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Abstract:

Robotic farming assistance for pesticide spraying is

revolutionizing modern agriculture by enhancing
efficiency, precision, and sustainability. —These
autonomous or semi-autonomous systems utilize

advanced technologies such as artificial intelligence
sensors, and drones to optimize pesticide application. By
targeting affected areas with precision, robotic sprayers
reduce chemical waste, minimize environmental impact,
and improve worker safety.

Additionally, they lower labor costs and contribute to
sustainable farming practices. This technology is rapidly
transforming the agricultural sector, promoting higher
crop yields while

ensuring eco- friendly pest

management.
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Introduction

Agriculture is evolving rapidly with the
integration of robotics, enhancing efficiency, precision,
and sustainability. One of the key applications of robotics
in farming is pesticide spraying, which plays a crucial role
in protecting crops from pests and diseases while

minimizing environmental impact.

Robotic pesticide sprayers are autonomous or
semi-autonomous machines designed to apply pesticides
efficiently across agricultural fields. These systems
leverage advanced technologies such as artificial
intelligence (Al), GPS, sensors, and drones to optimize
pesticide use, ensuring even distribution while reducing

waste and exposure to harmful chemicals.

Literature Review

Robotic farming assistance in pesticide spraying has
gained significant attention due to its potential to enhance
efficiency, reduce labor dependency, and minimize
environmental impact. Various studies highlight the
advantages of autonomous spraying systems, which
utilize and advanced sensors to detect pests and diseases

with high precision. These robotic sprayers, equipped
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with and computer vision, can optimize pesticide
application by targeting affected areas rather than blanket
spraying, reducing chemical waste and environmental
contamination. ~ Autonomous  pesticide  sprayers
contribute to sustainable farming by lowering human
exposure to hazardous chemicals and improving overall

crop health.

Methodology
e Robotic platforms are selected based on
agricultural requirements.

e Precision spraying nozzles optimize pesticide
distribution.

e Variable rate spraying
pesticide use based on need.

(VRS) adjusts

e Remote monitoring systems allow human

supervision when necessary.

e Field trials assess accuracy,
reduction, and crop yield impact.

pesticide

COMPONENTS OF ROBOTIC FARMING
ASSISTANCE
BLOCK DIAGRAM:

Power Supply

Motor driver
Module
e ARDUINO Mator drtvec
Modul
¢ Atmel ATmega328 Sl

The block diagram illustrates a robotic pesticide
spraying Arduino  Atmel

ATmega328 microcontroller. The system is powered by

system based on an

a power supply that provides the necessary voltage to
the Arduino and other connectedcomponents. A
Bluetooth module is integrated with the Arduino to
remote

enable wireless communication, allowing

control of the spraying mechanism.

The Arduino controls two motor driver modules,
which in turn operate two motors responsible for the
movement of the robotic spraying system. Additionally, a
relay module is connected to the Arduino to control the
pump, which is used to spray pesticides. The relay acts as a
switch, allowing the Arduino to turn the pump on or off
based on commands received via Bluetooth.

This setup enables automated and precise pesticide
spraying with minimal human intervention, enhancing
efficiency and reducing chemical wastage in agricultural

applications.

1. Development Arduino Uno Board:

2. Arduino Processing:

e The Arduino receives power from a regulated
supply, ensuring stable operation for all connected
components.

e A Bluetooth module allows remote control and
monitoring via a smartphone or computer,
enabling farmers to operate the system without
direct physical interaction.

e The Arduino controls a relay module, which
switches the pump on or off to spray pesticides.
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pinMode(motor_r2, OUTPUT); pinMode(pump,

Circuit Diagram: OUTPUT); pinMode(pwm, OUTPUT);

Serial.begin(9600); BT.begin(9600); delay(1000);
}

void loop(){ if(BT.available() > 0){ state = BT.read();
Serial.printIn(state);

if(state > 15){speed = state;}

}

if (state == 1){forword();Serial.printIn("Forward!");} else
if (state == 2){backword();Serial.printIn("Backword!");}
else if (state == 3){turnLeft();Serial.printin(*Turn LEFT");}

=

=

i

=

else if (state == 4){turnRight();Serial.printin("Turn
Program: RIGHT"):}
#include <Servo.h> #include else if (state == 5) {stop();Serial.printn("STOP!");} else if
<SoftwareSerial.h> (state == 6) {Serial.printin("lift"); if(pos1<180){posl =
SoftwareSerial ~ BT(A0,Al); posl+1:}}
Servo servo_1; else if (state == 7) {Serial.printIn("right"); if(pos1>0){posl
Servo servo_2; int = posi-1;}}
motor_r2 = 6; int else if (state == 8) {Serial.printin("up"); if(pos2>0){pos2 =
motor_rl = 7; int pos2-1;}}
motor_I2 = 8; int else if (state == 9) {Serial.printin("down");
motor_I1 = 9; int if(pos2<180){pos2 = pos2+1;}}
state; else if (state == 10){Serial.printin("pump
int speed = 130; on");digitalWrite(pump, HIGH);}
int posl = 90; int else if (state == 11){Serial.printin("pump
pos2 = 90; int off"):digitalWrite(pump, LOW):}  servo_1.write(posd);
pump = 4; int servo_2.write(pos2);
pwm = 5; void
setup(){

servo_1l.attach(2); servo_2.attach(3);
servo_1.write(posl);
servo_2.write(pos2);
pinMode(motor_|1, OUTPUT);
pinMode(motor_12, OUTPUT);
pinMode(motor_r1, OUTPUT);
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analogWrite(pwm,  speed);
delay(30);

¥

void stop(){ digitalWrite(motor 11,
LOW); digitalWrite(motor_I12,
LOW); digitalWrite(motor_r1,
LOW); digitalWrite(motor_r2,
LOW);

}

void forword(){
digitalWrite(motor_I1, LOW);

digitalWrite(motor_12,  HIGH);
digitalWrite(motor_rl, HIGH);
digitalWrite(motor_r2, LOW);

}

void backword(){
digitalWrite(motor_I1, HIGH);
digitalWrite(motor_12,  LOW);
digitalWrite(motor_rl, LOW);
digitalWrite(motor_r2, HIGH);
}

void turnRight(){
digitalWrite(motor_I1, = LOW);
digitalWrite(motor_I2,  HIGH);
digitalWrite(motor_r1,  LOW);
digitalWrite(motor_r2, HIGH);
}

void turnLeft(){
digitalWrite(motor_I1,  HIGH);
digitalWrite(motor_I2,  LOW);
digitalWrite(motor_r1, HIGH);
digitalWrite(motor_r2, LOW);
¥

Advantages:

e (Cost Efficiency — Reduces labor and
pesticide costs.

e Worker Safety — Reduces human exposure to
harmful pesticides.

e Automation & Time-Saving — Covers large areas
with minimal effort.

e Remote Monitoring — Enables control via
Bluetooth or loT.

Disadvantages:

e High Initial Cost — Expensive to purchase and
implement.

e Dependence on Power Supply — Needs a
consistent energy source for operation.

e Weather Dependency — Wind and rain can affect
spraying accuracy.

e Connectivity Issues — Wireless control may face
signal interference.

e Limited Small-Scale Use — May not be cost-
effective for small farms.

Conclusion:

A robotic farming assistant presents a
transformative solution to modern agricultural challenges
by enhancing efficiency, reducing labor costs, and
optimizing resource usage. Through automation,
precision farming, and real-time monitoring, these
intelligent systems improve crop yield and sustainability
while minimizing environmental impact. By integrating
advanced technologies such as Al, 10T, and robotics,
farmers can make data-driven decisions that increase

productivity and ensure food security.
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