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ABSTRACT: This project presents the design and development of an Automatic Solar Grass Cutter, a smart and eco-

friendly solution for lawn maintenance powered entirely by solar energy. The system integrates solar photovoltaic 

panels, a DC motor-driven cutting blade, and a microcontroller-based control unit to automate the grass cutting process 

without the need for manual operation or fuel consumption. Equipped with ultrasonic sensors or obstacle detection 

technology, the cutter navigates autonomously within a predefined area, avoiding obstacles while efficiently trimming 

grass. 
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I. INTRODUCTION 

 

In today's world, the need for sustainable and environmentally friendly solutions is more critical than ever. With the 

rising concerns over environmental pollution, depletion of fossil fuels, and increasing energy costs, there has been a 

shift towards renewable energy sources. Solar energy, being an abundant and clean energy source, has gained immense 

popularity in various applications. One such application is the development of a solar-powered grass cutter, which 

provides an efficient and eco-friendly alternative to conventional grass-cutting methods that rely on gasoline or 

electricity from non-renewable sources. 

 

II. LITERATURE REVIEW 

 

1. ‘Vicky Jain, Sagar Patil, Prashant Bagane, Prof. Mrs. S. S. Patil ’ Solar Based Wireless Grass Cutter. They have 

prepared wireless grass cutter. They have used solar panel so it is not required to charge battery externally and battery 

is continuously charged at constant voltage when grass cutter is in working. 

 

2. Ashish Kumar Chaudhari, Yuvraj Sahu, Prabhat Kumar Dwivedi, Harsh Jain‘ In this paper author explained 

that solar plate which is placed above the grass cutter generates solar energy and use this energy for working the grass 

cutter.  

 

3. Pankaj Malviya et. al. Author prepared manually handle the device. The battery can be charged by using a solar 

panel as well as an external power supply and a DC motor which is controllable is used for changing the direction of 

the grasscutter as per need are used. 

 

4. T. Karthick et. al. In this paper author fabricated grass cutting machine with rotary blades by using solar energy. 

The solar energy is trapped in the photovoltaic cell to generate electricity. The cells may be grouped in the form of 

panels or arrays. 

 

III. PROBLEM DEFINITION 

 

In today's world, the maintenance of green spaces such as lawns, gardens, and parks is essential for environmental and 

aesthetic reasons. However, traditional grass-cutting methods often rely on manual labor or fuel-powered machines that 

are labor-intensive, time-consuming, and environmentally harmful due to noise and emissions. 
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IV. FUTURE SCOPE 

 

• Solar Energy System: Integration of solar panels to charge a battery that powers the machine. 

• Automated Navigation: Use of sensors (e.g., ultrasonic, IR, GPS, or boundary wires) for obstacle detection and 

path planning. 

• Cutting Mechanism: A motor-driven blade system for efficient grass cutting. 

• Control System: Microcontroller-based system (e.g., Arduino, Raspberry Pi) to manage navigation and cutting 

operations. 

• Safety Features: Emergency stop mechanism and sensors to avoid collisions and accidents. 

• Chassis Design: A compact and durable frame to house all components and support movement over grass terrain. 

 

V. OBJECTIVE 

 

• To harness solar energy for powering the grass-cutting system, reducing dependency on fossil fuels and electricity 

from the grid. 

• To implement an autonomous navigation system using sensors for obstacle detection and path planning to enable 

unmanned operation. 

• To develop an efficient cutting mechanism that can maintain uniform grass height across a defined area. 

• To create a user-friendly and cost-effective prototype suitable for residential and small public spaces. 

• To promote environmental sustainability by reducing carbon emissions and noise pollution typically associated 

with conventional grass cutters. 

 

VI. METHODOLOGY 

 

Problem Identification & Research 

• Understand the limitations of conventional grass cutters (manual effort, fuel consumption, pollution). 

 

System Design 

• Design a compact and efficient model that integrates: Solar energy system, Cutting mechanism, Mobility and 

navigation,Control unit  

 

Component Selection 

• Choose cost-effective and efficient hardware components based on power and functionality needs. 

 

Hardware Assembly 

• Install the solar panel, motors, blades, wheels, and sensor module. 

 

Programming & Logic Development 

Testing & Modification 

Final Evaluation 

 

 VII. HARDWARE DETAIL 

 

1. SOLAR PANEL 

A solar panel, also known as a photovoltaic (PV) panel, is a device that converts sunlight directly into electrical energy 

using the photovoltaic effect. It is the primary source of power in the Smart Solar Bench system, enabling the bench to 

operate independently of the conventional electrical grid. 

 

2. BATTERY 

A Sealed Lead Acid (SLA) battery is a type of rechargeable battery that uses lead and lead dioxide as the positive and 

negative electrodes, with sulfuric acid as the electrolyte. 
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3. CHASSIS AND FRAME 

An automatic solar grass cutter utilizes a chassis and frame structure to house its components and support the cutting 

mechanism.  

 

4. WHEELS 

An automatic solar grass cutter uses wheels for mobility and is powered by solar energy, typically utilizing a solar 

panel and battery system.  

 

5. CUTTING BLADE 

A cutting blade is a sharp, cutting edge or surface on a tool or machine designed to slice, chop, or scrape materials. 

These blades are typically made from harder materials than the workpieces they're meant to cut, such as metal or 

ceramic. 

 

VIII. FABRICATION PROCESSES 

 

Frame Construction 

• Material Used: Mild Steel or Aluminum 

Mounting the Solar Panel 

• The solar panel is placed on top of the frame at a suitable angle for maximum sunlight exposure. 

Motor and Blade Assembly 

• A high-speed DC motor is attached to the frame using clamps or brackets. 

Electrical Wiring 

• Connect the solar panel to the charge controller. 

Testing and Calibration 

• Check the solar panel output under sunlight. 

 

IX. RESULTS 

 

1. The Automatic Solar Grass Cutter project was successfully completed and met its intended objectives. 

2. The machine operated effectively using solar energy as its primary power source. 

3. It was able to cut grass automatically without any human intervention during operation. 

4. The solar panel provided sufficient energy to charge the battery for continuous operation. 

5. The cutter performed well on flat terrain and was able to navigate within a limited area. 

 

   

APPLICATIONS 

1. Residential Lawn Maintenance 

2. Public Parks and Gardens 

3. Institutional Campuses (Schools, Colleges, Offices) 

4. Agricultural Farms & Fields 

5. Remote and Rural Areas 

6. Green Tech Demonstration Projects 

7. Smart City Infrastructure 

8. Military & Government Grounds 

9. Eco-Tourism Parks & Resorts 

10. Disaster-Relief or Temporary Camps 

 

X. CONCLUSION 

 

The Solar Grass Cutter project successfully demonstrates an innovative, eco-friendly approach to lawn maintenance by 

utilizing solar energy for autonomous grass cutting. The system effectively integrates solar panels, battery storage, 

cutting blades, and simple navigation mechanisms to perform its task without human intervention. Test results 

confirmed that the machine is capable of operating efficiently in sunlight, cutting medium-height grass within a 

designated area. 
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