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Abstract: Multipurpose agriculture robot is design to enhance efficiency and reduce human labour, this
project presents the design and development of a Multi-Purpose Agriculture Robot capable of performing
these tasks autonomously. The robot is equipped with a seeding mechanism to ensure precise planting,
an automated pesticide spraying system to enhance crop protection, and a grass-cutting module for
maintaining farmland. The system is designed to be remotely monitored via a mobile or web-based
application, enabling farmers to control operations with minimal intervention
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L. INTRODUCTION
Agriculture plays a vital role in sustaining the global economy and ensuring food security. However, traditional farming
methods require extensive human labor, time, and resources, making agricultural activities challenging and less
efficient. With the growing demand for food and the need for sustainable farming practices, technological
advancements in automation and robotics are becoming essential in modern agriculture.
This project focuses on the development of a Multi-Purpose Agriculture Robot designed to perform three key farming
operations: autonomous seeding, pesticide spraying, and grass cutting. By integrating sensor technology, Al-driven
navigation, and IoT-based remote monitoring, this robot aims to enhance productivity, reduce labour dependency, and
promote precision farming.
The robot operates autonomously, ensuring efficient and accurate seed placement, uniform pesticide spraying to protect
crops, and effective grass cutting to maintain farmland. It is equipped with GPS navigation and Al-based path planning
to move systematically through fields, optimizing resource usage while minimizing waste. Additionally, remote
monitoring capabilities allow farmers to control and track operations using a mobile or web-based application. By
introducing this multi-functional agricultural robot, the project seeks to address key challenges in farming, including
labour shortages, excessive pesticide use, and inefficient land maintenance. The proposed
system contributes to sustainable and smart agriculture, making farming more precise,cost-effective, and
environmentally friendly.

II. METHODOLOGY
The development of the Multi-Purpose Agriculture Robot follows a structured approach to ensure efficiency,
automation, and precision in performing seeding, pesticide spraying, and grass cutting operations. The methodology is
divided into the following key phases:

System Design and Hardware Selection

e Selection of microcontroller/microprocessor for controlling operations.

e Integration of motors, sensors, and actuators for movement, seeding, spraying, and grass cutting.
e Selection of a wireless communication module ( Bluetooth )

Seeding Mechanism:
¢ Design and integration of a seed dispensing unit with adjustable depth and spacing.
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e Use of servo motors or solenoid valves for controlled seed dropping.
o Synchronization of movement speed with seeding rate for uniform planting.

Pesticide Spraying System :

o Installation of a sprayer unit with a controlled nozzle system.

o Implementation of automated pesticide dispensing based on crop requirements.
e Integration of sensors to detect affected areas for optimized pesticide usage.

Grass Cutting Mechanism:

e Design of a rotary or blade-based cutting system for effective grass trimming.

e Motorized blade operation with height adjustment for different terrain conditions.
o Safety measures to prevent unintended activation.

Software Development and Control System
e Implementation of Al and IoT-based remote monitoring via mobile or web application.
e User interface for setting parameters, tracking robot status, and issuing commands.

Testing and Performance Evaluation

e Conducting field tests to evaluate navigation accuracy, seeding efficiency, spray uniformity, and cutting precision.
o Calibration of sensors and actuators for optimized performance.

o Analysis of data logs and real-time feedback for improvements.

Optimization and Final Deployment

e Enhancing battery efficiency for longer operational hours.

o Refining the Al model for improved path planning and obstacle detection.

® Deploying the robot in real agricultural environments for validation and refinement.

Fig: Implementation of project
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Fig: Block Diagram
Agriculture is one of the most vital sectors in our society, and the integration of technology has greatly improved its
efficiency and productivity. One such advancement in the field of agriculture is the development of solar-powered
agricultural robots. These robots are equipped with various components that work together to perform tasks like
seeding, spraying pesticides, and cutting grass. In this explanation, we will break down each block in the block
diagram, providing a comprehensive understanding of their functions and how they collaborate to make these solar-
powered agricultural robots a reality.

Microcontroller :

The ESP32 is a powerful and versatile microcontroller designed by Espressif Systems ,featuring built-in Wi-Fi and
Bluetooth capabilities. With its dual-core processor, ample memory, and extensive GPIO options, the ESP32 is ideal for
a wide range of applications, from [oT projects and smart home automation to industrial control systems and wearable
devices. Its low power consumption and compact size make it an attractive choice for battery-powered and portable
projects. The ESP32's robust feature set, combined with its affordability and ease of use, has made it a popular choice
among makers, developers, and engineers.

Copyright to IJARSCT
www.ijarsct.co.in

DOI: 10.48175/568 64

7 1ssN W
| 2581-9429 |}

;7Y

&\ IJARSCT /¥
Q




(/ ’ IJARSCT

o () (
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

ISSN: 2581-9429 Volume 5, Issue 3, June 2025 Impact Factor: 7.67

DC Motors:

The DC motors are the mechanical workhorses of the robot. These motors are responsible for moving the robot and
powering the various agricultural implements, which could include mechanisms like seeders, pesticide sprayers, and
grass cutters. The design and power of these motors are essential to the efficiency of the robot's operations. Higher
torque motors are often used to ensure the robot can handle the physical demands of agricultural tasks.

Bluetooth Module:

The Bluetooth module is the communication gateway between the robot and the Android app. It allows the robot to
receive commands, updates, and information from the app, making it a remotely controlled agricultural assistant. Users
can control the robot's movement, switch between agricultural implements, and monitor its status through the app. Real-
time information such as the battery level and GPS location can also be displayed on the app's interface.

Agricultural Implements:

Agricultural implements are attachments or tools that the robot can use for specific tasks. The versatility of these robots
lies in their ability to adapt to various agricultural needs. The implements can range from seeders that plant crops with
precision to pesticide sprayers that protect crops from pests and diseases. Grass cutters can maintain the field, ensuring
that it is ready for planting or harvest. The ability to switch between these implements enhances the robot's
functionality.

Relay:

A relay is an electrically operated switch that allows a low-power signal to control a higher-power circuit. It consists of
an electromagnet that, when energized, attracts a contact to switch on or off, enabling the control of high-voltage or
high-current devices. Relays are commonly used in applications such as home automation, industrial control systems,
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and automotive electronics to isolate control circuits from load circuits and provide a safe and efficient way to manage
electrical systems.

Motor driver:

A motor driver is a device that controls the speed, direction, and torque of a DC motor. It acts as an interface between
the motor and the control system, providing the necessary power and signals to operate the motor efficiently. Motor
drivers are commonly used in robotics, automation, and other applications where precise motor control is required.

Advantages & Applications :

Advantages:

1. Increased Efficiency: Automates tasks, reducing labor costs and time.

2. Improved Accuracy: Precise operations, such as planting, spraying, and harvesting.

3. Enhanced Productivity: Optimizes crop yields and reduces waste.

4. Reduced Labor Costs: Minimizes manual labor, decreasing costs and improving safety.

Applications:

1.Crop Monitoring: Monitors crop health, growth, and development.
2.Precision Farming: Optimizes irrigation, fertilization, and pest control.
3. Autonomous Weeding: Removes weeds, reducing herbicide use.

4. Harvesting: Automates fruit and vegetable harvesting.

CONCLUSION

The primary goal of this research was to develop a low cost agricultural robot capable of performing basic functions in
agricultural fields. More robots are needed in developing countries to meet the ever increasing demand for food. The
agribot prototype created for this research will respond to the commands of an operator. Tests being performed on the
agricultural robot prototype demonstrated that it could be used under real world usage scenarios. The crop seeding test
demonstrates that the robot can sow seeds with a good accuracy. It is significantly higher when compared to human
workers. Because of the use of sensors for obstacle detection, less human intervention has been possible. The weather
station will also provide information on when seeding will take place.
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