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ABSTRACT: Agriculture forms the backbone of the global economy, particularly in developing nations where the
majority of people depend on farming for their livelihood. However, traditional farming methods are labor-intensive
and inefficient. This project proposes the design and development of a ‘Multipurpose Agriculture Robot’ capable of
performing multiple field operations such as ploughing, seed sowing, water spraying, and harvesting. The robot is built
using an Arduino Uno microcontroller and controlled wirelessly through a Bluetooth module. The system is designed to
reduce manual labor, improve precision, and enhance productivity.

Each agricultural function is controlled by different motorized mechanisms that can be activated based on commands
received via a smartphone. The robot offers a low-cost and efficient alternative to traditional machinery, making it
suitable for small and medium-scale farmers. Future enhancements could integrate IoT, GPS, and Al-based control for
autonomous agricultural systems.

L. INTRODUCTION

Automation in agriculture is a growing necessity to meet the increasing food demands of the world population. With
limited availability of labor and the rising cost of farming equipment, farmers face significant challenges in maintaining
efficiency and productivity. The integration of robotics and embedded systems into farming practices has opened new
possibilities for precision agriculture. The Multipurpose Agriculture Robot presented in this report is a step toward
affordable automation for small and medium-sized farmers.

The motivation behind this project lies in addressing the persistent challenges faced by farmers: labor shortages,
inconsistent farming practices, and high dependency on manual labor. Modern tractors and machinery, while efficient,
are prohibitively expensive for small-scale farmers. By introducing a low-cost, Bluetooth-controlled robot that can
perform multiple tasks, we aim to create a bridge between traditional farming and modern agricultural technology.

II. HARDWARE REQUIREMENTS

1. Arduino Uno : The Arduino Uno is the main microcontroller of the robot, coordinating all operations and executing
control logic. It receives commands from the Bluetooth module and sends signals to control the motors and actuators. It
has multiple digital and analog /O pins for flexible interfacing with sensors and motor drivers. Its open-source nature
and ease of programming make it ideal for cost-effective agricultural robotics. The board ensures that each farming
operation is performed accurately and in sequence.

IJIRSET©2025 | An1SO 9001:2008 Certified Journal | 20656



http://www.ijirset.com/

Impact
Factor

8.699

ﬂﬁgﬁ International Journal of Innovative Research of
"Iy j Science, Engineering and Technology (IJIRSET)

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|

Volume 14, Issue 10, October 2025
|DOI: 10.15680/1JIRSET.2025.1410067|

2. HC-05 Bluetooth Module:

The HC-05 module enables wireless communication between the robot and a smartphone. It uses serial communication
to transmit and receive data over short distances. Commands from the mobile app control the robot’s ploughing,
seeding, watering, and harvesting operations. The module is easy to interface with Arduino and requires minimal setup.
It allows farmers to operate the robot conveniently without manual intervention.

3. Servo Motor (for Harvesting and Seeding and Ploughing):

Servo motors are used for harvesting and seed sowing, providing precise angular movements. For seeding, the motor
ensures accurate seed placement at specific intervals. For harvesting, it drives the mechanical arm or cutting
mechanism with controlled movement. The combination of stepper and servo allows high precision and repeatability.
These motors are controlled by the Arduino via appropriate driver circuits.

4. DC Gear Motor (for Wheels):

The regular servo motors are connected to the wheels of the robot for mobility. They allow precise control of direction
and movement speed. The motors are interfaced with the Arduino through motor drivers for forward, backward, and
turning motions. This ensures stable movement across uneven field terrain. Using servo motors for wheels improves
maneuverability and control.
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5.Small DC Motor (for Harvesting):

A small DC motor is also used in the harvesting mechanism to operate cutters or blades. It provides sufficient torque for
cutting crops efficiently. Controlled via the Arduino and driver circuits, it allows safe and reliable operation. The small
size ensures it fits within the harvesting assembly without affecting mobility. It complements the stepper servo for

precise harvesting tasks.

6. L293N Motor Driver:
The L293N is an H-Bridge motor driver IC that controls the direction and speed of the motors. It isolates the Arduino

from high current drawn by the motors. The driver allows simultaneous operation of multiple motors and precise
control via PWM signals. It ensures safety and efficiency for the robot’s motorized components.

e

7. Relay Module:
The relay module acts as an electronic switch to control high-power devices like the water pump. It allows low-voltage

Arduino signals to operate devices safely. The relay ensures isolation between sensitive electronics and high-current
circuits. It is programmed to turn the pump on or off for watering operations.

8. Water Pump:The water pump is responsible for spraying water or pesticides over crops. It operates via the relay
module based on Arduino commands. The pump ensures uniform irrigation and reduces manual effort. Its compact
design allows integration without affecting robot mobility.
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III. SOFTWARE REQUIREMENTS

The software components include:

- Arduino IDE: Used for code development and microcontroller programming.

- Bluetooth Controller App: Used to send control commands from a smartphone.

- Embedded C Programming: Used to define robot control logic and hardware interaction.

Block Diagram:
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The methodology for developing the Multipurpose Agriculture Robot involves several stages, each aimed at ensuring
efficient, reliable, and precise operation of multiple agricultural tasks. The system is designed to be solar-chargeable,
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Bluetooth-controlled, and modular, allowing future upgrades and ease of maintenance. The methodology can be broken
down into the following steps:

1. System Design

The foundation of the robot is a robust four-wheel chassis, designed to support all mechanical loads including motors,
pumps, and tool assemblies. The chassis is made of lightweight yet durable materials to allow stability and mobility
across uneven farmland terrain. Wheels are strategically placed to distribute weight evenly, ensuring smooth operation
during ploughing, seeding, watering, and harvesting. The design also incorporates compartments for a water tank and
solar charging module, which powers the robot efficiently in field conditions. Structural considerations ensure that the
robot can accommodate all hardware components without interference.

2. Control Integration

The Arduino Uno microcontroller serves as the central processing unit, responsible for interpreting commands and
controlling all modules. It receives wireless commands from the HC-05 Bluetooth module connected to a smartphone
application. Based on the received signals, the Arduino sends appropriate pulse-width modulation (PWM) signals to
motor drivers and relays, controlling the operation of each tool independently. This integration ensures that multiple
tasks can be performed sequentially or individually without human intervention. Proper interfacing ensures that the
control system is safe, reliable, and responsive to user commands.

3. Mechanism Development
Separate mechanical modules are developed for each agricultural operation:
e Ploughing: A stepper motor drives the ploughing blade to prepare soil efficiently. The stepper ensures uniform
depth and precise control.
e Seeding: A stepper servo motor is used to dispense seeds accurately at predetermined intervals.
e  Water Spraying: A water pump connected through a relay module sprays water or pesticides, controlled
according to user commands.
e Harvesting: A combination of stepper servo and small DC motors drives cutting blades or arms to harvest
crops efficiently.

Each module is designed to function independently, ensuring modularity and easy maintenance. Mechanical linkages
are tested to avoid any collision or interference during operation.

4. Circuit Implementation

The electrical system integrates motor drivers, relay modules, and power supply circuits to control the robot efficiently.
DC motors, servo motors, and stepper motors are connected through L293N motor drivers to the Arduino Uno for
directional and speed control. The relay module allows high-current devices such as the water pump to be controlled
safely. Power management includes a solar-chargeable battery system, providing energy-efficient operation without
relying on external electricity. Proper circuit implementation ensures safety, stability, and reliable performance in field
conditions.

5. Software Programming

The Arduino is programmed using the Arduino IDE to map received Bluetooth commands to specific actions. Each
function — ploughing, seeding, watering, and harvesting — is coded as a separate routine. The software handles
timing, motor control, and sequence of operations for smooth task execution. Safety routines are included to prevent
damage to motors or circuits during operation. The program also ensures synchronization between multiple modules,
allowing the robot to perform complex sequences reliably.

6. Testing and Calibration

Each module is first tested individually to ensure correct operation. The ploughing depth, seed dispensing rate, water
pump flow, and harvesting mechanism are calibrated to perform accurately. After independent testing, the full system is
integrated, and trials are conducted in real or simulated field conditions. Performance parameters such as battery
consumption, Bluetooth range, and task completion efficiency are measured. This step ensures that the robot operates
reliably under practical agricultural conditions.
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This project taught me a lot about practical robotics, motor control, embedded systems, and problem-solving. It also
made me realize the challenges of building a multifunctional robot that is reliable, energy-efficient, and user-friendly.
Overall, I feel proud that I could develop a low-cost, multifunctional agricultural robot that could help small-scale
farmers save time, effort, and resources.

V. CONCLUSION

Working on the Multipurpose Agriculture Robot using Arduino has been an exciting and learning-filled project for me.
The main goal of the project was to build a robot that can perform multiple agricultural tasks like ploughing, seeding,
watering, and harvesting in one system. By developing this robot, I got hands-on experience in combining electronics,
mechanics, and programming to solve real-world problems. I used an Arduino Uno as the main controller and
integrated a Bluetooth module (HC-05) so the robot can be controlled wirelessly using a smartphone. I designed the
robot so that stepper motors handle ploughing, stepper-servo motors handle seeding and harvesting, and servo motors
drive the wheels, while a small DC motor assists the harvesting mechanism. I also made the system solar-chargeable,
which means it can work efficiently even in areas with limited.
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