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Abstract - In an era marked by growing environmental
concerns and the urgent need for sustainable solutions,
the integration of solar technology into everyday
applications has emerged as a promising avenue. The
Solar-Powered project embodies this ethos by
harnessing the inexhaustible power of the sun to
revolutionize lawn maintenance practices. This project
presents a solar-powered system for grass cutting and
controlled via an ATmega328 microcontroller. The
system harnesses energy through solar panels, storing it
in a 12V battery, with voltage regulation down to 5V for
circuit operation. Key components include an ultrasonic
sensor for object detection, Bluetooth for remote control,
and a motor driver to handle dual motors (M1 and M2)
for mobility. Additionally, relays control both a spiral
motor and a grass cutter motor. A servo motor assists in
precision operations. The integration of these
components provides a self-sustaining, automated lawn-
mowing solution with remote operation capabilities.

Keywords: Solar energy, ATmega328, ultrasonic
sensor, DC motor, Bluetooth module, agriculture robot.

1.INTRODUCTION

Agriculture is the foundation of Indian culture and
civilization. India positions second in the world in terms
of arm output. Portion of the serious issues in farming
are rising input costs, accessibility of skilled workers
and availability of water. To avoid these issues,
automation technologies are used. It helps farmers to
reduce human efforts and investments. Developing a
unique vehicle that perform all these operations is more
helpful to the farmers. In this paper a robotics developed
to carry out operations automatically. The major idea of
this paper is to propose an agriculture robot which

performs sowing of seeds, cutting the grass, sprinkling
of water and spraying of pesticides.

Nowadays, farmers are spending more amount on
machinery to reduce the labour. There is various
equipment available in the market for carrying out
agricultural operations. But they have to be operated
manually to complete the task. The final product after
using this equipment’s is less when compared to the
invested money. This is a good opportunity to address
these issues by using the recent technologies. A
multipurpose agricultural robot, specifically designed
for seed sowing, grass cutting, and pesticide spraying, to
revolutionize farming practices.

2. Body of Paper
2.1 Methodology:
1.System Design:

Define Requirements: Determine the specific
tasks (e.g., spraying, grass cutting)

System  Architecture: Design a modular
architecture, including mechanical, electrical,
and software components.

2.Mechanical Design:

e Chassis: Design a robust and lightweight chassis
suitable for field conditions.

Locomotion  System: Select a suitable
locomotion system (e.g., wheeled, tracked)
based on terrain and task requirements.
End-Effectors: Design and fabricate end-
effectors (e.g., spray nozzle, grass cutter blade)
to perform specific tasks.

Electrical System Design:

Power Supply: Design a solar panel system to
charge the 12V battery.

© 2025, IJSREM | www.ijsrem.com

| Page 1


http://www.ijsrem.com/

IJSREM
anwéﬁlnternational Journal of Scientific Research in Engineering and Management (IJSREM)

w Volume: 09 Issue: 06 | June - 2025

SJIF Rating: 8.586 ISSN: 2582-3930

e Voltage Regulation;: Use a voltage regulator to
ensure a stable 5V supply for the
microcontroller.

e Motor Control: Implement motor driver circuits
to control the speed and direction of the motors.

2. Sensor Integration:

» Ultrasonic Sensor: Integrate an ultrasonic
sensor to measure distance from obstacles.

* Bluetooth Module: Integrate a Bluetooth
module for wireless communication and remote
control.

3. Microcontroller Programming:

*Task Scheduling: Develop a program to
schedule tasks based on sensor inputs and user
commands.

* Motor Control: Implement algorithms to
control the motors for navigation and task
execution.

* Sensor Data Processing: Process sensor data to
make informed decisions.

*Bluetooth communication: Implement
communication protocols to receive commands
and send status updates.

4. Relay Control:

* Relay 1 (Spraying Motor): Control the
spraying motor based on user commands and
sensor data.
* Relay 2 (Grass Cutter Motor): Control the
grass cutter motor based on user commands and
sensor data.
5. Field Testing and Optimization:
» Test the robot in various field conditions to
evaluate its performance.
* Identify areas for improvement and make
necessary modifications.

2.2 Block Diagram

Fig -1: Block Diagram

This block diagram represents the electronic connections
and flow of data in the "Multi-Tasking Agricultural
Robot." Below is an explanation of each component and
its function within the circuit:

1. At Mega 328: The ATmega328 microcontroller
processes distance information from the ultrasonic
sensor, calculating how far away obstacles are and
deciding on the necessary actions. It issues control
signals to the L293D motor driver to manage the motors'
movements and is a widely used 8-bit microcontroller.

2. Ultrasonic Sensor: The ultrasonic sensor measures
the distance to objects in its path continuously, with its
output linked to the analog input pins of the
ATmega328P.

3. Motor Driver: The motor driver receives the control
signals from the ATmega328P and amplifies these
signals to operate the DC motors. The motors' direction
and speed are adjusted based on the received input.

4. Dc Motor: The DC motors are powered by the power
supply through the L293D motor driver, rotating in the
intended direction at the desired speed to facilitate the
robot's movement. In summary, this circuit represents a
fundamental robotic configuration managed by an
ATmega328P microcontroller, utilizing an ultrasonic
sensor for obstacle detection and a motor driver
(L293D) to control two DC motors for mobility.

3. SIMULATION DIAGRAM

A

Fig -2:Simulation Diagram

© 2025, IJSREM | www.ijsrem.com

| Page 2


http://www.ijsrem.com/

&%’ \3 3%

2 I1JSREM
anwéﬁlnternational Journal of Scientific Research in Engineering and Management (IJSREM)

w Volume: 09 Issue: 06 | June - 2025

SJIF Rating: 8.586

ISSN: 2582-3930

4. FLOWCHART

Power ON System

|

Initialize Components

|

Read Ultrasonicsesor

Obstacek
Detected?

Change

Check Task
(via Bluetooth)

SELECTED TASK?
Spraying Grass Cutting Sowing
Activate Activate Activate
Sprayer Cutter Seeder
Perform Perform Perform
Spraying Cutting Sowing
Until Done Until Done Until Done

Task Complete?
End

Fig -3:Flowchart

5. CONCLUSIONS

Multitasking agricultural robot offer an innovative
solution to essential farming activities, leveraging
renewable energy and IoT technologies. We successfully
implemented a circuit diagram that appears to be a basic
robotic setup controlled by an ATmega328P
microcontroller. The system utilizes an ultrasonic sensor
for obstacle detection and a motor driver (L293D) to
control two DC motors for movement. Ensure the circuit
is correctly powered, and each component is wired to
the respective pins as per the ATmega328P
configuration. Test motor control, relay operation, and
serial communication during the simulation to verify the
intended operation. Observe the voltage and current
levels at critical points to ensure they match expected
values for proper functionality.
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