DAFTAR ISI

HALAMAN PERSETUJUAN ....ooittiitiiitetetee ettt iii
HALAMAN PENGESAHAN .....ooiitiititeteeet ettt v
HALAMAN PERSEMBAHAN .....cootiitiietee ettt A%
IMOTTO ettt et ettt ettt et e saneens vii
INTISARI ... ettt et e e viil
ABSTRACT ..ottt ettt sttt es X
KATA PENGANTAR ......oo ottt sttt ensesnnens X
DAFTAR TABEL ..ottt XV
DAFTAR GAMBAR ..ottt XVi
BAB I PENDAHULUAN ..ottt ettt 1
1.1 Latar BelaKang ..........c.coceoiiiiiiiiiiieieceee et 1
1.2 Ruang Lingkup Penelitian............cccceevvieiiieiiieiieeiieieciecee e 2
1.3 Rumusan Masalah .........ccccooieiiiiiniiiieeneeeeee e 3
1.4 Tujuan Penelitian ..........c.ooouieiiiiiiiiiieeeee et 3
1.5 Manfaat Penelitian...........cocueoiuiiiiiiiiiniiiicieeee e 3
1.6 Sistematika PenuliSan............cccoooiieiiiiiiiiiieiiieie e 4
BAB II TINJAUAN PUSTAKA ...ttt 5
2.1 Studi LIETAtUL . ...cotiiiiieiie ettt 5
2.2 DASAT TOTT ..ttt ettt ettt ettt ettt et et et e st e e bt esaeeeaeeas 7
2.2.1 GeMPA BUMI....eouiiiiiiiiiiiiiiicictceeesee et 7
2.2.2 Internet of Things (I0T)....cccvveeriireiiieeee e 8
2.2.3 SKala GEMPA ...cuviiiiiiiiiiieieee ettt 9
2.2.4 Sensor Accelerometer (MPUG050)..........ccouieeiieeeiieeeieeeie e 13
2.2.5 Sensor Getar SW-420 .......cooieiiiiiiiiiiiieeieeeeeeeee e 13

2.3 Perangkat Keras yang Digunakan ...........c.cceccveeiiiiniiieeiiieeieece e 14
2.3.1 Mikrokontroler ESP32 .......cccooiiiiiiiiiiiieiceceeeeee e 14
2.3.2 Sensor Getaran SW-420 ........ccccooiiiiiiiiiiiiieieeeee e 15
2.3.3 Sensor Accelerometer MPUGOS0 .........cccovieviiiiiniiniiienienceiceeeeeee 16
234 LCD I2C ettt 16
2.3.5 Miniatur Bangunan dengan Simulasi Gempa.............cccoevveeiveneeenenne. 17

Xii



2.4 Perangkat Lunak yang Digunakan .............ccccoeviivviiiniiniiieniecieeceeeeee 17

2.4.1 Software Mikrokontroler Arduino Uno..........ccceceerieeiiienieniieenieeieene 18
242 Arduino IDE .....c.ooiiiiiiiiieee e e 18
2.4.3 Visual Studio Code.......cocueeruiiiiiiiiiiiieie e 19
244 FIUHET ..ottt ettt sttt et st 20
2.4.5 Android STUAIO ...ccoueeeiiiiiieiieeeee e 21
2.4.6 Firebase Realtime Database ..........cccceoeevierieniiiieniinieececeeeee 22
BAB Il METODOLOGI PENELITIAN ......oooiiiiieieeee e 24
3.1 Alat dan Bahan ..........cocooiiiiiiioniieeee e 24
R R N SRS 24

3 1.2 BAhAn . ..cooeieiicce e 25
3.2 Tahapan Penelitian.............cccviiiiiiieiiiiiciie e 26
3.3 Perancangan SiSTEIM.........ccveevieriierieeiieeieeieeereeseeeereesaeeereesereeseeseneesseenens 28
3.3.1 Perancangan Perangkat Keras .........cccccceevvvieiienciiinieniieieeieeeeeee e, 29
3.3.2 Perancangan Perangkat Lunak ............ccoocoiiiiiiiiiiiee, 33
3.4 Perakitan SISTEIM .......c.eovuiiiiiiiriiiiieiie ettt 37
3.4.1 Perakitan Rangkaian Sensor SW-420.........cccccociniininiinienenncnecneene. 37
3.4.2 Perakitan Rangkaian Sensor MPUG050 ...........ccccvveeiiieniieenieeeieeeee, 37
3.4.4 Upload Arduino Ide ke ESP 32 ..ot 38
3.4.5 Konektivitas Flutter dengan Firebase...........cccceeviieeiiieniiieniiieeieeeieee 38
3.5 Pengujian SiSteIM .......coeeruiriiriiriieienieteee ettt 41
3.5.1 Pengujian Sensor SW 420 ........coovciiiiiiireiiieeiiee e 41
3.5.2 Pengujian Sensor MPUGOS0 ........c.cccoeriiriininiiniieeieeeeieeeeeeeeee 42
3.5.3 Pengujian LCD I2C .......oooiiiiiiieee et 42
3.5.4 Pengujian Firebase ........ccccoceviiiiiiiiiiieieeeceeeeeee e 43
3.5.5 Pengujian ApPlKaSi......ceeevcuiiieiiieiiie ettt 43
3.5.6 Pengujian BUuzZzer..........cooviiiiiiiiiiieiecceceee e 44
3.5.7 Pengujian LED ........coooiiiiiiiiiiecee et 44
3.6 Analisis Kerja SiStem .........coouiiiiieiiieiiecieeieeeeee e 45
BAB IV HASIL DAN PEMBAHASAN .....oooiiieeeeeeeeeeee e 47
4.1 Hasil Pengujian Sensor SW-420.........cccoeeoiiiiiiiiiiieeeieeeieeee e 47

Xiil



4.2 Hasil Pengujian Sensor MPUG0SO0 ..........cccoeviiriieiienieeiieeie e 48

4.3 Hasil Pengujian LCD I2C.........oooiiiiiiiieeeeeeeee et 50
4.4 Hasil Pengujian Firebase.........c.ccccveviieiiiiniiiiiiiiieeieecie et 50
4.5 Hasil Pengujian APIIKAST ......ccccveeeiuiieeiiieeiieeeiie et e e e 51
4.6 Hasil Pengujian BUZZer .........cccooeiiiiiiiiiiieieeiieeeceee et 53
4.7 Hasil Pengujian Led ........cccooeeiiieeiiieeiieeeeee e 54
BAB V KESIMPULAN DAN SARAN ....ooiiiiiitieertentee et 55
5.1 KESIMPULAN ..ottt ettt nae s 55
5.2 SARAN Lottt st 56
DAFTAR PUSTAKA ... oottt ettt e nne e 57
LAMPIRAN ...ttt ettt et sttt et ettt e st e nbeenees 59

X1V



