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RANCANG BANGUN ALAT TUTUP BUKA ATAP TERAS RUMAH SECARA
OTOMATIS MENGGUNAKAN MODUL 4G BERBASIS ANDROID

ABSTRAK

Perubahan cuaca yang tidak menentu, seperti_hujan.deras.atau penurunan intensitas
cahaya secara tiba-tiba, dapat mengganggu kenyamanan serta_merusak furnitur di area
teras rumah. Untuk mengatasi hal tersebut, dirancang sebuah sistem penutup atap teras
otomatis berbasis Internet of Things (loT) yang mampu mendeteksi kondisi_ cuaca dan
menggerakkan atap secara.otomatis maupun manual melalui aplikasi Android. Sistem ini
menggunakan mikrokontroler ESP32 sebagai pusat. kendali, dengan dukungan. sensor
hujan YL-83, sensor.cahaya LDR, serta sensor suhu dan kelembapan DHT22. Data sensor
dikirim secara real-time ke Firebase menggunakan modul komunikasi 4G SIM7600G-H.
Dalam mode otomatis, sistem dapat mendeteksi kondisi hujan melalui tegangan sensor
berkisar0,2=1,93 V (ADC < 2400), lalu menggerakkan motor servo ke posisi 90° untuk
menutup atap dengan tegangan kerja sekitar 4,85 V. Sistem juga dilengkapi dengan
indikator lokal berupa LCD, LED, dan buzzer sebagai umpan balik pengguna.
Berdasarkan pengujian, sistem menunjukkan performa yang stabil dan andal, dengan
waktu respons antara 8—13 detik pada-mode otomatis, dan 5-8 detik pada mode manual.
Sinyal jaringan 4G yang digunakan juga terpantau dalam kondisi stabil RSSI —67 dBm,
RSRP —93 hingga —103 dBm. Hasil tersebut menunjukkan bahwa sistem mampu bekerja
secara efektif dalam memberikan perlindungan otomatis terhadap perubahan cuaca.

Kata Kunci: DHT22, ESP32, Firebase, loT, LDR, Sensor Hujan, SIM7600.
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DESIGNING A TOOL TO AUTOMATICALLY CLOSE AND OPEN THE ROOF
OF A HOUSE TERRACE USING AN ANDROID-BASED 4G MODULE

ABSTRACT

Erratic weather changes, such as heavy rain or a.sudden decrease in light intensity, can
disturb comfort and damage furniture in_the patio area..1o overcome this, an Internet of
Things (loT)-based automatic patioroof covering system is designedthat is able to detect
weather conditions and movesthe voof automatically or manually through an Android
application. This system usescan ESP32 microcontroller as the control center, with the
support of rain sensor'YL=-83, LDR light sensor, and DHT22 temperature and. humidity
sensor. Sensor data is sent in real-time to Firebase, using the SIM7600G-H 4G
communicationmodule. In automatic mode, the system can detect rain conditions through
sensor voltage ranging from 0.2-1.93 V' (ADC < 2400), then drive the servo motor to a 90°
position to close the roof with a working voltage of around 4.8-5 V. The system is also
equippedwith local indicators such as LCD, LED, and buzzer for user feedback. Based on
testing; the system shows stable and reliable performance, with a response time between 8-
13 seconds in automatic mode, and 5-8 seconds in manual mode. The 4G network signal
used was also observed to be in a stable condition of RSSI -67 dBm, RSRP -93 to -103 dBm.
These results show that the system is-able to work effectively in providing automatic
protection against weather changes.

Keywords: DHT22, ESP32, Firebase, loT, LDR, Rain Sensor, SIM7600.
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BAB 1
PENDAHULUAN

1.1 Latar Belakang

Perubahan cuaca yang terjadi secara tiba-tiba seperti hujan deras maupun
teriknya matahari sering kali menjadi kendala bagi penghuni rumah, terutama pada
area teras yang tidak memiliki sistempenutup atap otematis. Banyak furnitur dan
barang di teras berisiko rusaksakibat air hujan dan panas matahari yang menyengat
dapat mengelupas cat hingga merusak material kayu dan plastik. Pengaturan atap
secara manual tidak selalu efektif, khususnya saat pemilik rumah sedang bepergian
atau tidak berada di lokasi. Solusi internet of things (1o0T) berbasis wi-fi pun kerap
terganggu oleh keterbatasan jangkauan atau gangguan jaringan lokal, sehingga
tidak'dapat diandalkan di lokasi terpencil maupun saat akses jarak jauh dibutuhkan.

Seiring berkembangnya teknologi, konsep loT menawarkan solusi baru dalam
otomatisasi rumah tangga. Dengan integrasi sensor, imikrokontroler, dan
konektivitas internet seperti jaringan 4G LTE, perangkat fisik dapat saling
berkomunikasi dan dikendalikan dari mana saja.melalui aplikasi mobile. Teknologi
4G memberikan keunggulan berupa jangkauan yang lebih luas.dan koneksi yang
lebih stabil dibandingkan wi-fi lokal, menjadikannya pilihan ideal untuk sistem
otomatis yang membutuhkan pengawasan jarak jauh. Dalam konteks proteksi teras
rumah, ToT memungkinkan pemantauan kondisi cuaca secara real time
menggunakan  sensor hujan, cahaya, dan suhu serta pengambilan keputusan
otomatis untuk menutup atau membuka atap ‘sesuai kondisi lingkungan, tanpa
bergantung pada jaringan wi-fi rumah.

Untuk menjawab tantangan tersebut, maka dirancanglah sistem penutup atap
teras otomatis berbasis modul:4G _SIM7600 yang terintegrasindengan aplikasi
android dan firebase realtime database. Dengankoneksiseluler 4G mandiri, sistem
ini memastikan ketersediaan jaringan di mana pun pengguna berada, tanpa perlu
konfigurasi port forwarding atau bergantung pada router rumah. Data cuaca
diunggah secara real time dan logika kontrol dijalankan secara otomatis dengan
opsi kendali manual via aplikasi, sehingga teras terlindungi secara efisien dan
penghuni memperoleh fleksibilitas penuh dalam mengelola kenyamanan,

keamanan, dan perlindungan properti.
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1.2 Perumusan Masalah

Berdasarkan latar belakang yang diuraikan di atas, maka permasalahan yang

akan dibahas dalam Tugas Akhir ini adalah sebagai berikut:
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1. Bagaimana merancang prototype tutup buka atap teras rumah secara
otomatis?

2. Bagaimana mengintegrasikan” sensor YL-83,.senser LDR, dan sensor
DHT22 dengan ESP32 menggunakan modul 4G?

3. Bagaimana aplikasi android dapat menerima data dan mengontrol atap teras

rumah secara otomatis dan manual?
1.3 Tujuan

Tujuan yang ingin dicapai dalam Tugas Akhir ini adalah:
1o Dapat merancang prototype tutup buka atap teras rumah secara otomatis.
2. Dapat mengintegrasikan sensor YL-83, sensor LDR; dan sensor DHT22
dengan ESP32 menggunakan modul 4G.
3. Dapat mengirim data ke firebase sehingga aplikasi android mampu

membaca data dan mengontrol atap teras rumah secara otomatis dan manual.
1.4 Luaran

Adapun luaran dari Tugas Akhir ini adalah sebagai berikut:
1. Prototype Alat Tutup Buka Atap Teras Rumah Secara Otomatis.
2. Laporan Tugas Akhir.

3. Jurnal.
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BAB YV
PENUTUP

5.1 Kesimpulan

Berdasarkan perancangan, implementasi, dan serangkaian pengujian yang telah

dilakukan pada sistem penutup atap teras otomatis:berbasis ESP32 dan modul 4G

SIM7600, maka dapat ditarik beberapa kesimpulan utama:

1.

Prototype sistem atap_teras otomatis berbasis mikrokontroler«ESP32 telah
berhasil dirancang dan diimplementasikan secara fungsional.” Sistem ini
menggunakan tiga sensor utama, yaitu sensor hujan YL-83, sensor cahaya LDR,
dan sensor suhu/kelembapan DHT22, untuk mendeteksi\kondisi cuaca di
lingkungan sekitar. Berdasarkan logika kontrol yang ditetapkan, saat sensor
hujan membaca tegangan analog sekitar 0,2—1,93 V (dengan nilai ADC < 2400),
sistem secara otomatis menggerakkan motor servo MG90S hingga sudut 90°
untuk menutup atap, dan kembali ke posist 0° saat kondisi kembali normal.
Pengujian menunjukkan bahwa waktu respons servo dalam mode otomatis
dapat mencapai 1 detik, dengan tegangan kerja motor servo berkisar antara 4,8—
5V, sesuai spesifikasi perangkat.

Integrasi sensor dengan ESP32 melalui modul 4G berjalan stabil dan andal.
Sensor-sensor lingkungan ‘terhubung ke ESP32  melalui antarmuka
analog/digital, sementara modul SIM7600 berkomunikasi via UART untuk
mengirim data ke firebase realtime database melalui jaringan 4G LTE.
Pengujian konektivitas menunjukkan performa jaringan yang memadai dengan
parameter, kekuatan sinyal RSSI: -67 dBm, kualitas sinyal referensi RSRQ: -8
dB, latency pengiriman data: 8—13 detik. Sistem juga berhasil mengirimkan
informasi cuaca ke aplikasi android; tecmasuk status.suhu dan kelembapan.
Aplikasi android yang terintegrasi dengan firebase mampu menampilkan data
sensor secara real-time dan menyediakan fitur kontrol manual berupa perintah
“Buka” dan “Tutup” atap. Dalam mode manual, sistem merespons perintah
dengan rata-rata waktu 5—8 detik hingga servo bergerak. Dengan keberhasilan
ini, sistem terbukti mampu bekerja secara efektif dan responsif dalam kedua
mode, otomatis maupun manual, serta memberikan solusi perlindungan cuaca

yang cerdas dan mudah diakses melalui perangkat mobile.
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5.2 Saran

Untuk meningkatkan efektivitas dan keandalan sistem tutup buka atap teras

rumah secara otomatis menggunakan modul 4G, beberapa saran berikut dapat

dipertimbangkan:

1.

Peningkatan akurasi deteksi cuaca yaitu, menambahkan fitur penunjuk
waktu real time clock (RTC)untuk:membedakan kondisi mendung dengan
malam hari, sehingga“sistem dapat memberikan respons. yang lebih tepat
berdasarkan waktudan kondisi pencahayaan alami.

Mengubah sistem pencatatan aktivitas (log) agar selain merekam waktu
buka/tutup atap dan kondisi cuaca, juga mencatat intensitas cahaya dalam
satuan lux. Dengan menggunakan satuan lux, pengguna dapat memperoleh
informasi yang lebih akurat mengenai tingkat pencahayaan lingkungan. Hal
ini bertujuan untuk meningkatkan keakuratan sistem dalam mendeteksi
kondisi cuaca serta mengoptimalkan kinerja atap otomatis berdasarkan
pencahayaan yang sebenarnya.

Menambahkan fitur notifikasi proakti saat sistem mendeteksi kondisi
mendung, sehingga pengguna mendapat informasi dini sebelum hujan turun
dan dapat mengambil tindakan preventif jika diperlukan. Menambahkan
fitur notifikasi saat cuaca mendung, schingga pengguna mendapatkan
informasi secara langsung mengenai perubahan kondisi cuaca meskipun

belum terjadi hujan.
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L- 3 Skecth Program Sistem Tutup Buka Atap Teras Rumah

I

g% #include <Wire.h>

(8] #include <LiquidCrystal I2C.h>

=

v #define LED BLUE 27
fdefine LED GREEN 14

#define BUZZER PIN 25
LiquidCrystal I2C 1lcd(0

#include <Arduino.
#include
#include
#include

= "intern ' ;

" -
[T O cd PP

irebaseio.c
char* API K

1IN} eA1e)] yninjas neje ueibeqas diynbusw buelejiq ‘L

finisi Pin
DHTPIN
DHTTYPE
LDR PIN
RAIN PIN
SERVO_PI
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// Variabe
float tempe

Jaquins ue)pnqakuaw uep ue)jwnjuesusw edue)

int rainValue;

//UPDATED THRESHOLD
struct WeatherThresholds {

// Rain sensor thresholds

int rainDetected = 2400; // < 2400

ada air/hujan

// LDR thresholds (UPDATED)

int 1drCloudy = 600; // >= 600 = mendung, < 600 =
cerah

int ldrVeryBright = 300; // < 300 = sangat terang (untuk
panas terik)

int ldrDarkOvercast = 900; // >= 900 = gelap (untuk mendung
gelap)

Politeknik Negeri Jakarta




ECEL]

HINNILAOd

eydid yeH

epieser LHaBAN YiwiaMod izl eduey

1IN} eA1e)] yninjas neje ueibeqas diynbusw buelejiq ‘L

N
9o
Y
)
2 Q
Q c
3 =
o T
5 9
Q =
S =
3 a
£ x
=
o
c
Iy
8%
35
Do
3 0
S T
23
g o
33
< 9
8 3
5 -
w
o5
E'u:
S 9
o =
)
¢
0w -,
o 0
g3
52
o
2 @
s 2
25
=z
o
g

»
bl
g
Q
=
o
5
=
3
S
<
=
g
=
3
3
=
=
S
=
3
=
2
g
H
B
=
o
5
T
m
=]
=
2
=
5
s
3
Y
E
°
s
=
&
=
5
T
=]
S
3
3
=
=
g
=
2
=
O
&
=
2
g
5
:
3
]
s
=

undede jyn3juaq wejep |
Jaquins uexpngakuaw uep ue)wnjueduaw eduey

// DHT thresholds (UPDATED)

float tempHot = 35.0; // > 35°C = panas (untuk panas
terik)
float tempCold = 27.0; // < 27°C = dingin (untuk

mendung gelap)
}i

WeatherThresholds thresh;

// WEATHER CONDITIONS

enum WeatherCondition {
SUNNY,
CLOUDY,
RAINY,
EXTREME HOT,

DARK OVERCAS

POLITEKNIK
NMEGERI
JAKARTA

bool ledBu

// Variabel
unsigned long
unsigned long
const unsigned long
const unsigned long FIREBASE READ INTERVAL = 3000;

// Function declarations

void setNormalWeatherIndication () ;

WeatherData analyzeSensorFusion();

void handleWeatherNotification():;

void updatelLCD() ;

void taskSensor (void *parameter);

void taskFirebase (void *parameter);

void sendSensorDataToFirebase (float t, float h, int rain, int
1ldr, bool realtime = false);

void sendATCommand (const char* cmd, int timeout = 1000);
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void
void
void
void
void

void
Ser
dht

eydid yeH

pin
pin
pin
pin
pin

1IN} eA1e)] yninjas neje ueibeqas diynbusw buelejiq ‘L

Ser
%d\n"

Jaquins ueyingakuaw uep ueywnjuesuaw eduey

del
}

// WE
Weath
Wea

Ser

Ser

//
if

ledcSetup(?2 8)
cAt n (BUZZE. ;
igi irite (LED BL A
i Write(LED_GREEN, OowW) ;
1 PTN O o

setupSIM7600 () ;

readControlDataFromFirebase () ;
sendFirebaseRequest (String path, String json);
buzzerOn () ;

buzzerOff () ;

setup () {
ial.begin(115200);
.begin () ;

Mode (LDR_PIN, INPUT);
Mode (RAIN PIN, INPUZT
Mode (LED_BLUE,
(
(

Mode (LED GRE
Mode (BUZZE

OUTPUT) ;

N

alWrite (B ER

.backlight ()
.setCursor (0
.print ("Sist

asServo.atta
sServo.writ
oSIM7600 () ;

NEGERI

loor

JAKARTA

4

ial.prin ("Weather: %s onfidence: %d%%), Teras: %s\n"

urrentWeather.description.c str(),
eather.confidencelLevel,

ay(1000) ;

ATHER DETECTION ALGORITHM
erData analyzeSensorFusion () {
therData weather;

ial.printf ("=== SENSOR DEBUG ===\n");
ial.printf ("Rain: %d, LDR: %d, Temp: %.1f, Humid: %.1f\n",
rainValue, ldrValue, temperature, humidity);

PRIORITAS 1: CEK HUJAN DULU
(rainValue < thresh.rainDetected) {

POLITEKNIK %
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100,

rainValue, thresh.rainDetec

weat

//
if
thre

270,

1500,
weather.confidencelLevel = (tempScore + lightScore) / 2;

LDR:

weather.condition = RAINY;
weather.description = "Hujan";
weather.shouldCloseTeras = true;

weather.confidencelevel = constrain(rainIntensity, 60, 95);

weather. condltlon = —
weather.description = "Mendung Gelap";
weather.shouldCloseTeras = true;

// Persentase hujan berdasarkan intensitas rain sensor
int rainIntensity = map(rainvalue, 0, thresh.rainDetected,
60);

Serial.printf ("CONDITION: %d) \n",

Serial.printf ("Confi
her.confidencelLeve
return weathe

[A : KHUSU
i : °C DAN
pHot §
drVeryBright) {
ather.condition. = EXTREM

asi 2 sensor)

1

veather.descr
eather.shou

/ Persentase
nt tempScore
450, 60, 85)

POLITEKNIK
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2b. MEND
(tempera
sh.ldrDarkO

GELAP:

// Persentase berdasarkan seberapa dingin dan gelap

int tempScore = map(constrain(temperature * 10, 150, 270),
150, 60, 85);

int lightScore = map(constrain(ldrvValue, 900, 1500), 900,

60, 85);

Serial.printf ("CONDITION: Mendung Gelap (Temp: %$.1f < %.1f,
$d >= %d)\n",

Politeknik Negeri Jakarta
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temperature, thresh.tempCold, ldrValue,
thresh.ldrDarkOvercast) ;
Serial.printf ("Temp Score: %d, Light Score: %d, Final:
%d%%\n",
tempScore, lightScore,
weather.confidencelLevel) ;
return weather;

}

eydid yeH

// PRIORITAS 3: CEK BERDASARKAL

// 3a. MENDUNG: LDR >=
if (ldrvValue >= th

tingkat kegelapa
map (constrain (1dr

ejieser HaBN YIwysHod izl eduey

(temperat empCg
weather.co ncelevel

1IN} eA1e)] yninjas neje ueibeqas diynbusw buelejiq ‘L
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weather.co
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w

§: ldrval thresh.

: NEGERI

5 // o A N e p Y

3 mendung ge

: IAKARTA
g"‘ J dung  (Parsialwp:
-8

g terang untu n");

g } else if emperature < thresh.tempCold) {
= weather. iption = "Mendung (Parsial Gelap

Serial.p
gelap untuk mendung ge
}

Serial.printf ("Confidence: %d%%\n",
weather.confidencelevel) ;
return weather;

}

// DEFAULT: CERAH
weather.condition = SUNNY;
weather.description = "Cerah";
weather.shouldCloseTeras = false;
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// Persentase cerah berdasarkan seberapa terang
weather.confidencelevel = map (constrain(ldrvValue, 0, 600),
600, 0, 50, 90);

=

Q

~ // Tambah confidence jika kondisi mendukung cerah

C! if (temperature >= 25.0 && temperature <= 35.0) {

}% weather.confidencelevel += 5; // Temp normal = lebih yakin
. cerah

}
if (humidity < 60.0) {

weather.confidenceleve

lebih yakin cerah

}

weather.confid Level = constrain (weather.confidence e

ejieser HaBN YIwysHod izl eduey

50, 95);
Serial. £ ("COND rah (LDR: %d %d) \n", ldrValue,
thresh.1ld oudy) ;
// apakah ada kondisi parsia
i 1 emperature hresh.tempHo
eather.descr a Pa )"

1IN} eA1e)] yninjas neje ueibeqas diynbusw buelejiq ‘L

erial.printf
panas terik
lse 1if (temp
reather.descr
erial.printf
mendung ge

LDR tid c p terang
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g ldrValue analogRead DR _PIN);

g rainValue analogRead (RAIN PIN);

S

// Validasi

if (isnan (tempera
Serial.println ("DHT Error - using default values");
temperature = 25.0;
humidity = 50.0;

}

// WEATHER ANALYSIS
WeatherData newWeather = analyzeSensorFusion();

// Deteksi perubahan cuaca
if (newWeather.condition != currentWeather.condition) {
Serial.printf ("WEATHER CHANGE: %s -> %s\n",
currentWeather.description.c str(),
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newWeather.description.c str());
weatherChangeTime = millis();
weatherNotified = true;
isBlinking = true;
blinkCount = 0;
blinkTimer millis();

}

eydid yeH

currentWeather = newWeather;

// KONTROL TERAS
if (isManualMode)
// Mode manual
if (manualCor

asuk && !terasMasuk) {
In (" [Manual] Teras masuk");
(90) ;

¢ ! 1Masuk && terasMasu {
€ . i 1] Ter celuar")
*rasServo.wri
terasMasuk = false;

// Mode oto
if (current

Serial.pr
tWeather.de
terasSer
terasMas
else if (

1IN} eA1e)] yninjas neje ueibeqas diynbusw buelejiq ‘L

Serial.pr

e o ITEKNIK
NEGERI
JHKARTA

Jaquum|nnpnqakuau|uepuexunnue:uauledue;

}

voilid handleWeatherNotification() {
// Notifikasi untuk 10 detik saat perubahan cuaca
if (weatherNotified && millis() - weatherChangeTime >= 10000)

setNormalWeatherIndication () ;
weatherNotified = false;
isBlinking = false;

}

// Pola notifikasi saat perubahan cuaca (10 detik pertama)
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digitalWrite(LED_BLUE, HIGH)
digitalWrite(LED_GREEN, LOW)
buzzerOn () ;

}

else if (currentWeatk
// Mendung: LE
g1 i te(LED BLUE,

HIGH)

// Mendung
digitalWrit
digitalWrit
buzzerOn () ;

1IN} eA1e)] yninjas neje ueibeqas diynbusw buelejiq ‘L

se 1f (curr
// Panas te
digitalWrit
digitalWrit
f (ledBuzz
buzzerOn (

B

Jaquins ueyingakuaw uep ueywnjuesuaw eduey

if (blinkCo
isBlinking fa
setNormalWeatherIndication ()

buzzerOff () ;

void setNormalWeatherIndication ()
if

digitalWrite (LED BLUE, LOW);
digitalWrite(LED_GREEN, HIGH) ;

if (isBlinking && millis() - blinkTimer >= 200) {
blinkTimer = millis();
ledBuzzerState = !ledBuzzerState;
E blinkCount++;
=
n if (currentWeather.condition == RAINY) {
}% // Hujan: LED biru nyala terus + buzzer bunyi 10 detik

’

’

dition
yala + buzzer intermi

’

POLITEKNIK
NEGERI!
JAKARTA

er 50 cycles

4

// Fungsi untuk set indikasi normal setelah alarm

(currentWeather.condition == SUNNY) {
// Cerah: LED hijau nyala terus

CLO

(10 seconds)

{
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buzzerOff () ;

}

else if (currentWeather.condition == CLOUDY) {
// Mendung: LED biru nyala terus
digitalWrite (LED_BLUE, HIGH) ;
digitalWrite (LED_GREEN, LOW) ;
buzzerOff () ;

}

else if (currentWeather.condition =
// Mendung gelap: LED biru

eydid yeH

ARK OVERCAST) {

buzzerOff () ;
}
else if (curr
// Hujan:
digita
digi

biru nyala terus
 (LED_B GH) ;
e (LED W) ;

’

ejieser HaBN YIwysHod izl eduey

—

her.conditior

(currentWeat
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'g // FIREBASE

g void sendSen ataToFirebase (float t, float h, int rain, i
3 ldr, bool rea

String teras

if (isManualMode) {

teras = (currentManualStatus == "buka") ? "Terbuka"
"Tertutup";
}
String allData = "{\"sensor\":{\"suhu teras\":" + String(t, 1)
+
"},\"kondisi otomatis\":{\"cuaca\":\"" +
currentWeather.description + "\",\"teras\":\"" + teras +
"\"},\"weather data\":{\"temperature\":" +

String(t, 1) +

", \"humidity\":" + String(h, 1) +
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",\"rain percentage\":" + String(rain) +
",\"1light value\":" + String(ldr) +
", \"weather status\":\"" +

"\"’ \"Se
String (terasServo.read(

tamp\":" + String(mi ()
sendFirebaseReque ("/cek data.jseon", allData

Serial.pri >> Firebase data e ‘i

= millis(

(millis()..=
ile (sim760
Serial.writ m7600.read

println( cmd‘

TaskDelay (10

POLITEKNIK
NEGERI
JAKARTA

2 =1y ’ uuo);
"SIM7600 ready."):;

Serial.pri
void readControlDataFro
String response = "";
while (sim7600.available()) sim7600.read();

sim7600.println ("AT+HTTPTERM") ;

delay (50);

sim7600.println ("AT+HTTPINIT") ;

delay (50);

sim7600.println ("AT+HTTPPARA=\"CID\",1");
delay (50);

currentWeather.description +

"\",\"confidence level\":" +
String (currentWeather.confidencelevel) +

",\"is manual mode\":" + (isManualMode ?
"true" : "false") +

",\"manual statu "" + currentManualStatus
+
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String url = "https://" + String(FIREBASE HOST) +
"/cek data/kontrol/status.json?auth=" + API KEY;

sim7600.println ("AT+HTTPPARA=\"URL\",\"" + url + "\"");

E delay(50);

:: sim7600.println ("AT+HTTPACTION=0") ;

- delay (50);

5 y(

-

Q

String hasil = "";
unsigned long timeout = millis()

+

while (millis() < timeout
if (sim7600.available
char ¢ = sim7600
hasil += c;

if (hasil
brea

£ ("+HTTPACTION:")

epieser LHaBAN YiwiaMod izl eduey

1jn3 eA1e) ynanas neje ueibeqss yefueqiadwsw uep ueywnwnbusw buele|iq 'z
eyie)er 1363 yiuwyalijod 1efem buek uebunuaday) ueyibniaw yepn uediynbuad °q

*yejesew njens uenefuyn neje )i uesjjnuad ‘uesode| uesinuad ‘yejwj efiey uesijnuad ‘ uenipuad ‘ueyipipuad uebupuada)] ynjun efuey uediynbuad ‘e

NIV

(sim7600.

ERIOD )
esponse += s ing

1IN} eA1e)] yninjas neje ueibeqas diynbusw buelejiq ‘L

7600.printl
ay (50);

= resp
resp

POLITEKMIK
HMECGERI
JAKARTA

lr ==
"MANUAL - TUTUP");

}

Jaquum|nnpnqakuau|uepuexunnue:uauledue;

undede jynjuaq wejep

isManualMo
manualCont
currentManualStatus

}

else if (dataTerakhir == 10) {
Serial.println ("MODE OTOMATIS") ;
isManualMode = false;

}

void sendFirebaseRequest (String path, String json) {
sendATCommand ("AT+HTTPINIT") ;
sendATCommand ("AT+HTTPPARA=\"CID\",1");

String url = "https://" + String(FIREBASE HOST) + path +
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viuwive A\

"?auth=" + API KEY +
"&x-http-method-override=PATCH";
sendATCommand (String ("AT+HTTPPARA=\"URL\", \""+url+"\"") .c_str(
)) i
sendATCommand ("AT+HTTPPARA=\"CONTENT\", \"application/json\"") ;
sendATCommand ("AT+HTTPPARA=\"USERDATA\", \"X-HTTP-Method-
Override: PATCH\"");

eydid yeH

sendATCommand (String ("AT+HTTPDATA=
",3000") .c_str());
delay(30);
sim7600.print (json) ;
delay(100) ;

tring(json.length()) +

epieser LHaBAN YiwiaMod izl eduey
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askFirebase
(1) |

signed long
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* Microcontroller: Tensilica 32-bit Single-/Dual-core CPU Xtensa LX6

* Operating Voltage: 3.3V

* Input Voltage: 7-12V

« Digital I/0 Pins (DIQ): 25

» Analog Input Pins (ADC): 6
* Analog Outputs Pins (DAC): 2
* UARTs: 3

* SPIs: 2

e |2Cs: 3

* Flash Memory: 4 MB

» SRAM: 520 KB

* Clock Speed: 240 Mhz

« Wi-Fi: IEEE 802.11 b/g/n/e/i:
o Integrated TR switch, balun, LNA, power amplifier and matching network
o WEP or WPA/WPA2 authentication, or open networks

= O
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¢ Dimensions: 51.5%x29x5mm

L- 5 Datasheet Modul SIM7600
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SIM7600X 4G Module

Overview

I Feature

Compatible with 2G/3G/4G network with global support.
Supports dial-up, telephone calls, SMS, TCP, UDP, MQTT, DTMF, HTTP, FTP, etc.
Supports GPS, BeiDou, Glonass, GALILEQ, QZSS, and LBS base station positioning.

Onboard USB and UART interface, for dial-up Internet access, cloud platform communication, GNSS positioning, etc.
Castellated holes with immersion gold design, small size, easy to integrate into the device by soldering directly or

inserting via the pin header.

Adapting USB/UART/SIM card/GPIO control pins, easy to develop and debug, better expansibility.
Built-in voltage translator, compatible with 3.3V/5V MCU motherboards such as STM32/ESP32/Arduino.
Supports multiple power supply methods: USB port, VIN pin, and VBAT pin (for 3.7V lithium battery).

Onboard multiple protection circuits: TVS protection for SIM card, power supply isolation between the USB port and pin

header, VIN pin power supply anti-reverse, and so on, more safe and reliable.
2x LED indicators, easy to monitor the operating status.

85

SIM7600X 4G Module

UART, RPI, USB

Adopts SIMCOM recommended power supply solution, supports 5~26V wide voltage power supply and 3A high current output, to prevent the module from

dropping and restarting due to the large instantaneous power consumption, more stable and reliable in industrial use.

Onboard Nano SIM card slot, supports 1.8V and 3V SIM cards, near the edge of the board design, for easy accessing SIM card.
Comes with online development resources and manual (examples for Raspberry Pi/Jetson Nano/Arduino/STM32).
Adapting 3-ch antenna connector, IPEX antenna connector version and SMA connector version optional, supports mass customization.

I Hardware Interface

Auxiliary Power Main Network

GNSS

Antenna Indicator Antenna Indicator Antenna

GNSS E}EEIS

A

Castellated Holes —e
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PIN

NET

FLT

1041

1043

RI

SD

SR

SC

VSim

GND

bp

DN

VBUS

W,

aveshare

Eaxy

lr@
meie)
Gﬁ]. L]

VSIM
GND

v

VBUS

Nano SIM

. Power
. SIM Card

DESCRIPTION

Network Indicator

Flight mode

Controll GPIO41 high or low level output by AT command

Controll GP1043 high or low level output by AT command

Voice call wake up

SIM card data

SIM card reset

SIM card clock

SIM card power supply

Power ground

USB signal cable Data+

USB signal cable Data-

USB power supply cable

ot o) 33

Ground . {

i

PIN

GND

DTR

CTS

RTS

XD

RXD

VIO

VIN

GND

BAT

RTS

PWK

V3

B

i &
| GD
CE®

SIM7600X 4G Module
im BOOT
e ® e

o I

T
RTS

%]

b= <] I (=] P
U‘

VIN

T . T N W N N
=z
o

Wl
a >
i

USB Type-C

Il uss

DESCRIPTION

Sleep mode wake up
UART fiow control
UART flow control
UART Sending
UART Receiving

VCCIO, default 3.3V when is not connected, configurable

as 3.8V-5V via VIO pin by connecting external voitage
wide voltage input, 5V~26V

Power Ground

3.7V Lithium battery power input

Module reset pin

module power on/off pin

power supply output
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Model SIM7600G-H

Applicable Regions Global

Operating Frequency

— LTE-FDD: B1/B2/B3/B4/B5/B7/B8/B12/B13/B18/B19/B20/B25/B26/B28/B66
LTE-TDD: B34/B38/B39/B40,/B41

3G UMTS/HSDPA/HSPA+: B1/B2/B4/B5/B6/B8/B19

26 GSM/GPRS/EDGE: 850/900,1800/1900 MHz

GNSS GPS/Beidou/GLONASS/GALILEQ/QZSS

GNSS Parameter

Receiver é?:g:;’:l
N -159 dBm (GPS) / -158 dBm (GLONASS) / TBD (Beidou)
Sensity Cold starts: -148 dBm

Time-To-First-Fix (open
air)

Cold starts: <335
Hot starts: <1s

Software Feature

Network Protocol TCP/IP/IPV4/IPVE/Multi-PDP/FTP/FTPS/HTTP/HTTPS/DNS

Internet Access PPP/NDIS/RNDIS

USB Driver Windows XP/7/8/10/11, Linux (driver free on Raspberry Pi Rasphbian system)
EMS Supported types: MT, MO, CB, Text, PDU

Hardware Interface

Can be used to access PC/Raspberry PifJetson Nano and other hosts for 4G networking, positioning, AT command sending and receiving

USE Interface test, firmware upgrade, etc.

UART Interface Can be used to access MCU for 4G networking, positioning, AT command sending and receiving test, etc., compatible with 3.3v/5V
working level.

SIM Card Slot Onboard Nano SIM card slot, adapting related pins, compatible with 1.8V and 3V SIM cards.

Other Interfaces Adapting other commen control pins such as GPIO, PWR, RST, FLT.
MAIN: 4G main antenna (optional SMA connector or IPEX 1 connector version)

Antenna Connectors AUX: 4G auxiliary antenna {IPEX 1 connector by default, can be mass-customized as SMA connector)
GNSS: Positioning antenna (IPEX 1 connector by default, can be mass-customized as SMA connector).

icat PWR: Power indicator

e NET: Network indicator

Other Parameters
USB port or VBUS - GND pin: 5V power supply

Power Supply VIN - GND pin: 5V~26V wide-range voltage power supply
BAT - GND pin: 3.7V lithium battery power supply

Operating Voltage 3.3V by default (configurakle as 3.8V-5V via VIO pin by connecting external voltage)

Operating Temperature | -30°C ~ 80°C

Storage Temperature -45°C ~ 90°C

Dimensions 38.8mm x 42mm

NEGERI
JAKARTA

L- 6 Datasheet Motor Servo MG90S
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L- 7 Datasheet Sensor Hujan YL-83
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MG90S
Metal Gear Servo

Specifications

© 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
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Y1-83 Rain Detector

Features/Benefits

= Fast and accurate

precipitation detection
(ON/OFF)

® Rain intensity
measurement with
processing unit

® Maintenance free

* Heating element for
keeping sensor free of
snow and condensed
moisture, and for quick
drying

89

Vaisala YL-83 Rain Detector

Technical Data

Sensor Output
Capacitive principle, thick layer sensor Rain ON/OFF
RainCap™ with a thin glass shield. Inteprated heater element. Open collector, active low signal corresponds to rain
Maximum voltage 15V
Maximum current 50 mA
Sensitivity of Rain Detection Analog output L3V (wet._dry)
Minimum wet arca 005 em? Frequency output 1500...6000 Hz,
OFF-delay (active) <5 min non-calibrated
Physical Input
Sensor plate Control to switch heater OFF
Sensing area 12 em?® Open circuit input enables the heater.
Angle 300 Connection to GND disables the heater.
Housing material Polypropylene Contact rating min. 15V, 2mA
Windshield and support bracket Aluminum

Moisture shicld
Dimensions
With wind shield
Without wind shield

Polyvurethane

(h =w=l)

110 = 80 = 175 mm
G0 = 46 = 157 mm

Weight 500 g
Cable length 4m
Electrical
Supply voltage 12VDC £ 10 %
Supply current
Typical less than 150 mA
Maximum 260 mA
Heater OFF 25 mi
Sensor plate
Heating power 0.5..23W

Ground Wiring

Separate ground wires for signal and heater

Temperature Range

Operating -15..455 °C (+5..+131 °F)
Storage 40,465 °C (-40..+149 °F)

Mounting

Byone screw (M5 x 20 mm) to sensor arm

Tap wim

Sactian Ak 31

o ahr

B

Sensor, RainCap™
Palvurethane maisture shield
Camponent assembly

Wind shield

Mounting plate

Mot b b

L- 8 Datasheet Sensor DHT22
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Digital-output relative humidity & temperature sensor/module

DHT22 (DHT22 also named as AM2302)

90

Model DHT22
Power supply 3.3-6V DC
Output signal digital signal via single-bus

Sensing element

Polymer capacitor

Operating range

humidity 0-100%RH; temperature -40~80Celsius

Accuracy

humidity +-2%RH(Max +5%RH); temperature <+-0.5Celsius

Resolution or sensitivity

humidity 0.1%RH; temperature 0.1Celsius

Repeatability

humidity +-1%RH; temperature +-0.2Celsius

Humidity hysteresis +-0.3%RH
Long-term Stability +-0.5%RH/year
Sensing period Average: 2s

Interchangeability

fully interchangeable

Dimensions

small size 14*18*5.5mm; big size 22*28*5mm
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