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Pembuatan Hardware Sistem Helm Proyek Pintar Berbasis Komunikasi Long Range
(LoRa) untuk Keselamatan Pekerja Konstruksi

ABSTRAK

Keselamatan pekerja konstruksi menjadi prioritas utama dalam setiap proyek
pembangunan. Penelitian ini mengembangkan sistem helm proyek pintar berbasis
komunikasi Long Range (LoRa) untuk meningkatkan keselamatan pekerja melalui deteksi
kecelakaan secara real-time. Sistem terdiri dari-helm pekerja yang dilengkapi sensor getar
SW-420 dan sensor jatuh MPU6050 untuk mendeteksi benturan dan perubahan orientasi,
modul GPS M10 untuk pelacakan lokasiyserta modul LoRa SX1278 untuk komunikasi jarak
jauh. Helm mandor berfungsissebagai receiver yang dilengkapi buzzer untuk memberikan
peringatan audio saat terjadi kecelakaan. Pengujian sistem menunjukkan, hasil yang
memuaskan dengan_modul GPS memberikan informasi lokasi akurat melalui koneksi ke
lima satelit dan nilai HDOP 2.33. Sensor MPU6050 dapat mendeteksi status "jatuh'" ketika
helm dirotasi 180derajat secara vertika!l atau mengalami percepatan ekstrem dengannilai
sumbu X/Y > 15000 LSB/g atau Z < 2000 LSB/g. Sensor SW-420 menunjukkan sensitivitas
tinggi terhadap getaran benturanm, terutama pada beban di atas 1 kg. Komunikasi LoRa
mampu mengirim data stabil hingga jarak 100 meter tanpa penghalang dengan RSSI
sebesar -90 dBm, namun performa menurun dengan adanya hambatan fisik seperti tembok
yaitu dengan jarak terjauh yang dijangkau yaitu 50 meter dengan RSSI sebesar -89 dBm.
Implementasi helm pintar ini_dapat meningkatkan respons darurat dan keselamatan
pekerja konstruksi secara signifikan, memberikan solusi inovatif umtuk monitoring
kecelakaan kerja dalam industri konstruksi:

Kata Kunci: GPS, helm pintar, keselamatan kerja, LoRa; sensor jatuh.
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Development of Smart Construction Helmet Hardware System Based on Long Range
(LoRa) Communication for Construction Worker Safety

ABSTRACT

Worker safety in construction projects is a top priority in every development endeavor. This
study develops a smart construction helmet system based on Long Range (LoRa)
communication to enhance worker safety through real-time accident detection. The system
consists of a worker’s helmet equipped with.an SW-420 vibration sensor and an MPU6050
fall sensor to detect impacts and changes_in orientation, @ GPS'MI0 module for location
tracking, and an LoRa SX1278 module for long-distance communication. The supervisor’s
helmet functions as a receiver, equipped with a buzzer to provide audio.alerts in the event
of an accident. System testing showed satisfactory results, with the GPS module.delivering
accurate location datawvia connection to five satellites and an HDOP value of 2.33. The
MPUG6050 sensor successfully detected a “fall” status, when the helmet was rotated
vertically by 180degrees or experienced extreme acceleration, indicated by X/Y axis values
exceeding 15,000 LSB/g or Z axis values dropping below 2,000 LSB/g. The SW-420 sensor
demonstrated high sensitivity to impact vibrations, especially with loads above 1 kg. LoRa
communication transmitted data reliably up to 100 meters in open space with an RSSI of -
90.dBm, although performancedeclinedwith physical obstacles such:as wallsyreaching a
maximum range of 50 meters with an RSSI of -89 dBm. The implementation of this smart
helmet can significantly improve.emergency response and worker safety, providing an
innovative solution for accident monitoring in _the construction industry.

Keywords: fall sensor, GPS, LoRa, smart helmet, workplace safety
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BAB I
PENDAHULUAN

1.1 Latar Belakang

Bidang konstruksi merupakan salah satu sektor pekerjaan yang banyak
diminati karena menawarkan beragam profesi, mulai dari arsitek, insinyur sipil,
hingga pekerja lapangan. Namungsektor ini juga memiliki tingkat risiko kecelakaan
kerja yang sangat tinggi.dibanding sektor lainnya. Berdasarkan data dari BPJS
Ketenagakerjaan, pada tahun 2023 tercatat sebanyak 370.747 kasus keeelakaan
kerja di Indonesia, dengan 2.965 kasus di antaranya terjadi di sektor konstruksi.
Hingga Oktober 2024, jumlah kasus kecelakaan kerja mencapai 356.383 kasus,
menunjukkan bahwa keselamatan kerja masih menjadi tantangan besar, khususnya
dilingkungan proyek konstruksi:

Insiden seperti jatuh dari ketinggian atau tertimpa material berat masih sering
terjadi dan dapat berujung pada cedera serius bahkan kematian. Oleh karena itu,
setiap pekerja diwajibkan menggunakan alat pelindung diri (APD) sesuai standar
Keselamatan dan Kesehatan Kerja (K3), salah satunya adalah helm keselamatan
untuk melindungi kepala. Namun, meskipun penggunaan helm K3 telah menjadi
standar, tingkat kecelakaan kerja di lapangan tetap tinggi.

Salah satu penyebab utama tingginya angka Kecelakaan adalah lambatnya
penanganan terhadap korban, terutama.di‘area proyek yang luas dengan jumlah
pekerja yang banyak, sehingga menyulitkan proses pengawasan secara menyeluruh.
Selain itu, lokasi proyek konstruksi sering kali berada di area terpencil yang jauh
dari pusat kota, yang menyebabkan kualitas sinyal seluler buruk atau bahkan tidak
tersedia, sehingga menghambat proses pelaporan dan koordinasi saat terjadi
insiden.

Untuk menjawab tantangan ini, diperlukan solusi inovatif yang mampu
memberikan respons cepat terhadap kejadian kecelakaan tanpa bergantung pada
jaringan seluler. Salah satu solusi yang dikembangkan adalah helm proyek pintar
berbasis komunikasi Long Range (LoRa). LoRa merupakan teknologi komunikasi
nirkabel jarak jauh yang hemat energi dan mampu mengirimkan data dalam

jangkauan luas, bahkan di lokasi terpencil tanpa koneksi internet.
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Tugas akhir ini berjudul “Pembuatan Hardware Sistem Helm Proyek Pintar
Berbasis Komunikasi Long Range (LoRa) untuk Keselamatan Pekerja
Konstruksi”, yang bertujuan untuk merancang dan mengimplementasikan sistem
helm pintar yang dapat mendeteksi kecelakaan kerja secara otomatis. Helm ini
dilengkapi dengan sensor getar (SW-420) dan sensor pendeteksi jatuh (MPU6050)
untuk mengidentifikasi kejadian sepertijatuh atau tertimpa benda berat. Selain itu,
modul GPS digunakan untuk menentukan lokasi kecelakaan secara akurat.

Tugas akhir ini_dibuat sebagai solusi untuk mempercepat penanganan
kecelakaan kerja pada pekerja proyek konstruksi, yang sering kali terkendala oleh
luasnya area” kerja dan minimnya pengawasan terutama di lokasi yang sulit

dijangkau sinyal seluler.

1.2 Perumusan Masalah
Berdasarkan latar belakang yang diuraikan diatas,maka permasalahan yang

akan dibahas dalam Tugas Akhir ini adalah sebagai bertkut:

1. Bagaimana cara merancang sistem_helm proyek pintar berbasis komunikasi
Long Range (LoRa) untuk keselamatan pekerja konstruksi?

2. Bagaimana proses realisasi prototipe dari helm proyek pintar berbasis
komunikasi Long Range (LoRa) untuk keselamatan pekerja konstruksi?

3. Bagaimana cara melakukan pengujian pada protetipe dari helm proyek pintar
berbasis komunikasi Long..Range (lLoRa) untuk keselamatan pekerja
konstruksi?

4. Bagaimana cara melakukan pengujian helm proyek pintar berbasis komunikasi

Long Range (LoRa) untuk keselamatan pekerja konstruksi?

1.3 Tujuan
Adapun tujuan yangingin dicapai dari tugas akhir in1 adalah sebagai berikut:

1. Merancang sistem pada helm proyek pintar berbasis komunikasi Long Range
(LoRa) untuk keselamatan pekerja konstruksi.

2. Merealisasikan prototipe dari helm proyek pintar berbasis komunikasi Long
Range (LoRa) untuk keselamatan pekerja konstruksi.

3. Mengetahui cara melakukan pengujian pada prototipe dari helm proyek pintar
berbasis komunikasi Long Range (LoRa) untuk keselamatan pekerja

konstruksi.

Politeknik Negeri Jakarta



4. Mengetahui cara melakukan pengujian helm proyek pintar berbasis komunikasi

Long Range (LoRa) untuk keselamatan pekerja konstruksi.

1.4 Luaran

XL
m
=
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Luaran dari tugas akhir ini adalah sebagai berikut:

1. Alat dari “Pembuatan Hardware Si H

: elm Proyek Pintar Berbasis
/\\ erja Konstruksi”.
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BAB YV
PENUTUP

Berdasarkan hasil pengujian dan pembahasan yang telah dilakukan, dapat

disimpulkan bahwa:

1. Perancangan helm proyek pintar Helmsproyek pintar dirancang menggunakan
ESP32 sebagai mikrokontroler utama, LoRa SX1278 untuk komunikasi jarak
jauh, dan GPS M10 untukpelacakan lokasi. Sistem ditenagaielch baterai Li-Po
dengan modul TP4056. Deteksi kecelakaan dilakukan melalui sensor SW-420
(getaran) dan MPU6050 (jatuh), serta buzzer sebagai indikator di Helm Mandeor.

2. Realisasi helm Komponen dirakit sesuai diagram sistem, dengan ESP32
mengendalikan sensor SW-=420, MPU6050, dan GPS di Helm Pekerja. Data
dikirim via LoRa ke Helm Mandoryang dilengkap: ESP32; L.oRa, dan buzzer.
Pemrograman dilakukan di Arduine IDE dan seluruh rangkaian dipasang pada
prototipe serta dilindungi dalam casing.

3.7 Berdasarkan hasil pengujian, GPS- memperoleh sinyal dengan baik dan
memiliki nilai HDOP 2.33. SW-420 mendeteksi benturan stabil mulai beban 2
kg dan dari ketinggian 1-3 meter. MPU6050 mendeteksi jatuh saat X/Y > 15000
LSB/g (=0.91g) atau Z <2000 LSB/g (=0.12g). Buzzer berbunyi 10 detik untuk
jatuh, tiga kali singkat untuk benturan tinggi, dan tidak aktif untuk benturan
ringan/sedang.

4. Pada pengujian komunikasi LoRa, Komunikasi data stabil hingga 100 meter
tanpa penghalang (RSSI -90 dBm) dan menurun saat ada hambatan, dengan
jarak maksimal 50 meter (RSSI -89 dBm). Hal ini menunjukkan sistem cocok
digunakan di area terbuka.

Berdasarkan hasilwwpengujian  tersebut; wsistem v ini disarankan...dilakukan

pengembangan pada aspek komunikasi data, khususnya dengan mengganti antena

LoRa ke tipe yang memiliki gain lebih tinggi atau menggunakan antena eksternal.

Hal ini bertujuan untuk memperluas jangkauan dan meningkatkan stabilitas sinyal,

terutama di area yang memiliki hambatan fisik. Dengan begitu, pengiriman data

kecelakaan dapat diterima secara real-time dan respons penanganan dapat

dilakukan lebih cepat.

46



eyieyer uabap yiuyaijod uizi edue)

g
b
[
=}
Q
o
F
T
o
=
—
Q.
o
==
=
[}
-
<
=
=
Q
=
==
[}
T
[}
=
=
=
Q
o
=
<
o
=}
Q
g
L
[
-
v
o
=
(1)
=
=,
==
-
[
Q
[}
—
e
o
==
o
-
-
o

N
Qoo
S o]
s 28
3 @
Q@ c s
355
=] -
22 g
=]
3 <
c o
3 c
=3 3
Y e
5 =
~
Sa 3
3 =%
3 5
m 2’
=
388
FEE
= o
T
533
S eg
=
< ®
) 2
T
s QP
Q 5
59 0
S =
8 o
8 7
< °
w m
o 5
c 2 £
= =
c 2
25
2873
= <
-~ S
P —4
c 93
= x5
S £
2. °
o
s 2
Q —
3 £
5 5
°
z ¢
o
~ 3
5 T
s B
T =
c S
= @
Q
=]
=
q.
=
~
Q
&
=
o
3.
QO
=
8
=
w
[
8
=g
=
3
1)
w
o
Q
=3

oL
m
=
0
T
~*
Y

ar
9
x
0
©
-+
Y
§.
;
o
o,
=.
o
x
E.
x
=
o
Q
)
=.
S
o
x
)
‘
-+
Y

-
2
o
=
o
3
Q
3
(]
>
Q
c
=,
T
"4
(]
o
o
-
o
=
Q
-
o
<
wn
o
c
-
<
=
=
o
=
<
o
~~
=
w
=
-
o
=]
T
o
3
[}
>
n
Q
>
-
c
=
==
o
=]
Q.
o
=]
3
(]
=
<
m
o
c
-
=
o
>
w
c
3
o
(]
=

DAFTAR PUSTAKA

BPJS Ketenagakerjaan. 2023. Cari Tahu Yuk, Apa Saja Alat Pelindung Diri K3!
Diambil dari https://www.bpjsketenagakerjaan.go.id

Edigan, F., Purnama Sari, L. R. and Amalia, R. (2019). Hubungan Antara Perilaku
Keselamatan Kerja Terhadap Penggunaan Alat Pelindung Diri (APD) Pada
Karyawan PT Surya Agrolika:Reksa D1 Sei. Basau. Jurnal Saintis, 19(02), p.
61. doi: 10.25299/saintis:2019.vol19(02).3741.

Firdaus,F.dan Ismail,1.-2020. Komparasi Akurasi Global Posistion.System (GPS)
Receiver U-blox  Neo-6M dan "U-blox Neo-M8N Pada . Navigasi
Quadcopter.Jurnal Ilmiah.12(1)

Hadi Supriyanto.,Ismail Rokhim.,Vincent Eliezer.2024.Smart Helmet Untuk
Monitoring Pekerja Konstruksi Menggunakan ESP32 dan LoRa Berbasis
Iot.The Indonesian Journal"Of Computer Science.13(4)

Hakim, Lukman. 2023. Buzzer Arduino : Pengertian, Cara Kerja, dan Contoh

Program.
InvenSense Inc. (2010). MPU-6000.and MPU-6050 product specification (Rev.
3.4). Diambil Dari https://invensense.tdk.com/wp-

content/uploads/2015/02/MPU-6000-Datasheetl .pdf

M. Nizam, H. Yuana, and Z. Wulansari, "Mikrokontroler ESP 32 sebagai alat
monitoring pintu berbasis web," JATT (Jurnal - Mahasiswa Teknik
Informatika), vol. 6, no. 2, Sep. 2022.

Muhammad Sainal Abidin.,Ridia Utami Kasih,,La Ode Sahlan. Zulfadlih. 2022.
Helm Pintar Untuk Pemantauan Kadar Karbon Monoksida(co) Dan Tingkat
Kebisingan Suara = Pada® Daerah “Industri Dan Pertambangan.
Jurnal:Wicida.ac.1d.26(2)

Trayana Suryana.2021.Implementasi < Sensor SW-420. Untuk Peringatan Dini
Gempa. Diambil dari https://repository.unikom.ac.id/68722

Tria Pramuswari.2022.Evaluasi Dan Analisis Kinerja LoRa Pada Sistem Irigasi
Pertanian Berbasis Iot.Repoteknologi.id.2(6)

Wagyana, A., & Rahmat..2019. Prototype Modul Praktik Untuk.Pengembangan
Aplikasi Internet Of Things (Iot). Jurnal TImiah Setrum, 240-241.

Widianto, M. H. (2021). RSSI dan TDOA: Teknik dalam Wireless Sensor Network.
BINUS University. Diambil dari https://www.binus.edu/fostering-and-
empowering/post/rssi-dan-tdoa-teknik-dalam-wireless-sensor-network

Yosafat, C., Sumaryo, S., & Aprilia, B. S. (2024). Aplikasi monitoring lingkungan
pertanian jeruk berbasis loT untuk Kelompok Tani Makmur Sadulur. e-
Proceeding of Engineering, 11(1), 457-464.

47


https://www.binus.edu/fostering-and-empowering/post/rssi-dan-tdoa-teknik-dalam-wireless-sensor-network
https://www.binus.edu/fostering-and-empowering/post/rssi-dan-tdoa-teknik-dalam-wireless-sensor-network

48

DAFTAR RIWAYAT HIDUP
Khansa Izzati Fauziyah, Lulus dari Madrasah Aliyah
Teknik Elektro, Program Studi Teknik Telekomunikasi,
diajukan sebagai syarat untuk memperoleh gelar Diploma
Tiga~Jurusan Teknik Elektro, Program, Studi Teknik

Politeknik Negeri Jakarta sejak 2022. Tugas akhir ini

5
2]
g
=
MAanr}
5
=
=
he)
=
5)
a9
=
2,
=
)
=
=
=
)
=
=
°
0
N
(@\
z
<
=S
g
o)
en
)
Z.

Telekomunikasi, Politeknik Negeri Jakarta.

© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta

[ v:,

POLITEKNIK

Politeknik Negeri Jakarta



epjeyer MabaN Niuyaljod uizi eduey
undede jynjuaq wejep 1ui sijn} eAiey Yyninas neje ueibeqas yelueqradwaw uep ueyjwnwnbuaw bueie|iq °z
ejieyjer 1963 Yiuyalijod iefem Buek uebunuaday ueyibniaw yepny uedipnbuad °q

yejesew njens uenefup neje }niyj uesjjnuad ‘ueiode] uesijnuad ‘Yejw|i eAiey uesiinuad ‘ uenipuad ‘ueyipipuad uebunuada)] ynjun efuey uediynbuad ‘e
: Jaquins ueyingakuaw uep uejwnjueduaw edue) 1ui sijn} eAiey yninjas neje ueibeqas diynbuaw bueleiq °L

:eydid ey
ejeyer 1abaN yiwjdiod Hijiw eadid YeH S

VINYAVE

ECEL]
NHINMILAOd

LAMPI

nsa Izzati Fauziyah

. Sri Danaryani, M. T.
D 15 Juli 2025

POLITEKNIK

Politeknik Negeri Jakarta




eyieyer Mabap yiuya3ijod uizi eduey
undede ynjuaq wejep 1ui sijn} eA1ey yninjas neje ueibeqas yelueqiadwasw uep ueywnwnbuaw buele|iqg 'z

eyieyer LabBap yiuya3ijod Jefem Buek uebunuada)) uexibniaw yepn uediynbuad °q

‘yejesew njens uenefu neje }nuy uesijnuad ‘uesode] uesijnuad ‘yerw|i efiey uesiinuad ‘ uenipuad ‘ueyjipipuad uebunuada)y ynjun efuey uediynbuad ‘e
: Jaquins ueyingakuaw uep ueywnjuesusaw eduey Ul sijn} eA1e)y yninjas neje ueibeqas diynbusw buesejqg L

: eyd1d yeH
epeyer 1aba yYiuyaajod Hijiw eydid yeH O

3]
LoRa Ra-02 | Module

u1
5 aﬂg O ?Ihilg B GEP-M10 NANO GPS
213.3v MosIf-4d 1R
4{rsT MISOf-+2 T
21bI100 ScK[-12 :’; v
—Slpio1 pros|iL
—Zip102 DIOA[L0
—&1p1o3 GNDJS
uz
LoRa SX1278 Ra02 SW-420
S EV
‘ GND
3 bo

3
MPUB050

\
ESP32

1
ESP32-DEVKIT-V1-30PIN

‘]KEYW
K2-3.6%6.1_SMD
i~

2
TP4056-MODULE

LITHIUM ION POLYMER BATTERY - 3.7V 1200MAH c .
BT1l
N - J_

VCC GRD

ol

Skematik Helm Pekerja

ATH PROGRAM STUDI TELEKOMUNIKAS|_ | Digambar : Khansa Izzati Fauziyah
JURUSAN TEKNIK ELEKTRO Diperiksa : Ir. Sti Danaryani, M. T.
o POLITEKNIK NEGERI JAKARTA Tanggal: 15 Juli 2025

Politeknik Negeri Jakarta



eyeyer Labap yiuya3ijod uizi eduey
undede ynjuaq wejep 1ui sijn} eAiey Yyninjas neje ueibeqas yelueqiadwaw uep ueywnwnbusw buese|iq ‘'z

eyieyer LabBap yiuya3ijod Jefem Buek uebunuada)) uexibniaw yepn uediynbuad °q

‘yejesew njens uenefu neje }nuy uesijnuad ‘uesode] uesijnuad ‘yerw|i efiey uesiinuad ‘ uenipuad ‘ueyjipipuad uebunuada)y ynjun efuey uediynbuad ‘e
: Jaquins ueyingakuaw uep ueywnjuesusaw eduey Ul sijn} eA1e)y yninjas neje ueibeqas diynbusw buesejqg L

: eyd1d yeH
epeyer 1aba yYiuyaajod Hijiw eydid yeH O

ug
LoRa Ra-02 | Module

D @ GND
SND NSS
3.3V MOSI
——————RST MIS
———DI0O SCK
—{DI01 DIOS|—
—{pIo2 DIO4|— Ui
. e
DID3 GND BUZZER_C9900021864
LoRa SX1278 Ra02

' ;n,: — I e
I | “ |
V_tl?_C GRD
Skematik Helm Mandor
PROGRAM STUDI TELEKOMUNIKASI Digambar : Khansa Izzati Fauziyah
JURUSAN TEKNIK ELEKTRO Diperiksa : Ir. Sri Danaryani, M. T.
i POLITEKNIK NEGERI JAKARTA Tanggal: 15 Juli 2025

Politeknik Negeri Jakarta



eyeyer Mabap yiuyalijod uizi eduey
undede j}njuaq wejep 1ui sijn} efiey ynin|as neje ueibeqas yelueqradwaw uep ueywnwnbuaw bueie|iq 'z

ejieyjer 1263 Yiwya3ijod iefem Buek uebunuaday ueyibniaw yepiy uediznbuad °q

‘yejesew njens uenefu neje }nuy uesijnuad ‘uesode] uesijnuad ‘yerw|i efiey uesiinuad ‘ uenipuad ‘ueyjipipuad uebunuada)y ynjun efuey uediynbuad ‘e
: Jaquins ueyingakuaw uep ueywnjuesusaw eduey Ul sijn} eA1e)y yninjas neje ueibeqas diynbusw buesejqg L

: eyd1d yeH
eliedjer LIabaN yiwjajod yijiw e3did deH S

Dokumentasi Foto

PROGRAM STUDI TELEKOMUNIKASI.. | Digambar : Khansa Izzati Fauziyah
JURUSAN TEKNIK ELEKTRO Diperiksa : Ir. Sri Danaryani, M. T.
_— POLITEKNIK NEGERI JAKARTA Tanggal: 15 Juli 2025

Politeknik Negeri Jakarta



LERELY

(-

VLNWIVF

eyeyer Labap yiuya3ijod wizi eduey

2
)
(]
=
Q
<
=7
T
Q
=
—
Q.
o
=
3
()
-
<
Q
=~
o
=
D
T
m
=
= o
=
Q
Q
=
<
o
=
Q
3
2
o
-
)
o
=
()
=
2,
~
-
[
Q
(]
.
e
o
=
-
-
[
o

N
= - Y
o )
s 28
3 Q@
Qe s
35S
) =
==
3 a2
[t o
3 c
=3 2
o e
-] =
£&7
= T
m
3 3
B =5
2388
T o5
o
o
S g.
S28g
< b
o 2
o
s @ 7P
Q 5
O
3 =
'l_!' &
g 37>
< -
wn m
® D 3
£ 3 <
c 4
&l 5
e =
2
5 =8
= =
€93
= X5
L ey
3. °
a
s g
Q —
3 £
8 F
°
g o
= 3
5 T
a5 2
< =
e £
- w
i)
=3
3
)
=
=~
o
g
s
=
3.
)
=
&
=
w
=
i)
-
s
3
o
w
o
&
=3

I
)
=
2]
T
-+
o

S
m
x
0
T
-+
Y
3
*‘
1
<
=‘
®
x
=
x
2
®
Q
o
=
e
=
3
q
-+
Y

—
S
:
9
o
=)
Qo
3
m
-
Q
=
[~
e
w
m
B
Qo
Q
Q
-
Q
-
o
=
w
o
=
-
(=
= 5
~
Q
S
Q
-
£l
s
5
el
9
=
e
Q
3
m
=
n
Q
=]
-,
(=
3
~
Q9
=
o
o
=1
3
()
= )
<
m
o
[
-~
~
Qo
=
w
=
3
o
m
-

Datasheet

L- 5 Datasheet ESP32

7L Zerynth DOIT ESP32 DevKit vl  7Z zeryntw

PINOUT CAASAAM

0O NOT USE D6 TO O
AN G DNARLID ON EVERY DTl v
CUNOT UPPORTIO

ADC On Pt O, D12 DR, O%e O, 0. Oom, U3/
CAN BE SEAD OMLY WATH W1 NOT STARTID

More info about DOIT Esp32 DevKit v1 can be found here.

Flash Layout

The internal flash of the ESP32 module is organized in a single flash area with pages of 4096 bytes each. The
flash starts at address 0x00000, but many areas are reserved for Esp32 IDF SDK and Zerynth VM. There exist
two different layouts based on the presence of BLE support.

In particular, for non-BLE VMs:

Start address| Size | Content
0x00009000 [16Kb [Esp32 NVS area
0x0000D000 [SKb [Esp32 OTA data
0x0000F000 |[4Kb [Esp32 PHY data
0x00010000 [IMb [Zerynth VM

-~

(000210000 |512Kb |Zerynth Bytecode

0x00290000 |512Kb [Zerynth Bytecode (FOTA)

0x00310000 |S12Kb [Free for user storage
'''' 448KD [Reserved

Politeknik Negeri Jakarta
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For BLE Vhis:

Start address| Size Content
0x00009000 [16EL  |[Esp32 NVS area
0x0000D000 |BEL  |Esp32 OTA data
Ox0000F000 4EL  |Esp3l FHY data
000010000 |1216Eb |Zerynth VM

Ox00140000 |1216Eb | Zerynth VM (FOTA)
Ox00270000 [320EL |Zerynth Bytecode
0x002C0000 320Eb |Zerynth Bytecods (FOTA)
0x00310000 |512EL  |Free for nser storage
000300000 |448KDb |Reserved

Device Summary

Microcontroller: Tensilica 32-bit Single-Tual-core CPU Xtensa IX6

Operating Voltage: 3.3V

Input Valtage: 7-12V

Digital I'O Pins (DIO): 25

Analog Input Pins (ADC): 6

Analog Outputs Pins (DAC): 2

UARTs: 3

SPIs: 2

I2Cs: 3

Flash Memory: 4 MB

SEAM: 320KE

Clock Speed: 240 Mhz

Wi-Fi: IEEE 802.11 b/g/n'e/i;
= Integrated TR switch, balun, INA, power amplifier and matching network
= WEP or WPAWPA? authentication, or open networks

Power

Power to the DOIT Esp32 DevEit v1 15 suppliad via the on-beard USE Micre B connector or directly via the
“VIN pin. The power source 15 selected antomatically.

The device can operate on an extemnal supply of 6 to 20 velts. If using more than 12V, the voltage regulator may
overheat and damage the device. The recommended range 15 7 to 12 velts.

Connect, Register, Virtualize and Program

The DOIT Esp32 DevEit v1 comes with a serial-to-usb chip on board that allows programming and opening the
UART of the ESP32 medule. Drivers may be needed depending on your system (Mac or Windows) and can be
download from the official Espressif documentation page. In Limux systems, the DevEit v1 should work out of
the box
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L- 6 Datasheet LoRa Ra02

z SEMTECH

WIRELESS, SENSING & TIMING

LoRa

SX1276/77/78/79

DATASHEET

SX1276/77/78/79 - 137 MHz to 1020 MHz Low Power Long Range Transceiver

- B
o P
/'..‘

. ,/—-[ = — !
GENERAL DESCRIPTION

he LoRaTw long
range modem that provides ulira-long range spread
zpecirum communication and high interference immunity
whilst minimizing current consumption.

The SXI127A/TT/TA/79 trunaccivers feuture ¢

Uzing Semtech’s patented LoFary modulaton technique
SXM1276/TT/T8/TY can achieve a sensitivity of over -148dEm
using a low cost crystal and bill of materials. The high
zenzitivity combined with the integrated +20 dBm power
amplifier vields industry leading link budget making it
optimal for any application requiring range or robustmess.
LoFRary slso provides significant advanmges in both

blocking and zelectivity over conventional modulation
techniquas, solving the traditional dezign compromize
between range,  interferemnce

immunity and snergy

-CU]lELII‘D]}tHJ]l.

Theze devices also support high performance (GF3KE
modes for systems including WhIBus, IEEEB0Z.15.42. The
SH12T&/TTITEITD deliver exceptional phaze
selectivity, receiver linearity and IIP3 for significantly lower

naise,

current consumption than competing devices.

ORDERING INFORMATION

Part Number Delivery MOQ ! Multiple
X 1176IMLTRT T&R 3000 pisces
5X1177IMLTRT T&R 3000 pisces
X 1178IMLTRT T&R 3000 pisces
§X1279IMLTRT T&R. 3000 pisces

O QF 18 Packazs - Operatms Fangs [-40;+85°C]

O Pb-free, Halogen fres, FoHS WEEE compliant product

oz
- |
| ........... o
ol Bl e H R 2E
KEEY PRODUCT FEATURES
O LoFar hodem
O 168 dB maximum link budgat

+20 dBm - 100 mW constant BF output vs. V supphy
O +14 dBm hizh efficisncy PA

O Programmahls bit rate up to 300 kbps

O High senzitivity: down to -148 dBm

O Bullet-proof fromt end: TIP3 =-11 dEm

O Excellent blocking irumunity

O Low B oxrent of 0.9 m4& 200 nA register retention
O Fully mtegrated symthesizer with a resohrbion of §1 Hz
O F3E, GFSE, MSE, GMEE, LoRarvand OOK modulation
O Built-in bit synchronizer for clock recovery

O Preamble detaction

O 127 dB Dnnamic Fange RS5I

O Awntomatic BF 3anze and CAD with ultra-fast AFC

O Packet engine up to 238 bytes with CRC

O Built-in temperatire ssnzor and bow battery indicator
O Automsted Meter Feading.

O Home and Building Automation.

O WWireless Alarm and Becurity Sy=tems.

O Incusrial Monitoring and Control

O Long range Imigation Systems
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L- 7 Datasheet MPU6050

Document Number: PS-MPU-G000A-00

/7
fﬂWﬂiﬂHSﬂ MPU-6000/MPU-6050 Product Specification | Revision: 3.4

Release Date: 0BMH2013
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Features

Gyroscope Features

The: triple-axis MEMS gyroscope in the MPU-60X0 includes a wide range of features:

Digital-output X-, Y-, and Z-Axis angular rale sensors (gyroscopes) with a user-programmable full-
scale range of 250, +500, £1000, and +£2000°/sec

External sync signal connected to the FSYNC pin supports image, video and GPS synchronization
Integrated 16-bit ADCs enable simultaneous sampling of gyros

Enhanced hias and sensitivity temperature stability reduces the need for user calibration

Improved low-frequency noise performance

Digitally-programmable low-pass filter

Gyroscope operating current: 3.6m#a

Standby current: SpA

Factory calibrated sensitivity scale factor

User self-test

5.2 Accelerometer Features
The: triple-axis MEMS accelerometer in MPU-60X0 includes a wide range of features:

Digital-output triple-axis accelerometer with a programmable full scale range of +2g, +4g, +8g and
+16

Iniegrated 16-bit ADCs enable simultaneous sampling of accelerometers while requiring no external
multiplexer

Accelerometer normal cperaling current: 500pA

Low power accelerometer mode current: 10pA at 1.25Hz, 20pA at 5Hz, 60pA at 20Hz, 110pA at
40Hz

Orientation detection and signaling

Tap detection

User-programmable interrupts

High-G interrupt

User self-test

53 Additional Features
The MPU-60X0 includes the following additional features:

9-Axis MationFusion by the on-chip Digital Motion Processor (DMP)

Augiliary master I°C bus for reading data from external sensors (e.g., magnetometer)

3.9mA operating current when all 6 motion sensing axes and the DMP are enabled

VDD supply voltage range of 2.375V-3.46Y

Flexible VLOGIC reference voltage supports multiple I*C interface voltages (MPU-6050 only)
Smallest and thinnest OFN package for portable devices: 4x4x0.9mm

Minimal cross-axis sensitivity between the accelerometer and gyroscope axes

1024 byte FIFO buffer reduces power consumption by allowing host processor o read the data in
bursts and then go into a low-power mode as the MPU collects more data

Digital-output temperature sensor

User-programmable digital filters for gyroscope, accelerometer, and lemp sensor

10,000 g shock tolerant

400kHz Fast Mode I°C for communicating with all registers

1MHz SPI serial interface for communicating with all registers (MPU-B000 anly)

20MHz SPI serial interface for reading sensor and interrupt registers (MPU-6000 anly)
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Document Number: PS-MPLU-6000A-00
Revision: 3.4

MPU-6000/MPU-6050 Product Specification Relaase Dater DE/19/2013

5.4

5.5

MEMS structure hermelically sealed and bonded at wafer level
RoHS and Green compliant

MotionProcessing

Internal Digital Motion Processing™ (DMP™) engine supports 30 MolionProcessing and gesture
recognition algorithms

The MPU-60X0 collects gyroscope and accelerometer data while synchronizing data sampling at a
user defined rate. The total datasetl obtained by the MPU-60X0 includes 3-Axis gyroscope data, 3-
Axis accelerometer data, and temperature data. The MPU's calculated output to the system
processor can also include heading data from a digital 3-axis third party magnetometer.

The FIFO buffers the complete data set, reducing timing requirements on the system processor by
allowing the processor burst read the FIFO data. After burst reading the FIFO data, the system
Processor can save power by entering a low-power sleep mode while the MPU collects more data.
Programmable interrupt supports features such as gesture recognition, panning, zooming, scrolling,
tap detection, and shake detection

Digitally-programmable low-pass filters

Low-power pedometer functionality allows the host processor to sleep while the DMP maintains the
step cournt.

Clocking

On-chip timing generator £1% frequency variation over full temperature range
Optional external clock inputs of 32.768kHz or 19.2MHz
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L- 8 Datasheet SW-420

Rajguru Electronics www.rajguruelectronics.com
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Vibration Sensor

eyeyer Labap yiuya3ijod wizi eduey

This module features an adjustable potentiometer, a vibration sensor, and a LM393
comparator chip to give an adjustable digital output based on the amount of vibration. The
potentiometer can be adjusted to both increase and decrease the sensitivity to the desired
amount. The module outputs a logic level high (VCC) when it is triggered and a low (GND)
when it isn’t. Additionally there is an onboard LED that turns on when the module is
triggered.

Features

The default state of the swith is close

Digital output Supply voltage:3.3V-5V

On-board indicator LED to show the results

On-board LM393 chip

SW-420 based sensor, normally closed type vibration sensor
Dimension of the board: 3.2cm x 1.4cm
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Many Applications can created by measuring Vibration level, but sensing vibration
accurately is a difficult job. This article describes about vibration sensor SW-420 and
Arduino interface then it may help you to design effort less vibration measurement.
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The vibration sensor SW-420 Comes with breakout board that includes comparator
LM 393 and Adjustable on board potentiometer for sensitivity threshold selection, and signal
indication LED.
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Rajguru Electronics

Application Ideas

Board Schematic
Voo
4] VL
]J{t:l\[] Ef:‘ l 1 OUTA VOU 3
' N o - P S — .
T AD 3 | Inar mmE. |2 Cl
Sensor 4 iy N E L4
asilic L | . GMD  INB+ |
-; L | !
: |m-1 — IETECE! =
] G GND
= =
GND  GND
VT
PANE ouT
D! D2
B B3 Rd RS R I

| 4 LK 1K Lok| | 1o

3 GND)

> 1

| AD - 1
L | AD=Analog Output =
Pl GND

Use

Vibration detecting

Burglary profection sysiem

Object Movement detecting
Triggering effect reported theft alarm
Smart car

Earthquake alarm

Matorcyele alarm

whwnw rajguruelectronics.com

The module does not vibrate, vibrate switch is closed conduction state, the output low,

the green indicator light comes ON.

Vibration state, vibration switch instantly disconnect the output high, the green light is

nod on;

The output is directly connected to the microcontroller to detect high and low, thereby
detecting the vibration environment. play an alarm role
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L- 9 Datasheet Modul GPS M10

RUSHFPV * GNSS MINI

A compact navigation module
designed for small FPV carriers.

The new uBlox M10 engine supports
GPS, BDS, GLONASS and GALILEO o
system navigation, and can connect three 7 e
of them at the same time with a refresh s
rate of up to 10Hz.

Built-in backup battery and memory,
support fast hot start,

The antenna has an anti-fouling
coating, and the circuit part is sealed,
reliable and durable.

Structural/Functional Schematic
Ready Light Power Indicator Light

- R E AL
\ - ER—— —
TOWARD RUSHFPV s,
THE SKY GNSS Module &%
wblox M10 Engmq GPS
lo GLONASS BDS Galleo
Baud Rate: 115200
DC 5V INPUT / 30mA
_ RUSHFPV e ———
RTEAAAMNE G
A A A AA
Ceramic Antenna g S 2 %
23z0°
o 0
€. €

Technical specification

Receive Frequency Band: GPS L1, GLONASS L1, BDS B1,
GALILEO E1, SBAS L1, QZSS L1

Receiving channel: 72CH Receiving sensitivity: -162dBm
Output protocol: UBLOX/NMEA Baud rate: 115200dps
Qutput refresh rate: 1HZ-10Hz Power input: 5V 30mA

Speed accuracy: 0.05m/s

Positioning accuracy: 2D ACC 1.5m

Maximum working height: 50000m

Maximum moving speed: 500m/s

Size: 18X18X4.8mm Weight: 4.2g
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Precautions

Please keep the top of the ceramic antenna unobstructed
and avoid close to metal and carbon fiber. For the best
reception, please use the bracket to install the GNSS antenna
in a clear place, and keep it as far away as possible from the
VTX and R/C receiver antenna.

When connecting to FC, please connect the RX of the
GNSS module to FC TX, and the TX of the module to FC RX.

The antenna is fragile, please do not hit or drop it.

The engraving marks on the ceramic antenna are produced
by manually fine-tuning the center frequency to improve the
performance of the antenna, and are not product defects.
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L- 10 Datasheet Modul TP4056

2238 1:27 TP4055 Sandalone Limear L-Lon Battery Changer: Dalashest, Schematics and Cument
The TPADER module ks a_lShlym-go battery linesr chamar This module s capabie of chamging single-osll batheries . Most importanty, & ofers to

change mades with constant curent and constant voksge. The TPA05E 15 also & Datizry charper with 2 4.2-volt 521 charpe voltage.

TPA05E Pinoat

Connect 1o chrewit [+]

Charper Cable

[htemd LI5H] e T Batiery Positiee [+)

g o Batitery Megative [-)

TPA0EE Plnaut

Ho: Piln Hams Dezaription
y ouT+ These pins culpuf e posithve woltage from the battery. K should be conneched fo e drcul which  has io be
- powered by fhe batiery
: B Cwripuis posiiive voltage from the USE cable to charge to the bafery. [Eshould b= connecied i the posive of ihe
battery
3 z- Qutputs negative wotage from USE cable for charging the ba®ery. IEshoukd b= connecizd to the nepathoe of the
battery
4 T - This pin outputs negaiive woitage from the batiery. A should be connected to e ground of the croat which nas o
- b powered by fhe Datie
] IH + Should provide =5V, can be wsed f charpe cable not avalable
] M- Should provice the ground _of the +5% supply, can be wsed Hcharpe cable not avalabis
7 LED Red Tris LED turrs on  while ihe batizry is charging
E LELD Green This LED turns on afer the battery Is fully charged
Specifications
TPFOWER TP405E techmoal apaciicalions, sivibesies, pemaiers nd pars w95 3 mi e spec o bon tc TROAWER TS,
I'pe Famamaiar
Peceags ! Casm ESOP-8 Pachagng ﬂ Tope £ Al (TR
bt Slshs RsHE Complant

TP4056 Features

» This module can change ard discharge LERum batteries safely

&

BuHable for 18650 cals and oiher 3.7V batteries

Charging curment— 15 {adustakiz)

+ Input Voliage: 4.5V 10 5.5¢

Ful charge vokage 4 2V

+ Protecks battery from owarcharging and sver-dischanging

TP4056 Equivalents

Mo werse polanty mrobection

TP4DO5EA, (orly changirg], TR541
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L- 11 Datasheet Baterai Li-Po

© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta

POLITEKNIK
NEGERI
JAKARTA
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L- 12 Datasheet Buzzer

KA

ELECTRONIC

Piezo Buzzer Datasheet

CHANGZHOU WUJIN KAILI ELECTRONIC FACTORY

HP2312XW SERIES:
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Type UNIT | HP2312AXW | HP2312BXW
*Min. Sound Output at 10cm dB 85 50
Rated Voltage VDC 12 12
Operaling Voltage VDC i-20 3~20
Resonant Frequency Hz 3500£500 4500+500
*Max. Current Consumption ma B 8
Tone Nature Conlinuous
Operating Temperature " -20--+70
Storage Temperature 'C -30~+80
Weight g 8
Walue applying at rated voltag
DIMENSIONS Unit:mm Tolerance:+0.5
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Source Code

L- 13 Source Code Helm Pekerja

#include <ArduinoJson.h>
#include <SPI.h>
#include <LoRa.h>
#include <Wire.h>
#include <MPU6050.h>
#finclude <TinyGPSPlus.h>
#include <HardwareSerial

:eydid e

#define SS 5

#define RST 27
#define DIOO
#define
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int vi
unsign
atile unsign
igned long m
st unsigned

vibration
smoothedI
co float SMO
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gpsSerial. b~ 3

pinMode (SW420 PIN,

attachInterrupt(dlgltalPlnToInterrupt(SW420 PIN),
vibrationInterrupt, RISING) ;

Wire.begin (21, 22);
mpu.initialize();

if (mpu.testConnection()) {
Serial.println (" [SUCCESS] MPU6050 terhubung.");

} else {
Serial.println (" [ERROR] MPU6050 gagal terhubung!");
while (1);
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LoRa.setPins (SS, RST, DIOO0):

if (!LoRa.begin (433E6)) {
Serial.println (" [ERROR] Gagal memulai LoRa!");
while (1);

}

:eydid yeH

LoRa.setTxPower (18) ;

LoRa.setSpreadingFactor (7) ;
LoRa.setSignalBandwidth (250
LoRa.setCodingRate4 (5) ;
LoRa.setSyncWord (OxF
Serial.println ("

LoRa Transmitter Sia

measurement > millis ()
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float ca nsity () {
unsi = millis ()
i 1 urrentTime - measurementS Ti >
SASUREMENT TINTERVA
float frequ ib nt
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ASUREMENT IN

float avgDu
oat)vibratio

0)

vibrationIn
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String classi

if (intensity < 100
return "rendah";

} else if (intensity < 200) {
return "sedang";

} else if (intensity < 400) {
return "tinggi";

} else {
return "sangat tinggi";

}

void loop () {
int sw420 status = digitalRead(SwW420 PIN);
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bool benturan terdeteksi = (sw420 status == HIGH);

float intensitas getaran = calculateVibrationIntensity();

String level getaran =
classifyVibrationLevel (intensitas getaran);

Serial.print ("Status SW420 (benturan): ");
Serial.println(benturan terdeteksi ? "TERDETEKSI" : "TIDAK");
Serial.print ("Intensitas getaran: ");

Serial.print (intensitas getaran,

Serial.print (" (");
Serial.print (level geta
Serial.println(™)");

intlée t ax, ay, a
mpu.getAccen(&ax, &ay, &
bool jatu?’; deteksi = (abs(a 15000 abs ( |
abs C ;
r -> X ")
rial.
Serial int
60 0
erial.printl eksi 'Tv TEKSI" i

thile (gpsSer

.encode (

latitud
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= gps.date.month () ;
.date.year () ;

if (wib_hour >=
wib hour -= 24;
wib day += 1;

o)

int daysInMonth[] = {31, (wib year % 4 == 0 && (wib_year %
100 !'= 0 || wib_year % 400 =
31, 30, 31, 30, 31, 31, 30, 31, 30,
31};
if (wib_day > daysInMonth[wib month - 1]) {
wib day = 1;
wib month += 1;
if (wib month > 12) {
wib month = 1;
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wib year += 1;
}
}
}
char tanggal buffer[12];
char waktu buffer[10];

:eydid e

sprintf (tanggal buffer, "%$02d/%02d/%04d", wib day,
wib month, wib_ year);

sprintf (waktu buffer, "%02d:%02d:%0 wib hour,
utc minute, utc_second); /
tanggal str = Stri (1 ygal buffer);

waktu str = Stri tu buffer);
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Serial.pri (WIB)'
Serial.prin .nggal str)
("Wak ial.println(waktu
nggal GPS dak valid.")
pekerj a \

’
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(be tek && level

tinggi'

(jatuh ter
status_sens

1]n} eA1e) Yynanjas neje ueibeqas yelueqs

PULITEKNIK
NEGERI
JAKARTA

waktu str,
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doc["1o
doc["tgl
doc["wkt"
doc["vib i
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String dataString;
serializedson (doc, dataString);
LoRa.beginPacket () ;

LoRa.print (dataString) ;
LoRa.endPacket () ;
Serial.print (" [KIRIM] ");
Serial.println(dataString);

delay(2000) ;
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L- 14 Source Code Helm Mandor

#include
#include
#include
#include
#include
#include

:eydid e

#define
#define
#define
#define

#define
#define
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ebase
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for (i
digi

digi

}
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delay (100
}
}
void buzzerWarningDefault () {
Serial.println (">>> BUZZER: WARNING <<<");

delay (500);

delay (300);

<Wire.h>

<SPI.h>

<LoRa.h>
<Arduinodson.h>
<WiFi.h>
<Firebase ESP Client.h>

SS 5

RST 27
DIOO 2
BUZZER PIN

7531gR5x50"
fault-

a-southeastl.
USER_EMAIL "desifadilah(@g

/]

Data fb

POLITEKNIK
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nt 1 =0; i < 3; i++) {
talWrite (BUZZER PIN, HIGH);

talWrite (BUZZER PIN, LOW);
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void handleBuzzerPattern (String status, String keterangan,
String vibLevel) {
if (buzzerActive) {
digitalWrite(BUZZER_PIN, LOW) ;
buzzerActive = false;

}

:eydid yeH

String ketLower = keterangan;
ketLower.toLowerCase () ;

String vibLower = vibLevel;
vibLower.toLowerCase () ;

if (ketLower.inde
buzzerJatuh (
return;

uran")
ngat t

1= -1)
10)7

er.index
bLower.in
.indexOf ("ti
buzzerBenturanTin
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f (status ==
buzzerWarni

setup () {
ial.begin(
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Serial. t
Serial.println();

config.api key = API KEY;
config.database url = DATABASE URL;
auth.user.email = USER EMAIL;
auth.user.password = USER_ PASSWORD;
Firebase.begin (&config, &auth);
Firebase.reconnectWiFi (true);

if (Firebase.ready()) {
Serial.println("Firebase is ready");

}
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LoRa.setPins (SS, RST, DIOO0):

if (!LoRa.begin(433E6)) {
Serial.println (" [ERROR] Gagal memulai LoRa Receiver!");
while (1);

}

LoRa.setSpreadingFactor (7) ;

LoRa.setSignalBandwidth (250E3) ;

LoRa.setCodingRate4 (5) ;

LoRa.setSyncWord (0xF3) ;

Serial.println (" [SUCCESS] Lo

:eydid e

iap menerima data.");

}

void loop() {
if (buzzerActi
BUZZER DURATIQ

millis() - buzzerStartTime >

)
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ePacke

) ;

packetSize > 0)
String datalM
while (LoRa

dataMasuk (char) LoRa
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}
Serial.prin
Serial.prin

int rssi =
Serial.prin
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T £ - doc["lat"];

5 o float 1lo = doc["lon"];

String waktu str = doc

float vibIntensity = doc["vib int"] | 0.0;
String vibLevel = doc["vib 1vl"] "normal";
Serial.println ("=== DATA SENSOR =
Serial.print ("ID Pekerja ")
Serial.println(transmitterID);
Serial.print ("Status : "); Serial.println(status);
Serial.print ("Keterangan ")
Serial.println (keterangan) ;
Serial.print ("Latitude : "); Serial.println(latitude,
6);
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Serial.print ("Longitude : "); Serial.println(longitude,

6) ;
Serial.print ("Tanggal ")
E Serial.println(tanggal str);
~ Serial.print ("Waktu (WIB) ")
n Serial.println(waktu str);
1! Serial.print ("Vib Intensity : ");
3 Serial.println(vibIntensity, 2);

Serial.print ("Vib Level

if (status == "warning")
Serial.println ("===
Serial.print ("PEKER
Serial.print
Serial.p
Serial.

.println(vibLevel) ;

===" ) ;

(keterangan) ;
"LEVEL GETARAN:

")

ejeyer 1abap yiuwydlIjod uizi eduey
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Serial.println ("
if (buzzerA Lve
digital
buzzerA
Serial.
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if

(Firebas
String pa
Firebase.
mitterID) ;

erID
/id!
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w
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3 ; ;
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g S . TS ng d

e tanggal str);

~ Firebe .

o

g waktu str)

g Firebase.RTDB.setInt (&fbdo, path + "/rssi", rssi);
= Firebase [DB.setFloat (&fbdo, path +

"/vibration i
Firebase.
vibLevel) ;

on level",

Firebase.RTDB.setInt (&fbdo, path + "/timestamp",
millis());

Serial.println("Timestamp sent");

Serial.println (" [FIREBASE] Semua data berhasil dikirim!");
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