevveerieneniennne. 116

5.2.6. Pengujian Aplikasi WebSIte.........ccceovvreiiieniieiiieniieiieieeieeee e 121

5.3. Analisa Hasil Pengujian...........ccccoeciieiieiiienieniieie e 127

5.3.1. Analisa Pengunjian GPS...........cccooiiiiiiiiiiieee e 128

5.3.2. Analisa Pengujian GSM.........ccccoiiiiiiiieiiiiiieeieeieee e 129

5.3.3. Analisa Pengujian Panic Button.............ccccevviieniiniiiiniiniieieeee 130

5.3.4. Analisa Pengujian BuzZzer..........cccccceeeiieniieniienieieeeece e 130

5.3.5. Analisa Pengujian Konsumsi Daya Komponen...............ccccueenee. 131

5.3.6. Analisa Pengujian Website..........ccevuiriiieniiiiiiieniieeiieiieeieeiee e 133

5.3.7. Analisa Hasil Responden Orang Tua Untuk Website.................... 134

5.4. Kesimpulan dan Ringkasan CD-5........c.cccoeoiiiiiiiiiniiieieiceeeceeeee e, 135

KESIMPULAN DAN SARAN....cootttitie ettt 137

DAFTAR PUSTAKA. ...ttt sttt s 139

11



