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Abstract: This research introduces a sustainable, wireless, solar-powered grass-cutting system designed 

to overcome the environmental and operational limitations of conventional grass cutters. By utilizing 

photovoltaic panels to capture solar energy, the system efficiently powers a cutting motor along with a 

wireless control interface. The cutter can be remotely navigated, reducing manual labor requirements 

while promoting operational safety. The integration of obstacle detection further enhances the system’s 

functionality. Experimental analysis demonstrates stable performance across varying lighting conditions, 

making it suitable for domestic, agricultural, and institutional applications. This system not only reduces 

carbon emissions but also represents a step toward intelligent and sustainable lawn care solutions. 

Additionally, the project encourages the adoption of green technology in household and commercial 

landscaping practices, contributing to global climate goals by reducing fossil fuel dependency in 

everyday tools. 
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I. INTRODUCTION 

With the growing demand for environmentally friendly alternatives to fuel-based machinery, solar energy has emerged 

as a promising solution. Traditional grass-cutting equipment relies on fossil fuels, contributing to pollution and 

requiring significant manual labor.  

This project presents a wireless solar-powered grass cutter, providing a sustainable, user-friendly, and efficient solution 

for modern lawn maintenance.The system utilizes photovoltaic panels to convert solar energy into electrical power, 

operating the cutting motor and control circuitry.  

Remote operation via a wireless interface enhances convenience and safety, while basic obstacle detection functionality 

improves maneuverability. The adoption of such technologies reflects the increasing integration of renewable energy 

into everyday appliances, aligning with national and global sustainability goals. 

 

II. LITERATURE REVIEW 

Previous research efforts have explored integrating solar power and automation into grass-cutting devices. Early models 

primarily focused on reducing fuel consumption through solar integration but lacked intelligent operational control. 

Some attempts introduced basic obstacle detection, but control mechanisms were often wired or had limited wireless 

range. 

Bluetooth-enabled and wireless solutions improved convenience but frequently depended on traditional energy sources. 

Advanced models featuring GPS-based navigation were often too expensive or complicated for small-scale 

applications. 

Although individual advancements in solar technology, wireless control, and obstacle avoidance have been made, 

comprehensive systems combining these features remain limited. This research seeks to bridge that gap by introducing 

an affordable, compact, wireless solar-powered grass cutter with integrated automation. 
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III. SYSTEM ARCHITECTURE 

The wireless solar-powered grass cutter employs a modular framework consisting of renewable energy harvesting, 

wireless communication, and automated cutting features.Future enhancements may include IoT integration, GPS-based 

autonomous navigation, and real-time monitoring features. 

 Power Supply Unit: A photovoltaic panel charges a 12V rechargeable battery, ensuring continuous power 

availability. Voltage regulators stabilize the power supply. 

 Control Unit: Managed by a microcontroller such as Arduino or NodeMCU, this unit interprets remote 

commands and controls motor actions accordingly. 

 Wireless Communication: Bluetooth technology enables remote operation via a dedicated mobile application 

or controller. 

 Motor Driver Unit: An L293D motor driver IC regulates the movement and cutting blade operation of the 

DC motors. 

 Cutting Mechanism: A high-speed rotating blade attached to a DC motor facilitates effective grass cutting. 

 
Figure-1: Block-Diagram 

 

IV. METHODOLOGY 

The use of solar charge controllers with MPPT (Maximum Power Point Tracking) technology could further improve 

energy conversion efficiency. The development process for the wireless solar grass cutter involves the following key 

steps: 

 Solar Energy Conversion: A photovoltaic panel converts sunlight into electrical energy, which is stored in a 

rechargeable battery. This energy supplies power to the motors, circuits, and communication modules. 

 Power Regulation: A voltage regulator ensures that electronic components receive a stable power supply, 

protecting against voltage fluctuations. 

 Cutting Operation: A DC motor drives the cutting blade, with adjustable blade height and optimized speed 

for efficient grass cutting. 

 Wireless Interface: Remote control is enabled through a Bluetooth module, facilitating smooth directional 

control via a mobile application or transmitter. 

 Control System: The microcontroller processes incoming commands and sensor data, orchestrating the 

operation of motors and obstacle detection features. 
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Figure-2: Functional Diagram of  Wireless Solar Grass Cutter 

 

V. WORKING PRINCIPLE 
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VI. RESULTS 

The prototype was evaluated under realistic conditions to examine performance aspects such as energy efficiency, 

cutting ability, wireless responsiveness, and obstacle avoidance. 

Solar Performance: The solar panel produced 12V–15V at 0.8A–1.2A, requiring approximately 4 to 5 hours for a full 

battery charge. Fully charged, the cutter operated for 1.5 to 2 hours, suitable for small to medium lawns. 

Cutting Efficiency: The cutting mechanism evenly trimmed grass up to 5 cm in height, performing reliably even on 

denser patches. 

Wireless Control: Effective remote control was maintained within a 10-meter range, with responsive directional 

changes and minimal signal interference. 

Obstacle Detection: Ultrasonic sensors successfully identified objects within a 20–30 cm range, enabling the system to 

halt or redirect to prevent collisions. 

  
Figure-3: Wireless solar grass cutter when giving commands 

 

VII. CONCLUSION 

This project demonstrates the feasibility and benefits of a wireless solar-powered grass cutter. Leveraging renewable 

energy, it minimizes environmental impact and reduces reliance on fossil fuels. Wireless control improves operational 

safety and ease of use, while obstacle detection contributes to reliable functionality. 

The study highlights the potential of combining sustainable energy solutions with automated control systems in 

practical applications. Future work will focus on enhancing battery efficiency, expanding autonomous operation 

capabilities, and improving sensor accuracy to handle complex outdoor environments. Incorporating machine learning 

algorithms for adaptive obstacle avoidance and route optimization is another promising area for research. 
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