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BAB1
PENDAHULUAN

1.1. Latar Belakang

Tomat adalah buah kaya air dengan sederet zat gizi penting untuk tubuh
antara lain Vitamin C dan antioksidan.yang dapat.mencegah tumbuhnya radikal
bebas penyebab kanker. Tomat merupakan tanaman yang sensitif terhadap air
sehingga perlunya pengawasan terhadap kelembapan tanah dan tingkat.keasaman
pada tanah .

Tomat untuk tumbuh dengan baik membutuhkan media tanam yang gembur,
dengan tingkat keasaman pH 5,5-7.5 dan kelembapan yang relatif .untuk tomat
adalah” 80%. Tomat tidak boleh kekurangan air karena dapat mengganggu
perfumbuhan tomat, pemberian air secara berlebihan juga tidak baik untuk tomat
karena membuat tomat mudah terserang penyakit. Kelembapan tanah yang tinggi
juga meningkatkan resiko keracunan pada tomat sehingga tomat harus dipanen
lebih awal. Bila pertumbuhan tomat baik, maka tanaman tomat dapat di panen
dalam waktu 90 hari. Dikala pandemi dimana. aktivitas-diluar rumah dibatasi dan
banyak pekerja yang dirumahkan, sektor pertanian.merupakan salah satu sektor
yang diandalkan untuk menggerakan roda perekonomian, dengan meningkatnya
kualitas ‘tomat diharapkan dapat membantu UMKM dalam mengembangkan
usahanya.

Oleh karena itulah pengusul membuat Sistem Perawatan Tanaman Tomat
Menggunakan Komunikasi Long Range Berbasis [niernet of Things, teknologi ini
memiliki jangkauan yang luas dengan konsumsi daya yang rendah serta
menawarkan kemudahan untuk merawat tanaman tomat dari jarak yang jauh,
pengguna dapat memantau pertumbuhan tanaman tomat tanpa khawatit perlu keluar
rumah setiap harinya. Maka dari hal itu pengusul akan membuat tugas akhir yang
berjudul “Rancang Bangun Sistem Perawatan Tanaman Tomat Menggunakan

Komunikasi Long Range Berbasis Internet of Things.”



f; 12 Rumusan Masalah

= Berdasarkan latar belakang yang diuraikan di atas, maka permasalah yang
& akan dibahas dalam tugas akhir ini adalah sebagai berikut:
l. Bagaimana merancang sistem perawatan tanaman tomat menggunakan

Arduino Uno?

x [§
]

F
)]
T
g

Bagaimana cara membuat sistem komunikas
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5.1

BAB 5
PENUTUP

Kesimpulan

Berdasarkan hasil pengerjaan Tugas Akhir dengan judul “Rancang Bangun

Sistem Perawatan Tanaman Tomat Menggunakan Komunikasi Long Range

Berbasis Internet of Things” dengan subgudul “Konfigurasi Sensor dan LoRa” yang

telah dibuat, maka dapat disimpulkan bahwa :

1L

Dari hasil pengujian sensor yang telah dilakukan semua sensor dapat
bekerja dengan baik, pada sensor kelembapan tanah dapat membaca
kenaikanmnilai kelambapan tanah dimana setelah dilakukan penyiraman air
nilai kelembapan meningkat dari 71% hingga 83% pada area 1 dan 69%
menjadi 82% pada area 2. Sensor pH tanah dapat membaca penurunan pH
dari pH 7,61 menjadi pH 7,52 setelah dilakukan pemupukan. Sensor
Ultrasonik dapat menampilkan persentase 0% saat ketinggian air kurang
dari 1,9 cm. Rangkaian catudaya dapat memberikan tegangan 11,4 V dan 5
V untuk menyalakan sistem secara keseluruhan.

LoRa Shield Arduino dan LoRa ESP32 dapat berkomunikasi 2 arah secara
half duplex, hal ini dikarenakan lora node tidak dapat menerima dan
mengirim dalam waktu yang sama dan akan menyebabkan hilangnya data
sensor. Maka, digunakan timing untuk mengirim selama 4 detik sekali untuk
LoRa Shield Arduino dan 3+detik sekali untuk LoRa ESP32. Dengan jarak
128 meter RSSI yang didapat oleh LoRa.Shield Arduino adalah -82 dBm
dan LoRa ESP32 adalah -83 dBm. Level sinyal ini dalam kategori sangat
baik karena proses komunikasi dapat dilakukan dengan lancar.

Sensor pendukungseperti pH tanah, kelembapan tanah, ultrasenik dapat
membaca nilai dengan baik-dengan tingkat akurasi-rata-rata 96% untuk
sensor pH tanah, 91,5% untuk sensor ultrasonik dan 93,6% serta 92,3%

untuk sensor kelembapan tanah.
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5.2 Saran

Dengan dibuatnya Rancang Bangun Sistem Perawatan Tanaman Tomat
¥  Menggunakan Komunikasi Long Range Berbasis Internet of Things diharapkan
"_":'_':{' adanya pengembangan sistem yang lebih siap untuk di aplikasikan disegala kondisi

 cuaca agar dapat ditempatkan diberbagai kebun tomat di indonesia.
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Lampiran 1. Prgoram LoRa Shield Arduino
#include <SPI.h>

‘#include <ArduinoJson.h>

#include <LoRa.h>

#define BAND 923E6
#define SMPinl Al

SMPin2 AZ

pHPin A0
#define relayPinPupuk A5

int soilADC1;
soilADCZ;
pHVal;

.begin (9600
de (SMPinl, INPU

| POLITEKNIK
NEGERI

Serial.print

if (!LoRa.beg
Serial.printk
while (1);

{
[AStarting LoRa failed!”);

}

|

void loop() |
static char
dataSent[100],strHuml[10],strHum2[10],strpH[10],strKap[10];
static uint32 t millisReadSensor;

static uint8 _t flag;

float soilVall;

float so0ilVal2;

float KapasitasTanki;

if (millis({) - millisReadSensor >= timeReadSensor) {
millisReadSensor = millis();

82 Politeknik Negeri Jakarta



//soill
soi1lADC1l = analogRead (SMPinl);
soilVall = map(soilADC1,1015,134,0,100);

N = § //so0il2
gg o g = soilADC2 = analogRead (SMPin2) ;
.gg 553 soilVal2 = map(soilADC2,1017,131,0,100);

3

g: £ g E //relay
zg' 2 relayValAir = digitalRead (relayPindir):;
= ; relayValPupuk = digitalRead ¥ 1 awyP ]
g / /o8

pHVal = analogRead (pHPin
double pHTanah= 8.30344

(-0.03834*pHVal);

//ultra
digitalWrit

exer uabap yiuy

ey
undede jynjuaq wejep 1ul sijn} eAie) yninjas neje ueibeqss yelueqiadwaw uep ueywnwn

A1e3] yninjas neje ueibeqas dp:g

je

strf(soilVal

rf(soilval2
trf (KapasitasT
f (pHTanah, &

Json Doku

S amee POLITEKNIK
& NEGERI

eyeyer HaBaN N1yalljod Jefem Sued uebunuaday ueyibnisw yepy uednnbuad 'q

gafusw uep ueywnjuedusw eduey jui sijn

J2quins uexan.

receiveMessage (LoRa.parsePacket ());
}
void receiveMessage (int packetSize) {
// try to parse
if (packetsize) ({
Serial.print (“Packet diterima”);
Serial.println();
//baca paket
if (LoRa.available()) {
StaticJsonDocument <200> doc;
DeserializationError err = deserializeJson(doc, LoRa);
if (err == DeserializationError::0k)

‘yejesew nyens uenefug neje ypY uesynuad ‘uelode] uesynuad ‘yejw)y ef1ey uesynuad ‘
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String vRelayAir

= doc[“vRelayAir”];
String vRelayPupuk =

doc [“vRelayPupuk”];

Serial.print ("RELAYair: “);
Serial.print (vRelayAir);
Serial.print (Y RELAYpupuk: “);
Serial.print (vRelayPupuk) ;
Serial.println();

int rssi = LoRa.packetRssid
Serial.print (“*RSSI: “
Serial.print (rssi
Serial.println®

if (vRelayRAir
digitalWrits 1 HIGH) ;
else { digit i inAir, ©O

HIGH)
nPupuk

LOW) ; }
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Lampiran 2. Program LoRa ESP32

include <LoRa.h>
#include <SPI.h>

‘#include <WiFi.h>

include <FirebaseESP32.h>
#include <Arduinodson.h>
#include "S5sSD1306Wire.h" // le® o zlude "SSD1306.h"™"

//define
#define SCK 5

#define MISO 19
#define [

OLED_RST

itialize the
disp

her b

Bl POLITEKNIK
BI_PASSWORD NEGERI

dlansyahnd qLast qma v i)

$define USER_; "ardiansyaharigZ021"

//fbdataocbject
FirebaseData fbdo;
FirebaseRuth auth;
FirebaseConfig config;

FirebaseData firebaseData;

unsigned long sendDataPrevMillis =0;
//String LoRaData;
‘void setup () {

// put your setup code here, to run once:
String RELAYair="";
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‘String RELAYpupuk="";

// START aktivas Oled
pinMode (OLED_RST, OUTPUT);
digitalWrite (OLED_RST, LOW); // set GPIOl6é low to reset OLED
delay (50);
digitalWrite (OLED RST, HIGH); // while OLED is running, must set
GPIOLl6 in high.

// Initialising the UI will init the
display.init():
display.flipScreenVertica
display.setFont (ArialMT
// clear the display
display.clear();

// aktivasi d

SCK, MISO, MO
ns(SS, RST, DIOOY;:

rting LoRa

\ B8 POLITEKNIK
FN T NEGERI

Serial

W IAKARTA

FIREBASE

API KEY;

auth.user.ema
auth.user.passwe PASI
config.database url = DATABASE
config.token status callback =

tokenStatusCallback;

Firebase.begin (&config, &auth);

//

Firebase.setReadTimeout (firebaseData, 1000 * 80);

//tiny, small, medium, large and unlimited.

//S8ize and its write timeout e.g. tiny (1ls), small (10s), medium
(30s) and large (60s).

Firebase.setwriteSizelLimit (firebaseData, "tiny");

}
void loop() {
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String RELAYair;
String RELAYpupuk;

static char fbSent[100];
static uint32 t millisReadSensor;

int timeReadSensor

if (millis() - millisReadSensor >= timeReadSensor)

millis();

if (Firebase.getString(firebaseData,
RELAYair = firebaseData.stringDa

if (Firebase.getString(firebasela
RELAYpupuk = firebaseDate

millisReadSensor

//Buat Json Dokumen

Serial.print

//OLED

display.setTextAlignment (TEXT ALIGN LEFT);
display.setFont (ArialMT Plain_10);
display.drawString(0,
(vHuml)+ "$");
display.setFont (ArialMT Plain 10);

display.drawString (0, 32, "Kelembapan Area 2: " + String
(vHum2) + "s");

"RELAY") ) {

AY PUPUK")) {

'TEKNIK

int rssi = LoRa.packetRssi();
Serial.print ("RSSI:
Serial.print(rssi);

Serial.println("");

"Kelembapan Area 1: " + String
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display.setFont (ArialMT Plain 10);

display.drawString (0, 50, "Sisa Pupuk: " + String (vKap)+
“'%“) ;

display.display():

delay (100);

display.clear();

if (Firebase.ready())
{

Firebase.setString
"Kelembapan Area 1: " +v
Tanah" +vpH);

Firebase.s

Data

=Data, HTSEORY /UPDATE",
elembapan Area 2

vHum2+ " PH

ng (firebaseData, "/KELEMBAPAN

Firebdsegi.setString (firebaseBata, "/KELEMBAPAN 2"

.set i rebaseData, "/PH\TANAH", vpH);
.set rebaseData, " PUK" WwwvKap) ;

Serial.prinp
while (
LoRa.r
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Lampiran 4. Rangkaian Skematik LoRa Shield Arduino
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Lampiran 5. Rangkaian Skematik LoRa ESP32
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Lampiran 6. Tampilan Casing LoRa Shield Arduino
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Lampiran 7. Tampilan Casing LoRa ESP32
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Lampiran 8. Realisasi Casing LoRa Shield Arduino
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Eonclions

How to use Arduino
Programming Enviroment,

half sqm of green via impatto Zero®

=] RS

Lampiran 11. Datasheet Arduino Uno

Arduino UNO

MADE

W W W may

SIGITAL (Pwe—)

©,0 JUOMA

- nieme ARDUINO

) e

’ ’.a;-.«--‘_"

Product Overview

The Arduine Uno is a microcontroller board based on the ATmegad28 (datashest) Rt has 14 digital
inputioutput pins (of which 6 can be used as PWM outputs). 6 analog inputs, a 16 MHz crystal oscillator, a
USB connection, a power jack, an ICSP header, and a reset button. It contains everything needed to
support the microcontrolier, simply connect it to 8 computer with a USB cable or power it with a AC-to-DC
adapter or battery to get started. The Uno differs from all preceding boards in that it does not use the FTDI
USB-to-serial driver chip. Instead, it features the AlmegaBU2 programmed as a USB-to-senal converter

"Uno” means one in talan and is named to mark the upcoming release of Arduino 1.0. The Uno and version
1.0 will be the reference versions of Arduno, moving forward. The Uno is the latest in a senes of USB
Arduino boards, and the reference model for the Arduino platform; for a companson with previous versions
see the index of Arduing boards

Page 2
Basic Tutorils Page 6
Page 7
Page 7

Radiospares RADIONICS ,A‘
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Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :

/e n&\ __ a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.
ame / b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta
\ B \__, 2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun

tanpa izin Politeknik Negeri Jakarta
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Lampiran 12. Datasheet LoRa Shield Arduino
Lora Shield

From Wiks for Dyagwmo Progect

Contents

o 1T INTRODUCTION
s |1 What is the Dmngmo Lore Shiebd
s |.2 Hardware version info
» 1.3 Wirekess Specifications of RFMOSW
® | .4 Festures
* |5 Power Consumptsom

& 2 Use Fxamples
-
.
.
L]
-
-

2.1 Example | — Use with LMIC library foe LoraWAN compatible

2.2 Example2 - Use the RadwoHead Library With Arnduemno Boards
2.3 Example -~ How to get sensor data from a remote Arduino vie Wireless Loea Prosocol \
2.4 Exampled — LMIC-RAW-215 %
2.5 ExampleS — Set up s 0 Loma Gateway weing the LowCosiLoRaCiw library A &“ﬁ
2.6 Examplen — Upstresm Domnstream o ThingSpeak loT Server ':‘i '\.kb.
s 27 Ussge Notce 4"1:}__)“"'-
s 1 Oeder Infomation "';‘:U\N"f:;
® 4 Schematic -\
® 5 Freguent Ask Questaoms (FAQs) :"L\ %
® 5.1 1 lave order Lora Shigld vO5-868, while the ¢hap om Sorn shicld shows RF967 ‘?’:f‘._ i
o 6 Reforomee I‘j \?I
i | I
) fin "1‘
INTRODUCTION 3 fﬁ
- B
1

Iwaging Lars Shochd

What is the Dragino Lora Shield

The Dmgino Lom Shiekd is & bomg range transcetver o0 & Arduing shiedd form lactoe st based on Open source Libmry, The
Lora Shigld allows the user o send data and reach extromcly loog rangies al low data-riies It provides ultra-long rangye spresd
spectrum communscation and high interferesce smmunity whilst minemising current consssmgeion
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Pin Mapping For LoRa

Shield vi.y

Lora

LoRa Shield Pin Mapping

Wireless Specifications of RFM95W

168 dB maximum link budget.

+20 dBm - 100 mW constant RF output vs.

+14 dBm high efficiency PA

Programmable bit rate up to 300 kbps

High sensitivity: down to -148 dBm.

Bullet-proof front end: IIP3 = -12.5 dBm

Excellent blocking immunity

Low RX current of 10.3 mA, 200 nA register retention
Fully integrated synthesizer with a resolution of 61 Hz.
FSK. GFSK MSK, GMSK, LoRaTM and OOK modulation
Built-in bit synchronizer for clock recovery.

Preamble detection

127 dB Dynamic Range RSSI.

Automatic RF Sense and CAD with ultra-fast AFC
Packet engine up to 256 bytes with CRC

Built-in temperature sensor and low battery indicator,

T, LoRa Chip RESET <--> Arduino D9 |

LoRa Chip DIOO <—> Arduino D2 l

LoRa Chip DIO5S <—> Arduino D8
LoRa Chip DIO2 <—> Arduino D7
LoRa Chip DIO1 <> Arduino D6

Resistor from left to nght

®9 |0 ohm, Loaded by default

If loaded, LoRa CS <> Arduino D10

{R10 |0 ohm, No Load by default

If loaded, LoRa CS <> Arduino D5

[R11 Jo ohm, No Load by detault

if loaded, LoRa CS <> Arduino D4

Jumper On Right (default)

Jumper On Left

SV2 |LoRa CLK <> ICSP CLK

LoRa CLK <> Arduino D13

5V3 |LoRa DI <--> ICSP MOSI

LoRa CLK <--> Arduino D11

LoRa DO <> ICSP MISO

LoRa CLK <> Ard D12
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ejieyer Labap yiuyailjod uizi eduey

1]n} eAie) yninjas neje uelbeqas yelueqiadwaw uep uejwnwnbusw Buese|q ‘z
ejieyer uabap yiuyalljod Jefem Bueh uebunuaday ueyibnisw jepy uedinbuad 'q

s

undede )njuaq wejep

2
o
r
8] Lampiran 13. Datasheet LoRa ESP32
s
. s
22 & Pin Schemat
s5n g PinSchematic
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3o e
ST [
S8 |5
o
Es = oo wos TR ER == oo s
5 = wor o (I EOR e 1 oo s
33 B s LR »o» - wao
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2 c 2 aver> - soncas SN R src - usp
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35 R
i A
EE.
58
:U 3
38
3
=0 A —
83
=5 3 LTENNY
§3
=
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o3
1]
o
Sy Wifi+Buletooth Board
=4
83 TT60-LoRa V2:1-6
En
i |
g‘ﬁ TTGO LORA32 V1.0/ V2.0/ V2.1 1.6 Version
;g’ TGO LORASZ V1.0 1TGO LORABZ V2.0 TTGO LORAZZ V2. 1_1.6
2 & ESPchip ESP32-DOWDQ6 ESP32 PICO-D4 ESP32 PICO-D4
oo flash 4M bytes 4M hytes 4M bytes
s 3 USB-TO-UART IC cP2102 CP2104 cP2104
'g =4 Antenna 3D Antenna 3D Antenna 3D Antenna
33 MicroSD Card Slot NO YES YES
‘-n_-g Battery powered switch hU] YES YES
g . Battery charging YES YES YES
= LORA Shieclded cover NO YES YES
= flash 1ight 1015 1022 1023
= LORA antenna IPX Irx SMA
EP LLORA PIN 26, 14, 18, 5, 27, 19 26, 9, 18, 5. 27, 19 26, 23, I8, 5, 27, 19
=
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]
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Product Description

Working voltage: 1.8~3.7v
Acceptable current: 10~14mA
Transmit current: 120mA@+20dBm
90mA@+17dBm
29mA@+13dBm
Operating frequency: 868M/915MHz
Transmit power: +20dBm
Receive sensitivity :-139dBm@LoRa 862.5Khz8:5F=128.146bps
-136dBm@LoRa &125Khz&SF=128.293bps
-118dBm@LoRa &125Khz&SF=6&9380bps
-123dBm@FSK&5Khz&1.2Kbps
Frequency error: +/-15KHz
FIFO space : 64Byte
Data rate : 1.2K~300Kbps@FSK
0.018K~-37.5Kbps@LoRa
Modulation Mode : FSK,GFSK,MSK,GMSK,LoRa TM, OOK
Interface form : SPI
Sleep current : 0.2UA@SLEEP
1.5uA@IDLE
Operating temperature : -40°C- +85°C
Digital RSSI function
Automatic frequency correction
Automatic gain control
Fast wake-up and frequency hopping
Highly configurable data packet handler
SMA Antenna
TP4054
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Lampiran 14. Datasheet Sensor pH Tanah

JAKARTA

Rumus persamaan umum konversi data konduktivitas y = -0.0693x + 7.3855,

Koefisien linearitas data pH tanah sebesar 0.9962
Kedalaman tanah pada saat pengukuran sebesar 6 cm dari ujung sensor
dimana : x = nilai ADC, dan y=pH

ifikasi :
Bekerja pada tegangan DC5 Volt
* Support arduino dan mikrokontroller lainnya

S
.
.
.
.

<

© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang s..o__.ﬂ:at 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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DESKRIPSI

SENSOR pH TANAH
PIN Warna Kabel Deskripsi
Output Hitam Output ke pin AO arduino
Gnd Putih GND arduino

Tabel 1. Pin Sensor

Sensor pH Tanah merupakan sensor pendeteksi tingkat keasaman (acid)

atau kebasaan (alkali) tanah. Skala pH yang dapat diukur oleh sensor pH Tanah

ini memiliki range 3.5 hingga 8. Sensor ini dapat langsung disambungkan dengan

pin analog arduino maupun pin analog mikrokontroller lainnya, tanpa harus

memakai modul penguat tambahan.

POLITEKNIK
NEGERI
JAKARTA
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Lampiran 15. Datasheet Sensor Kelembapan Tanah

The output can be a digital signal (D0) LOW or HIGH,
depending on the water conient. If the soil humidity
exceeds a certain predefined threshold value, the modules
outputs LOW, otherwise it outputs HIGH. The threshold
value for the digital signal can be adjusted using the
potentiometer.

The output can be a analog signal and so you'll get a value
between 0 and 1023.

Example: Soil Moisture Sensor with the
Arduino

This is a simple example for you to understand how you can
use the soil moisture sensor in your projects with Arduino.

In this example, you'll read the analog sensor output values
using the Arduino and print those readings in the Arduino
IDE serial monitor.

Parts required

For this example, you'll need the following components:
®1x YL-69 moisture sensor (vew-on-eBay)
® 1x Arduino (vew-on-eBay)
* 1x Breadboard
®2x 220 Ohm Resistors
*1x Red LED
*1x Green LED
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Lampiran 16. Datasheet Sensor Ultrasonik

The purpose of this file 1s to explain how the HCSR04 works. It will give a brief

explanation of how ultrasonic sensors work in general. It will also explain how to wire
the sensor up to a microcontroller and how to take/interpret readings. It will also discuss
some sources of errors and bad readings.

1. How Ultrasonic Sensors Work

. HCSRO04 Specifications

. Timing chart, Pin explanations and Taking
Distance Measurements

. Wiring HCSR04 with a microcontroller
. Errors and Bad Readings

Lo ba

LA

1. How Ultrasonic Sensors Work

Ultrasonic sensors use sound to determine the distance between the sensor and the
closest object in its path. How do ultrasonic sensors do this? Ultrasonic sensors are
essentially sound sensors, but they operate at a frequency above human hearing.

Sensor Object

i um'[.]n.-w.a
) o) S
emmssss—— {eeEs—————  SE——

|

Sound wave bouncing of odject

The sensor sends out a sound wave at a specific frequency. It then listens for that specific
sound wave to bounce off of an object and come back (Figure 1). The sensor keeps track
of the time between sending the sound wave and the sound wave returning_ If you know
how fast something 15 going and how long 1t 1s traveling you can find the distance
traveled with equation 1.

Equation1. d=v <t

The speed of sound can be calculated based on the a variety of atmospheric
conditions, including temperature, humidity and pressure. Actually calculating the
distance will be shown later on in this document.

It should be noted that ultrasonic sensors have a cone of detection, the angle of
this cone varies with distance, Figure 2 show this relation. The ability of a sensor to
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detect an object also depends on the objects orientation to the sensor. If an object doesn’t
present a flat surface to the sensor then it 1s possible the sound wave will bounce off the
object in a way that it does not return to the sensor.
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2. HCSRO4 Specifications
The sensor chosen for the Firefighting Drone Project was the HCSR04. This
section contains the specifications and why thev are important to the sensor module. The

sensor modules requirements are as follows.
e Cost
e Weight
¢ Community of hobbyists and support
® Accuracy of object detection
® Probability of working in a smoky environment

® Ease of use

The HCSR04 Specifications are listed below. These specifications are from the
Cytron Technologies HCSR04 User’s Manual (source 1).

® Power Supply: +3V DC

® Quiescent Current: <2mA

o Working current; 15mA

e Effectual Angle: <15°

® Ranging Distance: 2400 em

® Resolution: 0.3 cm

® Measuring Angle: 30°

® Trigger Input Pulse width: 10uS

® Dimension: 45mm x 20mm x 13mm
e Weight: approx. 10 g
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The HCSR04 s best selling point 1s 1ts price; it can be purchased at around 52 per
unit.
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Lampiran 17. Datasheet Relay

Handson Technology

User Guide

=
]
3
(
T
8

2 Channel 5V Optical Isolated Relavy Module

This 1s a LOW Level 5V 2-channel relay interface board, and each channel needs a 15-20mA
driver current. It can be used to control various appliances and equipment with large current.
It 1s equipped with high-current relays that work under AC250V 10A or DC30V 10A. It has
a standard interface that can be controlled directly by microcontroller. This module 1s
optically isolated from high voltage side for safety requirement and also prevent ground loop
when interface to microcontroller.

‘..\ oy A
FRN QYW

rief D

Relay Maximum output: DC 30V/10A, AC 250V/10A.

e 2 Channel Relay Module with Opto-coupler. LOW Level Trigger expansion board, which is
compatible with Arduino control board.

¢ Standard interface that can be controlled directly by mucrocontroller ( 8051, AVR, *PIC, DSP,
ARM, ARM, MSP430, TTL logic).

e Relay of high quality low noise relays SPDT. A common terminal, a normally open, one
normally closed terminal.

e  Opto-Coupler isolation, for high voltage safety and prevent ground loop with microcontroller.
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