www.ijcrt.org

© 2025 IJCRT | Volume 13, Issue 10 October 2025 | ISSN: 2320-2882

EV Tractor Agribot: A Review of Autonomous
Electric Tractor Solutions in Precision
Agriculture

Ananya Bhaskar Ramkumar, Ananya R. Havanur, and Rishabh Vijeth
Department of Information Science and Engineering,
BMS College of Engineering, Bengaluru, India
Under the guidance of Dr. Radhika K. R., Professor, Department of ISE

Abstract—The integration of autonomous electric vehi-
cles in agriculture presents a promising avenue to address
sustainability and labor challenges in modern farming. This
review paper explores the development of an EV Tractor
“Agribot” designed to operate autonomously for harvesting
and weeding in specified land dimensions. It discusses the
evolution of autonomous agricultural sys- tems, highlighting
recent advancements in electric tractor technology, Al-
powered weed detection using convolutional neural networks
(CNN), and user interface designs for seamless operation. The
proposed model combines electric propulsion with intelligent
navigation and real-time weed detection, aiming to reduce
environmental impact and operational costs while enhancing
productivity. By synthe- sizing existing research and proposing
an integrated system tailored for small to medium-sized farms,
this review underscores the potential of autonomous EV
tractors as a transformative solution in precision agriculture.

Index Terms—Autonomous Tractor, Electric Vehicle,
Agribot, Precision Agriculture, CNN, Smart Farming

. INTRODUCTION

The agricultural sector is undergoing a paradigm shift
with the integration of advanced automation and elec-
tric propulsion technologies. Traditional farming prac-
tices, which rely heavily on manual labor and fossil
fuel-powered machinery, are increasingly recognized as
unsustainable due to their environmental impact and
labor intensiveness. In response, the development of
autonomous electric agricultural vehicles has emerged
as a transformative solution to improve efficiency, reduce
emissions, and ensure precision in field operations.

The Electric Vehicle (EV) Tractor Agribot represents
a significant innovation in this landscape. Combining
electric propulsion with autonomous navigation and Al-
based weed detection, the EV Tractor Agribot is de-
signed to automate tasks such as harvesting and weeding,
tailored to the specific dimensions and layout of the
field. Unlike conventional tractors, the EV-based model
minimizes greenhouse gas emissions and operational

costs while leveraging cutting-edge sensors and machine
learning algorithms for enhanced field performance.

This review paper explores the landscape of au-
tonomous agricultural robotics, analyzing existing tech-
nologies and identifying gaps that the proposed EV
Tractor Agribot seeks to address. It also presents a
detailed model integrating electric power, CNN-based
weed detection, and user-friendly interfaces, offering a
comprehensive view of how this system could revolu-
tionize precision agriculture for small and medium-sized
farms.

Il. LITERATURE SURVEY

The field of autonomous agricultural robotics has seen
significant progress in recent years, driven by advances
in electric vehicle (EV) technology; computer vision, and
artificial intelligence (Al). Several studies have explored
the design and implementation of autonomous tractors
to optimize farming operations and reduce labor depen-
dency.

A. Electric Tractors in Agriculture

Chen and Kumar (2022) investigated the environmen-
tal and economic benefits of electric tractors, concluding
that EVs can significantly reduce operational costs and
greenhouse gas emissions compared to traditional diesel-
powered tractors.

B. Autonomous Navigation and Path Planning

Smith et al. (2023) focused on GPS-based navigation
in autonomous tractors, proposing algorithms that enable
precise path planning and obstacle avoidance in field
environments.

C. Weed Detection Using Al

Lee et al. (2023) explored real-time weed detection
using convolutional neural networks (CNNs), achieving
high accuracy in classifying crops and weeds. Similarly,
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Garcia and Singh (2022) proposed an Al-based system C. Hardware Components

for precision herbicide application. - Electric propulsion system with a BLDC motor and
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- GPS, ultrasonic sensors, IMU, and high-resolution
camera.
- Actuated weeding/harvesting tool and robust chas-
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Fig. 1. Summary of reviewed literature highlighting autonomous | \ J
electric tractor developments.
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These studies collectively establish a strong foun- Sensor
dation for integrating electric propulsion, autonomous ¢
navigation, and Al-powered weed detection in agricul- Path Weed
tural robots. However, few works address comprehensive Planning Detection
integration of these technologies for small to medium- Model

sized farms. v
' Control Logic |
I1l. PROPOSED MODEL

A. Overall Description

The EV Tractor Agribot is an integrated system Motor
comprising hardware and software components for au- Driver
tonomous electric tractor operation. It focuses on precise
weeding and harvesting in small to medium-sized farms.

B. Product Functions

- Electric Propulsion: Eco-friendly, zero-emission op-  Fig. 2. System design of the EV Tractor Agribot showing hardware
eration. and communication components.

- Autonomous Navigation: GPS and sensors for ob-
stacle detection and safe navigation.

- Weed/Crop Classification: CNN-based image pro-
cessing for precision weeding. - CNN-based Al module for weed/crop classification.

- User Interface: Real-time monitoring and control Python-based image processing pipeline.
via a web application. Flask backend server and ReactJS frontend.

- Task Scheduling: Input-based operation to cover Arduino firmware for sensor and actuator control.
field areas efficiently. REST API for secure communication.

D. Software Components
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E. Operational Workflow

1) Users input field dimensions and task parameters
via the web interface.

2) The system calculates an optimal path based on
GPS and sensor data.

3) The camera captures images, and the CNN model
classifies them in real time.

4) When a weed is detected, the control unit activates
the weeding mechanism.

5) Sensors continuously monitor for obstacles and
ensure safety.

6) Real-time status updates are displayed on the web
interface.

"AgriBot EV: A Smart Autonomous Tractor with Bluetooth
and WI-Fi Connectivity for Precision Farming"
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Fig. 3. Class diagram of the EV Tractor Agribot showing hardware
and communication components.

IVV. CONCLUSION

The EV Tractor Agribot project demonstrates a
promising advancement in precision agriculture by inte-
grating autonomous navigation, electric propulsion, and
Al-powered weed detection. This system reduces labor
intensity and operational costs while promoting sustain-
able farming through zero-emission technology. While
challenges such as battery limitations and environmental
variability remain, the proposed model offers a robust
foundation for future enhancements and deployment in
real-world conditions.
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