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ABSTRACT

The aim of this project is to create an intelligent spraying robot that will decrease pesticide use and human health damage,
allowing farmers to be protected and labour intensity can be reduced. The robot will have full route planning and navigation
systems, as well as driving control, spraying mechanism and system construction and obstacle avoidance with multi-sensor
module integration. The spray robot will be designed, including obstacle avoidance, spraying, and sensor integration
simulations and analyses. It is used not only to track motion and monitor orientation, but also to compensate for path errors
in order to achieve good stability and reliability. Meanwhile, the spraying system will be improved to eliminate leaks and
prevent repeated spraying, with automatic sprays varying according to the target. This project proposes a pesticide spraying
system which will help farmers in field of agriculture. Our goal is to create a sustainable and innovative solution that
supports farmers in protecting their crops while reducing the harmful effects of pesticide usage.
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INTRODUCTION

Agriculture is the primary source of revenue for India's population, which accounts for nearly 60% of the country's
total. Farmers work in their fields to cultivate various crops based on the environment and resources available. Farmers
must use large quantities of pesticides to increase food production in order to meet such high food demand for such a
large population. Traditional manual pesticide spraying operations is full of direct exposure to the pesticide liquid
work environment, great harm to human body and when this pesticide may come into contact with the farmer during
spraying, which may trigger skin cancer and asthma illnesses. Increased pesticide spraying can impact consumer health
as it enters the food chain. Pesticide spraying and fertilizer scattering are tedious applications. Despite the fact that
pesticide spraying is now required, farmers still find it to be a hazardous process. This project is based on the
development of an agricultural robot vehicle that navigates between crops using an Android application based on the
farmer's instructions. This truck has lower-cost components, making it more cost-effective. To move the robot in the
field, the farmer can use any Android smart phone with this application. Through an IoT application, farmers can
control pesticide sprinkling devices. This low-cost robotic vehicle would increase efficiency, safety, and meet labour
demand in agricultural applications.

PROBLEM STATEMENT

Agriculture is a very important sector in Indian economy. Most of the livelihood in India depends on agriculture. As
the knowledge based farm labours are less, the requirement for them is high and their wages are increasing.
Traditionally farming is done by human being with the help of bullock carts, tractors and tillers etc. The main problem
in agricultural field include lack of labor availability, lack of knowledge regarding soil testing, increase in labor wages,
wastage of seeds and more wastage in water. The idea of applying robotics technology in the field of agriculture is
very new. In agriculture, the opportunity for robot-enhanced productivity is more and the robots are appearing on
farms in various guises and in increasing numbers.
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OBJECTIVES

Our intention is to concoct a prototype solar powered multifunctional agricultural robot which must execute the
below features.

o The first objective to design this agribot is to make work the whole system on solar energy.

o The robot must perform digging, seed sowing, levelling the mud and spraying operation at a time and complete the
entire work in minimum time.

¢ QOur aim is to curtail human effort and escalate yield by introducing this designed robot.

* The motive to operate robot from distance to keep farmers away from the hazardous effects of pesticides and
insecticides averting their exposure to farmers while spraying.

o Cynosure will be on potential labor cost savings, farm structure connotation and sizes for operation, daily working
hours, probable natural brunt, energy costs and safety concerns.

LITERATURE SURVEY

As there are no efficient equipment’s to aid the farmers. There is a need for new techniques to be implemented. Once
the idea was formulated, design options were finalized. In [1], SaurabhUmarkar and Anil Karwankar, discussed that
the process of seed sowing is a key component of agriculture field. For many crop varieties, high-precision pneumatic
planting has been developed for a wide range of seed sizes, resulting to uniform seed distribution in seed spacing along
the travel path. Wifi is used as receiver. Main disadvantage of the system is robot moves in only one direction.
Whenever there is obstacle power supply is automatically turned OFF. In [2], M.D. 1. Sujon, R. Nasir and
JayasreeBaidya, agricultural researcher determined the effects of various seeding techniques and machines and also
different rates of oil seed rape application on establishment of seed emergence plant and final yield of grain. The robot
will perform farming using analogy of ultrasonic detection in order to change its position. The main disadvantage of
this system is, it does not work well on all types of soil. In [3], H. Pota R Eaton, J Katupitiya and S D Pathirana,
concludes that bullock drawn planting becomes a necessity to sow as skilled sowing workers are almost decreasing.
Planting distance and plant population are acute factors in maximizing the yield of crops. In this Microcontroller 8051
is used for communication between the input and output devices. The main drawback of this model is, it consists of
only one mechanism. In [4], S. Kareemulla, K Shaik, E Prajwal, B Mahesh, V Reddy, the system benefits farmers in
the basic operation of seed sowing. This machine’s operating mode is simple. It is possible to increase the total yield
percentage effectively. Labour problem can be reduced. As compared to the manual and tractor based sowing time and
energy required for this robot machine is less. Also wastage of seed is less. The disadvantage of model is, it consists
of only one mechanism.

WORKING

The basic aim of our project is to develop a multipurpose agriculture robot, The 12V battery is used which is charged
by solar panel. Then supply is given to Arduino Uno R3 board which is interfaced with relay driver ULN2003. Seven
relays for seven DC motors are used in the robot. The operation of these relays is controlled through programming in
Arduino by relay driver. Four DC motors are used for four wheels to perform forward, reverse, left and right operation
of the robot. Two DC motors are coupled in parallel and two relays are used for the operation of forward, stop and
reverse operation as a single relay performs only two actions of motor run and stop. One DC motor is used with two
relays for canister in seed sowing operation for performing forward reverse operation of motor. The ploughing rotor
is operated by two DC motors with relays, performing only forward and stop action of rotor. A manual operation of
DC spraying motor is contrived on the robot. All the operations are programmed in the Arduino and are operated
through the Bluetooth module (HC-05) by android application.

METHODOLOGY

We build the android application to control this spraying rover. Firstly, we have to connect the android application
with HCO5 Bluetooth module to control all hardware components of spraying rover. Once we connect Bluetooth, we
can easily control this spraying rover. In this rover, we attached four brushless DC motors with L293D motor driver.

www.jsrtjournal.com ISSN: 2583-8660 2



PAGES: 01-04
04/12/25
JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY VOLUME-3 ISSUE-12 DECEMBER

The connection of the microcontroller, Arduino Uno, brushless DC motor through brushless motor driver and received
the power supply from 12V battery. The motor drivers are able to manipulate the rotation of the motor using its phase
connected to the gate driver MOSFET on its circuit. Another servo motors are also used here to control sprayer part
of this rover. A servomotor is a rotary or linear actuator that can control angular or linear position, velocity, and
acceleration with precision. The main purpose of this servo motors is to move the sprayer according to the user’s
requirement.

We used this servo motors as shoulder part move the sprayer accordingly. Arduino uno board receive commands from
android application and works accordingly. In this system we used 6V pump, the pump is connected with Arduino and
passes through buck convertor and relay module which helps to control high voltage pump. A relay is a switch that is
regulated electrically by an electromagnet. A low voltage, such as 5 volts from a microcontroller, activates the
electromagnet, which pulls a contact to make or break a high voltage circuit. Here, we used 12V battery that is actually
high, so to convert that high voltage DC current to low voltage DC we used buck converter here. From the input to
the output, a Buck converter steps down a DC voltage. The operation of the circuit is determined by the MOSFET's
conduction state: On-state: The current flowing through the inductor rises, and the diode is turned off. As energy is
transferred from the inductor to the capacitor, the inductor current decreases. In the rover, we have also added
temperature and humidity sensors to predict weather before spraying pesticides.
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Hardware Components Used:

Arduino UNO: The Arduino Uno contains a set of analog and digital pins that are input and output pins which are
used to connect the board to other components.

Relay Module: A relay is an electromechanical switch. It is electrically operated.

L293D Motor Drivers: L293D is a basic motor driver integrated chip (IC) that enables us to drive a DC motor in
either direction and also control the speed of the motor.

DC Motors: An electric motor is a machine, which converts electrical energy into mechanical energy.
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Bluetooth Module: connect the Bluetooth HC-05 module to the PC via serial to USB converter. Before establishing
communication between two Bluetooth devices, 1st we need to pair HC-05 module to smartphone for communication

Water Pump: These pumps are used for pumping the huge amount of water from one place to another.

Servo Motor: A servomotor is a closed-loop servomechanism that uses position feedback to control its motion and
final position.

RESULTS AND DISCUSSION

This agriculture vehicle proves to be an effective and efficient machine which can be easily navigated and controlled.
The robot can traverse a variety of terrains and soils. The android application is used to control the robot's movement
as well as spray pesticides. As a result, the robot's control is simple, and farmers can easily operate this intelligent
vehicle. The application was built by using MIT app Inventor. This robot focuses on farmers spraying pesticides from
a distance without coming into direct contact with them. Because the task's complexity is reduced and the manned
task is converted to an unmanned task, this feature would encourage more people to take up agriculture.

ADVANTAGES:

e Reducing direct exposure to pesticides and the human body and improve production efficiency.

e  They can operate with closer tolerances.
e  They produce fewer errors and at higher speeds, and the machines can reliably detect higher-quality goods.
e The robots can reduce up to 30% of farm’s use of pesticide.
e Robots have the potential to create jobs for those who must build and repair them.
DISADVANTAGES:

e Robot can work in wet crops, only works at dry crops.
CONCLUSION

In this project, we have implemented a pesticide spraying robot. A robot for use in agriculture An agrobot is a concept
for improving the product's performance and cost, which, once optimized, would show to be useful in agricultural
spraying operations. Farmers' workloads are reduced, as are health issues. Successfully constructed a robot that can
travel on rough surfaces as well as carry a sufficient load of compressor and other equipment. Successful in creating
a robot with a strong enough structure to resist the field's challenges. Sure, once this idea is presented in a way that is
appropriate for the Indian market, it will undoubtedly aid in lowering the 15% molality rate found in Indian formers
associated with agricultural spraying operations. Projects like this inspire people to pursue agriculture as a full-time
or part-time occupation. This is critical in developed countries, particularly India, where agriculture is the economic
backbone

REFERENCES:

Aishwarya. B. V, Archana G., C. Umayal, 2015 IEEE International Conference on Technological Innovations in ICT
for Agriculture and Rural Development, “Agriculture Robotic Vehicle Based Pesticide Sprayer” (TIAR 2015).

Amrita Sneha. A, Abirami. E, Ankita. A, Mrs. R. Praveena, Mrs. R. Srimeena, 2015 IEEE International Conference
on Technological Innovations in ICT for Agriculture and Rural Development, “Agricultural Robot for Automatic
Ploughing and Seeding” (TIAR 2015).

Pvr Chaitanya, Dileep Kotte, A. Srinath, K. B. Kalyan, “Development of a Smart Pesticide Spraying Robot,” Volume
8, Issue 5, January 2020, ISSN: 2277-3878, International Journal of Recent Technology and Engineering (IJRTE).

Peng Jian-sheng, “Intelligent Robot System for Spraying Pesticides”, The Open Electrical & Electronic Engineering
Journal, 2014, 8, 435-444.

Ege Ozgul, Ugur Celik, “Design and implementation of Semi-Autonomous Anti-Pesticide Spraying and Insect
Repellent Mobile Robot for Agricultural Applications”, 2018 5th International Conference on Electrical and
Electronics Engineering.

www.jsrtjournal.com ISSN: 2583-8660 4



