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Abstract-Agriculture remains the primary occupation
for more than 40% of the global population, highlighting the need
for technological advancements to improve efficiency and reduce
labour dependency. This project focuses on the design and
development of a solar powered agricultural vehicle capable of
operation to enhance the speed and accuracy of farming tasks. The
proposed vehicle integrates smart agriculture techniques to
minimize labour and save time while ensuring cost-effectiveness
without compromising process efficiency. The vehicle is designed
to perform essential farming activities, including ploughing, seed
dispensing, and water pumping, using an Node MCU. The system
utilizes an eco-friendly energy source, reducing the need for
frequent recharging. By incorporating smart automation, the
project aims to support farmers by streamlining agricultural
processes and enhancing productivity through innovative and
sustainable solutions.

Key word: Solar-powered, ESP8266 Node MCU, ultra sonic
sensor, photovoltalic panel, 10T (Inter of Things).

1. INTRODUCTION

Agriculture is the backbone of global civilization,
feeding billions of people and supporting numerous industries.
However, the agricultural sector faces numerous challenges,
including labour shortages, high operational costs, and the need
for sustainable practices. In this context, automation offers
promising solutions to enhance efficiency, productivity, and
sustainability in farming operations. One such solution is solor
powered agriculture vehicle, designed to perform essential
tasks such as ploughing, seed dispensing, and watering without

human intervention.

The proposed vehicle leverages advanced technologies
embedded

communication to automate farming processes. By using an

such as systems, sensors, and wireless

ESP8266 Node MCU as the central controller and integrating
various components like BO motors, ultrasonic sensors, and
L298 motor drivers, this robot is capable of performing several
agricultural tasks autonomously, making it a valuable tool for

modern smart farming.

Ploughing: The agricultural practice of turning over and

breaking up the soil to prepare it for planting crops.

Seed Spraying : The agricultural practice of distributing seeds
over A designated area by spraying A slurry mixture containing
seeds, mulch, water, and sometimes fertilizers or testifying
agents.

Water Spraying : Water spraying ensures that crops receive
adequate moisture and nutrients, promoting healthy growth and

optimal yields.

2. LITERATURE SURVEY

Several studies highlight the benefits of robotic
automation in farming activities such as ploughing, seeding,
and irrigation. Research by Blackmore et al. (2005) discusses
how autonomous robots can be used for precision agriculture,
improving farming accuracy while minimizing resource
wastage. A study by Sundaram et al. (2018) explored the
implementation of robotic systems in agriculture using
microcontrollers and loT technology. The findings
demonstrated how automation enhances efficiency by reducing

human involvement in labour -intensive tasks.

Ploughing is a crucial step in farming that prepares the
soil for cultivation. Research by Shamshiri et al. (2018)
examined how agricultural robots can be equipped with rotary

or blade-based ploughing mechanisms to ensure optimal soil
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aeration. Various ploughing systems have been developed
using DC motors and actuators for efficient soil preparation. A
comparative study by Yadav et al. (2020) analysed different
ploughing techniques, showing that robot-assisted ploughing
can enhance soil fertility by maintaining uniform depth and

spacing.

Precision seeding is an essential factor in modern
agriculture. Singh et al. (2017) studied the implementation of
automated seed dispensers using DC motors and
microcontroller-based control systems. Their research showed
that automated seed placement significantly improves
germination rates by ensuring uniform distribution. A research
paper by Kumar et al. (2019) explored the use of ESP8266 and
IoT in seeding applications, demonstrating how remote-

controlled robotic seeds can optimize agricultural operations.

3. METHODOLOGY

The methodology of this project involves the design,
development, and implementation of a solar-powered
agricultural vehicle. The system integrates various mechanical,
electrical, and software components to enable autonomous
operation in agricultural fields. Initially, the structural
framework of the vehicle is designed to support the necessary
components, ensuring stability and durability. The power
system is based on solar energy, utilizing photovoltaic panels
to harness sunlight and store energy in rechargeable batteries,
enabling continuous operation even in remote areas. The
vehicle locomotion mechanism is developed with suitable drive
systems, such as wheels or tracks, to navigate different terrains
efficiently. A microcontroller or embedded system is
programmed to process sensor data and control the robot’s
functions, allowing real-time decision-making. Furthermore,
agricultural tools such as a seed dispenser, water sprayer, or
weeding mechanism are integrated based on the specific
application requirements. The entire system undergoes testing
and validation through field trials to ensure its effectiveness in
performing agricultural tasks autonomously. Optimization of
energy consumption, path planning algorithms, and sensor
accuracy is carried out to enhance the vehicle efficiency and

reliability
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Fig 3.1 Mechanism of Agriculture vehicle

3.1 Hardware Components :
3.1.1 L298 Motor Driver :
Fig 3.1.1 L298 Motor Driver

The L298 is a dual H-Bridge motor driver IC used for
controlling the speed and direction of DC motors and stepper
motors.

3.1.2 ESP8266/Node MCU :

Fig 3.1.2 ESP8266/Node MCU
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The ESP8266 is a low-cost, low-power System-On-Chip
(SOC) microcontroller developed by Espressif Systems. It is a
popular platform for Internet of Things (10T) projects due to its

Wi-Fi capabilities, small size, and low cost.
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3.1.3 Ultra Sonic Sensor :
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Fig 3.1.3 Ultra Sonic Sensor

An ultrasonic sensor is a type of proximity sensor that uses
high-frequency sound waves to detect objects and measure
distances.

3.1.4 Solar Panel :

i

Fig 3.1.4 Solar Panel

A solar panel is a device that converts sunlight into
electricity using photovoltaic (PV) cells. It is widely used for
renewable energy generation, providing clean and sustainable

power for homes, industries, and portable devices.

4. RESULTS

The is a purely non-conventional system that reduces
human effort, saves time for farmers, and conserves water
for irrigation. It ensures accuracy in seed spraying and
watering, with the estimated time for basic activities being

significantly less than in traditional farming.

A prototype of a solar based agriculture vehicle has been
successfully implemented, capable of ploughing, sowing
seeds and watering crops as needed. A key advantage of this
vehicle is its largely autonomous operation, allowing
farmers to focus on other agricultural tasks. In automated
mode, it performs all functions automatically upon receiving
power, while also providing users with the option to activate

specific functions individually by pressing corresponding

buttons. For example, if ploughing is required, only the
ploughing function is activated when its switch is turned on.

During testing on a small farmland, the robot successfully

performed tasks such as ploughing, seeding, and watering.

Fig 4.1 prototype of agricultural vehicle

5.CONCLUSION

The development of an solar based agricultural vehicle for
ploughing, seeding, and watering using ESP8266 Node MCU
(Micro Controller Unit), L298 motor driver, ultrasonic sensor,
battery operated motor, submersible pump, and a rechargeable
battery represents a major advancement in precision farming.
By integrating automation and smart technologies, this system
effectively reduces manual labor, optimizes resource
utilization, and increases overall farming efficiency. The
incorporation of an ultrasonic sensor for obstacle detection
enhances navigation, ensuring smooth and collision-free

operation.

6. FUTURE SCOPE

By connecting the vehicle to Internet of Things (IoT)
platforms, farmers can access real-time data on soil moisture,
temperature, and crop health. Expanding the robot's capabilities
to include additional agricultural functions such as weed
removal, harvesting, and soil analysis will make it a
comprehensive farming assistant. Developing adaptable
configurations for different types of crops and varying terrains
will increase the usability of the robot across diverse

agricultural environments.
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