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I. INTRODUCTION

In the present era of rapid technological advancement, automation and robotics are playing a transformative role in
modern agriculture. Traditional farming methods, which rely heavily on manual labor, are increasingly becoming
inefficient due to rising labor costs, time constraints, and the need for higher productivity. As a result, the integration of
smart robotic systems into agricultural practices has emerged as a critical solution to enhance efficiency, precision, and
sustainability.

The concept of multifunctional agricultural robots has gained significant attention in recent years. These systems are
designed to perform multiple farming operations such as mobility, grass cutting, pesticide spraying, and seed sowing
within a single platform. By combining these functionalities, such robots reduce the dependency on separate machines,
minimize operational costs, and improve overall farm management. The Agritron Multitasker Robot is developed with
this objective, aiming to provide an efficient, compact, and cost-effective solution for small and medium-scale farmers.

Modern agricultural challenges, including uneven terrain, exposure to harmful chemicals, and the need for continuous
monitoring, demand intelligent systems capable of operating in harsh and dynamic environments. The Agritron robot
addresses these challenges by utilizing a robust wheeled mobility system powered by four 12V DC motors, enabling
stable movement across agricultural fields. Additionally, it incorporates a dedicated grass-cutting mechanism, a
pesticide spraying unit, and a seed sowing module, allowing it to perform essential farming tasks simultaneously.

Thus, the Agritron Multitasker Robot represents a significant step toward smart agriculture, combining mechanical
design, electronics, and control systems into a unified platform capable of improving productivity, safety, and
efficiency in modern farming practices.

ESP8266 WIFI MOTOR DRIVER MODULE
CONTROLLER (L298N type)

n * 3 2-CHANNEL RELAY |

MODULE i
to high power cutting and
~ | and spray motors on/off

- ; : b = h .
- f [ e - e o= s
5V MOTOR FOR | AGRITRON = [ [svmoTorFoR]
PESTICIDES = SRR |- MuLtmasker Rosor T IERIRICE==0 1 | PESTICIDES [
- SPRAYING

SPRAYING —_— 3
a’r =) ir - X Y=

W
| o
L, et SRy
l-i\ ¢ 12V DC MOTOR
FOR WHEELS
12V DC MOTOR ~ *
FOR GRASS CUTTING

IJMRSET © 2026 | AnISO 9001:2008 Certified Journal | 5499




©2026 IJMRSET | Volume 9, Issue 4, April 2026 | DOI:10.15680/IJMRSET.2026.0904193

IEONHPELYZEPA R | www.ijmrset.com | Impact Factor: 8.206] ESTD Year: 2018|

- . * g . . .
X e ."?Af% International Journal of Multidisciplinary Research in
v [ -’;.: o . . .
N&Na Science, Engineering and Technology (IJMRSET)

IjMBSET (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

e
II. LITERATURE REVIEW

The advancement of agricultural robotics has gained significant attention in recent years due to the increasing demand
for automation in farming practices. Earlier agricultural systems primarily relied on single-purpose machines designed
for specific tasks such as ploughing, irrigation, or spraying. These machines were often expensive, bulky, and required
skilled labor for operation. However, with the growing need for efficiency, cost reduction, and precision farming,
researchers and engineers have focused on developing multifunctional robotic systems capable of performing multiple
agricultural operations within a single platform.

Literature in agricultural automation indicates that integrating multiple functionalities such as mobility, grass cutting,
pesticide spraying, and seed sowing into one system introduces several design and operational challenges. One of the
primary concerns is power management, as different operations require varying levels of torque and speed. For
instance, wheel motors require consistent torque for movement across uneven terrain, while grass-cutting mechanisms
demand high-speed rotation. Similarly, pesticide spraying and seed sowing systems require controlled and precise
actuation to ensure uniform distribution. Efficient coordination of these subsystems is essential to maintain overall
system performance and energy optimization.
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III. SYSTEM DESIGN AND HARDWARE COMPONENTS

The Agritron robot operates on a centralized control architecture where all components are managed by a single
microcontroller unit. The operational process begins when the user sends commands through a wireless interface using
the ESP8266 microcontroller. These commands are received and processed in real time to control different subsystems
of the robot.

1) ESP8266 Microcontroller Unit:

At the core of the system is the ESP8266 microcontroller, which acts as the central control unit of the robot. It is a
compact and cost-effective module with built-in Wi-Fi capability, enabling wireless communication and remote
operation.

The ESP8266 receives commands from the user via a mobile device or web interface and processes them to generate
appropriate control signals. These signals are then used to operate the motor driver and relay modules. Its ability to
handle both processing and communication functions reduces system complexity and eliminates the need for additional
communication hardware.

12V DC Motor (Wheel Drive) and Relay Module
2) 12V DC Motors (Locomotion and Grass Cutting):
The primary actuation and mechanical power in the Agritron Multitasker Robot are provided by multiple DC motors

selected based on torque and operational requirements. The system utilizes four 12V DC motors for locomotion and
one additional 12V DC motor for the grass cutting mechanism.
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IV. FUTURE SCOPE AND STRATEGIC IMPORTANCE

Smart Farming and Automation Trends

The global agricultural sector is rapidly transitioning toward automation and precision farming. Traditional farming
methods are increasingly being replaced by smart systems that integrate robotics, IoT, and data-driven decision-
making. In this evolving landscape, robots like the Agritron Multitasker Robot represent a crucial step toward
modernizing small and medium-scale agriculture.

In countries like India, where farming is still largely labor-intensive, such automation systems can significantly
improve productivity and reduce dependency on manual labor. The development of low-cost, locally manufactured
agricultural robots can help bridge the gap between advanced farming technologies and small-scale farmers. This shift
towards indigenous development also reduces reliance on expensive imported machinery and promotes self-reliance in
agricultural technology.

V. CONCLUSION

The Agritron Multitasker Robot project successfully demonstrated the complete design, development, and integration
of a multifunctional agricultural robotic system. By combining mechanical, electrical, and control engineering
principles, the project achieved an efficient prototype capable of performing multiple farming operations such as
movement, grass cutting, pesticide spraying, and seed sowing.
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