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Abstract: The growing demand for sustainable solutions in lawn care maintenance has spurred significant interest in 

solar-powered technology. This review paper offers a comprehensive analysis of recent developments in solar-powered 

electric lawn grass cutters, drawing insights from a diverse range of research studies. Through an exploration of 

methodologies, outcomes, and challenges, it provides valuable insights into the current landscape of solar-powered 

lawn care technology. Examining nineteen research papers, the review encompasses various approaches, from 

Bluetooth-controlled systems to Arduino and Raspberry Pi-based solutions. These studies showcase innovative design 

strategies and successful field tests, demonstrating the potential of solar-powered technology to enhance efficiency and 

reduce manual labor in lawn care operations. Despite promising outcomes, challenges such as power management, 

navigation, and cost-effectiveness remain significant hurdles. Addressing these challenges through collaborative efforts 

and innovative solutions will be crucial in unlocking the full potential of solar-powered lawn care technology, paving 

the way for a more sustainable and eco-friendly approach to lawn maintenance. The review encompasses a detailed 

examination of nineteen research papers, each offering unique perspectives and approaches to address the complexities 

of lawn care maintenance. From Bluetooth-controlled systems to Arduino and Raspberry Pi-based solutions, the papers 

explore a wide array of technologies and methodologies aimed at enhancing efficiency, reducing manual labor, and 

promoting sustainability in lawn care operations. Key outcomes from the reviewed papers highlight successful field 

tests, innovative design approaches, and promising results in terms of operational efficiency and user satisfaction. 

However, the review also identifies significant challenges, including power management, navigation, cost-

effectiveness, and regulatory compliance, that need to be addressed to unlock the full potential of solar-powered lawn 

care systems. 
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I. INTRODUCTION 

 

Lawn maintenance stands as an integral aspect of landscaping practices, influencing the aesthetic appeal and overall 

health of outdoor spaces [1]. Historically, the manual labor associated with grass cutting has been arduous and time-

consuming, posing challenges for both homeowners and landscape professionals. However, recent strides in technology 

have heralded a new era in lawn care, marked by the development and implementation of solar-powered electric lawn 

grass cutters [2]. 

 

This review paper seeks to delve into the recent advancements and practical implementations of solar-powered electric 

lawn grass cutters, examining their significance in the realm of sustainable landscaping practices. By synthesizing 

insights from various sources, including academic literature and industry developments, we aim to provide a 

comprehensive overview of the design principles, operational modalities, and performance metrics associated with 

these innovative devices. 

 

The adoption of solar-powered electric lawn grass cutters represents a paradigm shift towards environmentally 

conscious lawn maintenance practices. Through the utilization of solar energy, these devices offer a renewable and eco-

friendly alternative to traditional gas-powered mowers, significantly reducing carbon emissions and mitigating 

environmental impact. Moreover, their quiet operation and autonomous functionalities contribute to enhanced user 

experience and operational efficiency [3]. 

 

Key to the effectiveness of solar-powered electric lawn grass cutters is their integration of advanced technology, 

including onboard navigation systems, remote control capabilities, and precision cutting mechanisms. By leveraging 

embedded sensors, GPS technology, and artificial intelligence algorithms, these devices can autonomously navigate 

outdoor environments, adjust cutting parameters, and optimize grass cutting patterns [4]. 
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While solar-powered electric lawn grass cutters hold immense promise for revolutionizing lawn maintenance practices, 

they also present unique challenges and considerations. Issues such as battery life, cutting efficiency, and cost-

effectiveness require careful attention and continuous innovation to ensure widespread adoption and practical utility. 

Additionally, factors like weather conditions, terrain variability, and vegetation density can influence the performance 

and reliability of these devices in real-world settings. 

 

Through this review, we aim to contribute to the ongoing discourse on sustainable landscaping practices and promote 

the adoption of innovative technologies in lawn maintenance. By examining the latest developments and insights in the 

field of solar-powered electric lawn grass cutters, we seek to provide valuable guidance for researchers, practitioners, 

and stakeholders in the landscaping industry, ultimately fostering the advancement of environmentally responsible lawn 

care practices. 

 

Furthermore, this review serves as a resource for policymakers and environmental advocates, highlighting the potential 

of solar-powered electric lawn grass cutters to mitigate the environmental impact of traditional lawn maintenance 

practices. By promoting the adoption of these eco-friendly alternatives, policymakers can contribute to broader 

sustainability initiatives aimed at reducing greenhouse gas emissions and preserving natural resources. Additionally, 

homeowners and landscaping professionals stand to benefit from the economic advantages of solar-powered electric 

lawn grass cutters, which offer long-term cost savings through reduced fuel consumption and maintenance expenses. 

 

 
 

Figure 1 : Mechanism of Trimmer [15] 

 
II. LITRATURE REVIEW 

 

In recent research, several innovative approaches have been proposed to revolutionize lawn care maintenance through 

the implementation of solar-powered electric grass cutters. Ranjitha B. et al. [1] present a Solar Powered Autonomous 

Multipurpose Agricultural Robot, specifically tailored to enhance agricultural processes, particularly in regions heavily 

reliant on farming like India. By harnessing solar energy and incorporating Bluetooth/Android app control, the system 

aims to streamline tasks such as seed sowing, grass cutting, and pesticide spraying. Integrating components like 

Arduino microcontroller, solar panels, and Bluetooth HC05 module, the study proposes a solution to minimize manual 

labor and boost agricultural efficiency. 

 

Building on this momentum, Diego A. Aponte-Roa et al. [2] introduce a Remote-Controlled Electric Lawn Mower 

designed to cater to individuals with limited mobility. This system leverages teleoperated mobile vehicle technology, 

capitalizing on recent advancements in microcontroller architectures and sensor technology. Utilizing an MLT-42 

tracked vehicle chassis and a navigation control unit (NCU) powered by Raspberry Pi Model 3 B and Navio2 Autopilot 

Raspberry Pi HAT, the study showcases successful field tests, emphasizing the potential for efficient lawn care 

solutions. In parallel, Carlos Montes et al. [3] offer a comprehensive design and implementation approach for a robotic 

lawn mower driven by an Arduino microcontroller.  
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Delving into the intricacies of integrating various hardware components, including sensors and cutting mechanisms, 

under the control of the Arduino platform, the study demonstrates the feasibility of creating an autonomous lawn 

maintenance system capable of navigating and mowing with precision. The utilization of Arduino microcontrollers 

provides flexibility and scalability, offering opportunities for potential enhancements and customizations to meet 

specific user requirements. 

 

Expanding on this theme, Mustafa Eyyup Karanfil et al. [4] present a sophisticated autonomous lawn mower system 

leveraging Raspberry Pi technology. Their research showcases a comprehensive solution that integrates Raspberry Pi, 

sensors, and actuators to achieve autonomous lawn care capabilities. By harnessing the computational power of 

Raspberry Pi, the researchers illustrate the potential for real-time data processing and decision-making in navigating 

and mowing operations. This comprehensive design approach underscores the importance of system integration and 

optimization for creating efficient and reliable autonomous systems, with Raspberry Pi offering opportunities for 

incorporating additional functionalities to address diverse user needs and preferences      

 

Andrew C. McFarland et al. [5] present in Paper 5 a groundbreaking design and implementation of a solar-powered 

autonomous lawn mower. This innovative approach harnesses the abundant energy of the sun to drive sustainable lawn 

maintenance practices. By integrating solar panels, battery management systems, and GPS navigation, the study 

showcases a holistic solution that minimizes environmental impact while maximizing operational efficiency. The 

utilization of solar energy not only reduces dependence on traditional power sources but also lowers operational costs 

over the long term. Furthermore, the incorporation of GPS navigation ensures precise and accurate mowing patterns, 

enhancing the overall effectiveness of the autonomous lawn mower. Overall, this research highlights the potential of 

solar-powered solutions in revolutionizing the field of autonomous lawn care, paving the way for eco-friendly and cost-

effective alternatives to traditional lawn mowing methods. The paper titled "IOT enabled solar-powered grass cutter 

utilizing radiant solar energy" presents an innovative approach to grass cutting by integrating IOT technology with 

solar energy [6]. The system harnesses radiant solar energy to power the grass cutter, offering a sustainable alternative 

to traditional energy sources. By incorporating IOT capabilities, such as remote monitoring and control, the system 

enhances user convenience and efficiency in lawn maintenance tasks. Additionally, the utilization of solar energy 

reduces the system's environmental footprint, aligning with the growing demand for eco-friendly technologies in 

agriculture and landscaping. 

 

In "Voice Controlled IOT Based Grass Cutter Powered by Solar Energy," the authors introduce a grass cutter system 

that responds to voice commands and operates solely on solar energy [7]. This voice-controlled IOT solution 

revolutionizes lawn maintenance by providing hands-free operation, making it accessible to a wider range of users, 

including those with limited mobility. By harnessing solar power, the system reduces reliance on grid electricity and 

fossil fuels, contributing to sustainable landscaping practices. Furthermore, the integration of IOT technology enables 

seamless connectivity and control, enhancing user experience and efficiency in grass cutting tasks. 

 

The paper "Android Controlled Solar based Grass Cutter Robot" presents a solar-powered grass cutter robot controlled 

via an Android application [8]. This innovative system offers users the flexibility to remotely control the grass cutter 

using their smartphones, providing convenience and precision in lawn maintenance. By harnessing solar energy, the 

system operates efficiently and sustainably, reducing both operating costs and environmental impact. The integration of 

Android control enhances user experience, allowing for intuitive and user-friendly operation of the grass cutter robot. 

In "DESIGN AND FABRICATION ON BLUETOOTH BASED SOLAR GRASS CUTTER," the authors describe the 

design and fabrication of a Bluetooth-controlled grass cutter powered by solar energy [9]. This system enables wireless 

control of the grass cutter via Bluetooth connectivity, offering users greater flexibility and ease of operation. By 

utilizing solar power, the system reduces dependency on conventional energy sources and promotes environmental 

sustainability. The integration of Bluetooth technology allows for seamless communication between the user and the 

grass cutter, enhancing user experience and efficiency in lawn maintenance tasks. 

 

In the pursuit of sustainable lawn maintenance solutions, the paper titled "Arduino Based Solar Grass Cutter" [10] 

introduces an innovative grass cutting system powered by solar energy and controlled by Arduino technology. This 

system offers an eco-friendly alternative to conventional grass cutters by harnessing renewable energy sources. With 

Arduino-based control mechanisms, the grass cutter operates efficiently and autonomously, reducing carbon footprint 

and promoting green lawn care practices. 

 

Expanding the scope of solar-powered agricultural robots, the paper titled "Solar Power Based Agriculture Robot for 

Pesticide Spraying, Grass Cutting and Seed Sowing" [11] presents a versatile robot capable of performing multiple 

agricultural tasks.  
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This robot integrates solar power technology with pesticide spraying, grass cutting, and seed sowing functionalities, 

offering a comprehensive solution to agricultural automation. By harnessing solar energy, the robot operates 

sustainably and efficiently, addressing the diverse needs of farmers while minimizing environmental impact. 

 

Furthermore, the paper titled "Design and Development of Smart Solar Grass Cutter" [12] introduces a smart grass 

cutter system powered by solar energy. This system incorporates intelligent features such as obstacle detection and 

avoidance, enhancing operational safety and efficiency. By leveraging solar energy, the grass cutter operates 

autonomously and sustainably, contributing to eco-friendly lawn maintenance practices while reducing manual labor 

requirements. 

 

Another noteworthy contribution to solar-based grass cutting technology is presented in the paper "Solar Based 

Automatic Grass Cutting Robot" [13]. This paper introduces an automatic grass cutting robot driven by solar power, 

offering a hands-free solution to lawn maintenance. Equipped with sensors and actuators, the robot navigates through 

the lawn autonomously, detecting and cutting grass with precision. By utilizing solar energy, the robot operates 

efficiently and sustainably, minimizing dependence on traditional energy sources.  

 

Additionally, the paper titled "Arduino Based Grass Cutter" [14] presents an Arduino-based grass cutter system 

designed to operate efficiently using solar energy. This paper highlights the integration of Arduino technology for 

precise control and monitoring of the grass cutter's operations. With solar power as the primary energy source, the grass 

cutter offers a cost-effective and eco-friendly solution to lawn maintenance, catering to the growing demand for 

sustainable landscaping practices. 

 

Introducing advanced control mechanisms, the paper titled "PID Controller Based Automatic Solar Power-Driven 

Grass Cutting Machine" [15] presents a grass cutting machine driven by solar power and controlled by a PID controller. 

This innovative system enhances the efficiency and precision of grass cutting operations by utilizing a proportional-

integral-derivative (PID) controller for optimal control. With solar power as the driving force, the grass cutting machine 

offers an environmentally friendly solution to lawn maintenance, minimizing energy consumption and reducing 

operational costs. 

 

Innovating lawn maintenance technology, the paper titled "Automatic Solar Powered Grass Cutter Incorporated with 

Alphabet Printing and Pesticide Sprayer" [16] introduces a multifunctional grass cutter powered by solar energy. This 

system integrates grass cutting functionality with alphabet printing and pesticide spraying capabilities, offering a 

comprehensive solution to lawn care. By harnessing solar power, the grass cutter operates autonomously and 

efficiently, while the additional features enhance its versatility and utility in various landscaping applications.  

 

Addressing the challenges of locomotion in grassy terrains, the paper titled "A Novel Approach to Increase the 

Locomotion Performance of Mobile Robots in Fields with Tall Grasses" [17] proposes an innovative solution to 

improve the mobility of mobile robots in grassy fields. This paper introduces novel locomotion mechanisms and terrain 

adaptation strategies to enhance the performance of mobile robots navigating through tall grasses. By optimizing 

locomotion capabilities, the proposed approach enables mobile robots to operate effectively in challenging agricultural 

environments, facilitating tasks such as surveillance, monitoring, and data collection. 

 

Expanding the capabilities of autonomous agricultural robots, the paper titled "Solar Powered Autonomous 

Multipurpose Agricultural Robot Using Bluetooth/Android App" [18] presents a versatile robot system powered by 

solar energy and controlled via Bluetooth and Android app. This multipurpose agricultural robot integrates seed 

sowing, grass cutting, and pesticide spraying functionalities, offering a comprehensive solution to agricultural 

automation.  

 

By harnessing solar power and leveraging wireless communication technologies, the robot operates efficiently and 

autonomously, enhancing productivity and reducing manual labor requirements in agriculture. Innovating lawn 

maintenance equipment, the paper titled "Development and Evaluation of a Remote-Controlled Electric Lawn Mower" 

[19] introduces a remote-controlled electric lawn mower designed for users with limited mobility.  

 

This innovative lawn mower features both autonomous and manual control modes, allowing users to operate it remotely 

via a radio-control transmitter. With a focus on usability and accessibility, the electric lawn mower offers a convenient 

solution to lawn maintenance tasks, empowering users to maintain their lawns efficiently and effectively. 
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Sr 

No. 
Paper Title Implemented Methodology Key Outcomes Challenges 

1 

BLUETOOTH 

CONTROLLED SOLAR 

GRASS CUTTER 

USING IOT 

APPLICATION 

The grass cutter is 

controlled using Bluetooth 

technology and integrated 

with an IOT application. 

Solar panels provide the 

power source. 

Efficient grass cutting 

facilitated by remote 

control through IOT 

application. Remote 

monitoring capability 

for operational insights. 

Ensuring stable 

connectivity and 

managing power 

consumption for 

prolonged operation. 

2 

DESIGN OF REMOTE 

MONITORED SOLAR 

POWERED 

GRASSCUTTER 

ROBOT WITH 

OBSTACLE 

AVOIDANCE USING 

IOT 

The grass cutter is powered 

by solar energy and 

equipped with IOT sensors 

for remote monitoring. It 

features obstacle avoidance 

technology. 

Remote monitoring 

enables real-time 

tracking and 

maintenance. Obstacle 

avoidance feature 

ensures safe operation. 

Challenges involve 

maintaining sensor 

accuracy and 

optimizing obstacle 

detection algorithms. 

3 

SOLAR POWERED 

GRASS CUTTING 

ROBOT 

Solar panels power the 

robotic grass cutter, 

allowing for eco-friendly 

and autonomous operation. 

Eco-friendly operation 

reduces environmental 

impact. Autonomous 

functionality enhances 

efficiency in grass 

cutting tasks. 

Challenges include 

optimizing battery 

capacity for prolonged 

operation and ensuring 

consistent performance 

in varying light 

conditions. 

4 
SOLAR BASED SMART 

GRASS CUTTER 

The grass cutter utilizes 

solar power and 

incorporates smart 

technology for efficient 

grass cutting. 

Smart cutting features 

enable precision and 

effectiveness. Solar 

power source ensures 

sustainability and cost-

effectiveness. 

Overcoming potential 

reliability issues with 

system components 

and adapting to 

different terrain types. 

5 
AUTOMATIC SOLAR 

GRASS CUTTER 

Solar energy powers the 

grass cutter, which is 

equipped with automation 

features for grass cutting 

tasks. 

Automation streamlines 

grass cutting operations, 

improving efficiency. 

Solar power source 

reduces reliance on 

external power supply. 

Ensuring accurate 

navigation and 

durability of 

mechanical 

components are 

primary challenges. 

6 

IOT ENABLED SOLAR-

POWERED GRASS 

CUTTER UTILIZING 

RADIANT SOLAR 

ENERGY 

The grass cutter integrates 

IOT technology with solar 

power for enhanced 

energy efficiency and 

connectivity. 

IOT connectivity 

allows for remote 

monitoring and control, 

improving operational 

efficiency. Solar power 

utilization ensures eco-

friendly operation. 

Managing system 

complexity and 

maintaining stable IOT 

network connectivity 

are significant 

challenges. 

7 

VOICE CONTROLLED 

IOT BASED GRASS 

CUTTER POWERED BY 

SOLAR ENERGY 

The grass cutter is 

powered by solar energy 

and features voice control 

functionality integrated 

with IOT technology. 

Voice control enables 

hands-free operation, 

enhancing user 

convenience. Solar 

power source ensures 

sustainability and cost-

effectiveness. 

Achieving high 

accuracy in voice 

recognition and 

optimizing solar panel 

efficiency are key 

challenges. 
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Sr 

No. 
Paper Title Implemented Methodology Key Outcomes Challenges 

1 

BLUETOOTH 

CONTROLLED SOLAR 

GRASS CUTTER 

USING IOT 

APPLICATION 

The grass cutter is 

controlled using Bluetooth 

technology and integrated 

with an IOT application. 

Solar panels provide the 

power source. 

Efficient grass cutting 

facilitated by remote 

control through IOT 

application. Remote 

monitoring capability 

for operational insights. 

Ensuring stable 

connectivity and 

managing power 

consumption for 

prolonged operation. 

2 

DESIGN OF REMOTE 

MONITORED SOLAR 

POWERED 

GRASSCUTTER 

ROBOT WITH 

OBSTACLE 

AVOIDANCE USING 

IOT 

The grass cutter is powered 

by solar energy and 

equipped with IOT sensors 

for remote monitoring. It 

features obstacle avoidance 

technology. 

Remote monitoring 

enables real-time 

tracking and 

maintenance. Obstacle 

avoidance feature 

ensures safe operation. 

Challenges involve 

maintaining sensor 

accuracy and 

optimizing obstacle 

detection algorithms. 

3 

SOLAR POWERED 

GRASS CUTTING 

ROBOT 

Solar panels power the 

robotic grass cutter, 

allowing for eco-friendly 

and autonomous operation. 

Eco-friendly operation 

reduces environmental 

impact. Autonomous 

functionality enhances 

efficiency in grass 

cutting tasks. 

Challenges include 

optimizing battery 

capacity for prolonged 

operation and ensuring 

consistent performance 

in varying light 

conditions. 

4 
SOLAR BASED SMART 

GRASS CUTTER 

The grass cutter utilizes 

solar power and 

incorporates smart 

technology for efficient 

grass cutting. 

Smart cutting features 

enable precision and 

effectiveness. Solar 

power source ensures 

sustainability and cost-

effectiveness. 

Overcoming potential 

reliability issues with 

system components 

and adapting to 

different terrain types. 

5 
AUTOMATIC SOLAR 

GRASS CUTTER 

Solar energy powers the 

grass cutter, which is 

equipped with automation 

features for grass cutting 

tasks. 

Automation streamlines 

grass cutting operations, 

improving efficiency. 

Solar power source 

reduces reliance on 

external power supply. 

Ensuring accurate 

navigation and 

durability of 

mechanical 

components are 

primary challenges. 

8 

ANDROID 

CONTROLLED SOLAR 

BASED GRASS 

CUTTER ROBOT 

The grass cutter is 

controlled via an Android 

application and powered 

by solar energy. 

Mobile app control 

provides convenience 

and flexibility in 

operation. Solar power 

source ensures 

sustainability and cost-

effectiveness. 

Challenges include 

ensuring compatibility 

of the application with 

different devices and 

minimizing control 

latency. 

9 

DESIGN AND 

FABRICATION ON 

BLUTOOTH BASED 

SOLAR GRASS 

CUTTER 

The grass cutter is 

controlled via Bluetooth 

technology and powered 

by solar energy. 

Wireless control allows 

for convenient 

operation. Solar power 

source ensures 

sustainability and cost-

effectiveness. 

Managing Bluetooth 

range and addressing 

potential interference 

are primary challenges. 
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Sr 

No. 
Paper Title Implemented Methodology Key Outcomes Challenges 

1 

BLUETOOTH 

CONTROLLED SOLAR 

GRASS CUTTER 

USING IOT 

APPLICATION 

The grass cutter is 

controlled using Bluetooth 

technology and integrated 

with an IOT application. 

Solar panels provide the 

power source. 

Efficient grass cutting 

facilitated by remote 

control through IOT 

application. Remote 

monitoring capability 

for operational insights. 

Ensuring stable 

connectivity and 

managing power 

consumption for 

prolonged operation. 

2 

DESIGN OF REMOTE 

MONITORED SOLAR 

POWERED 

GRASSCUTTER 

ROBOT WITH 

OBSTACLE 

AVOIDANCE USING 

IOT 

The grass cutter is powered 

by solar energy and 

equipped with IOT sensors 

for remote monitoring. It 

features obstacle avoidance 

technology. 

Remote monitoring 

enables real-time 

tracking and 

maintenance. Obstacle 

avoidance feature 

ensures safe operation. 

Challenges involve 

maintaining sensor 

accuracy and 

optimizing obstacle 

detection algorithms. 

3 

SOLAR POWERED 

GRASS CUTTING 

ROBOT 

Solar panels power the 

robotic grass cutter, 

allowing for eco-friendly 

and autonomous operation. 

Eco-friendly operation 

reduces environmental 

impact. Autonomous 

functionality enhances 

efficiency in grass 

cutting tasks. 

Challenges include 

optimizing battery 

capacity for prolonged 

operation and ensuring 

consistent performance 

in varying light 

conditions. 

4 
SOLAR BASED SMART 

GRASS CUTTER 

The grass cutter utilizes 

solar power and 

incorporates smart 

technology for efficient 

grass cutting. 

Smart cutting features 

enable precision and 

effectiveness. Solar 

power source ensures 

sustainability and cost-

effectiveness. 

Overcoming potential 

reliability issues with 

system components 

and adapting to 

different terrain types. 

5 
AUTOMATIC SOLAR 

GRASS CUTTER 

Solar energy powers the 

grass cutter, which is 

equipped with automation 

features for grass cutting 

tasks. 

Automation streamlines 

grass cutting operations, 

improving efficiency. 

Solar power source 

reduces reliance on 

external power supply. 

Ensuring accurate 

navigation and 

durability of 

mechanical 

components are 

primary challenges. 

10 

ARDUINO BASED 

SOLAR GRASS 

CUTTER 

The grass cutter is 

controlled using an 

Arduino system and 

powered by solar energy. 

Integration with 

Arduino allows for 

customizable operation. 

Solar power source 

ensures sustainability 

and cost-effectiveness. 

Challenges include 

addressing 

programming 

complexity and 

ensuring compatibility 

of components. 

11 

SOLAR POWER BASED 

AGRICULTURE ROBOT 

FOR PESTICIDE 

SPRAYING, GRASS 

CUTTING AND SEED 

SOWING 

The agriculture robot is 

powered by solar energy 

and equipped for multiple 

tasks including pesticide 

spraying, grass cutting, 

and seed sowing. 

Multipurpose 

functionality reduces 

labor dependency and 

improves efficiency in 

agricultural tasks. Solar 

power source ensures 

sustainability and cost-

effectiveness. 

Challenges include 

achieving precision in 

operations and ensuring 

accuracy in seed 

dispensing. 
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Sr 

No. 
Paper Title Implemented Methodology Key Outcomes Challenges 

1 

BLUETOOTH 

CONTROLLED SOLAR 

GRASS CUTTER 

USING IOT 

APPLICATION 

The grass cutter is 

controlled using Bluetooth 

technology and integrated 

with an IOT application. 

Solar panels provide the 

power source. 

Efficient grass cutting 

facilitated by remote 

control through IOT 

application. Remote 

monitoring capability 

for operational insights. 

Ensuring stable 

connectivity and 

managing power 

consumption for 

prolonged operation. 

2 

DESIGN OF REMOTE 

MONITORED SOLAR 

POWERED 

GRASSCUTTER 

ROBOT WITH 

OBSTACLE 

AVOIDANCE USING 

IOT 

The grass cutter is powered 

by solar energy and 

equipped with IOT sensors 

for remote monitoring. It 

features obstacle avoidance 

technology. 

Remote monitoring 

enables real-time 

tracking and 

maintenance. Obstacle 

avoidance feature 

ensures safe operation. 

Challenges involve 

maintaining sensor 

accuracy and 

optimizing obstacle 

detection algorithms. 

3 

SOLAR POWERED 

GRASS CUTTING 

ROBOT 

Solar panels power the 

robotic grass cutter, 

allowing for eco-friendly 

and autonomous operation. 

Eco-friendly operation 

reduces environmental 

impact. Autonomous 

functionality enhances 

efficiency in grass 

cutting tasks. 

Challenges include 

optimizing battery 

capacity for prolonged 

operation and ensuring 

consistent performance 

in varying light 

conditions. 

4 
SOLAR BASED SMART 

GRASS CUTTER 

The grass cutter utilizes 

solar power and 

incorporates smart 

technology for efficient 

grass cutting. 

Smart cutting features 

enable precision and 

effectiveness. Solar 

power source ensures 

sustainability and cost-

effectiveness. 

Overcoming potential 

reliability issues with 

system components 

and adapting to 

different terrain types. 

5 
AUTOMATIC SOLAR 

GRASS CUTTER 

Solar energy powers the 

grass cutter, which is 

equipped with automation 

features for grass cutting 

tasks. 

Automation streamlines 

grass cutting operations, 

improving efficiency. 

Solar power source 

reduces reliance on 

external power supply. 

Ensuring accurate 

navigation and 

durability of 

mechanical 

components are 

primary challenges. 

12 

DESIGN AND 

DEVELOPMENT OF 

SMART SOLAR GRASS 

CUTTER 

The smart grass cutter 

integrates solar power 

with smart technology for 

efficient grass cutting. 

Smart features enhance 

precision and 

effectiveness in grass 

cutting tasks. Solar 

power source ensures 

sustainability and cost-

effectiveness. 

Integration of sensors 

and ensuring reliability 

of system components 

are primary challenges. 

13 

SOLAR BASED 

AUTOMATIC GRASS 

CUTTING ROBOT 

The grass cutter is 

powered by solar energy 

and equipped with 

automation features for 

grass cutting tasks. 

Automation streamlines 

grass cutting 

operations, improving 

efficiency. Solar power 

source reduces reliance 

on external power 

supply. 

Ensuring accurate 

navigation and 

durability of 

mechanical components 

are primary challenges. 
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Sr 

No. 
Paper Title Implemented Methodology Key Outcomes Challenges 

1 

BLUETOOTH 

CONTROLLED SOLAR 

GRASS CUTTER 

USING IOT 

APPLICATION 

The grass cutter is 

controlled using Bluetooth 

technology and integrated 

with an IOT application. 

Solar panels provide the 

power source. 

Efficient grass cutting 

facilitated by remote 

control through IOT 

application. Remote 

monitoring capability 

for operational insights. 

Ensuring stable 

connectivity and 

managing power 

consumption for 

prolonged operation. 

2 

DESIGN OF REMOTE 

MONITORED SOLAR 

POWERED 

GRASSCUTTER 

ROBOT WITH 

OBSTACLE 

AVOIDANCE USING 

IOT 

The grass cutter is powered 

by solar energy and 

equipped with IOT sensors 

for remote monitoring. It 

features obstacle avoidance 

technology. 

Remote monitoring 

enables real-time 

tracking and 

maintenance. Obstacle 

avoidance feature 

ensures safe operation. 

Challenges involve 

maintaining sensor 

accuracy and 

optimizing obstacle 

detection algorithms. 

3 

SOLAR POWERED 

GRASS CUTTING 

ROBOT 

Solar panels power the 

robotic grass cutter, 

allowing for eco-friendly 

and autonomous operation. 

Eco-friendly operation 

reduces environmental 

impact. Autonomous 

functionality enhances 

efficiency in grass 

cutting tasks. 

Challenges include 

optimizing battery 

capacity for prolonged 

operation and ensuring 

consistent performance 

in varying light 

conditions. 

4 
SOLAR BASED SMART 

GRASS CUTTER 

The grass cutter utilizes 

solar power and 

incorporates smart 

technology for efficient 

grass cutting. 

Smart cutting features 

enable precision and 

effectiveness. Solar 

power source ensures 

sustainability and cost-

effectiveness. 

Overcoming potential 

reliability issues with 

system components 

and adapting to 

different terrain types. 

5 
AUTOMATIC SOLAR 

GRASS CUTTER 

Solar energy powers the 

grass cutter, which is 

equipped with automation 

features for grass cutting 

tasks. 

Automation streamlines 

grass cutting operations, 

improving efficiency. 

Solar power source 

reduces reliance on 

external power supply. 

Ensuring accurate 

navigation and 

durability of 

mechanical 

components are 

primary challenges. 

14 
ARDUINO BASED 

GRASS CUTTER 

The grass cutter is 

controlled using an 

Arduino system and 

equipped with automation 

features. 

Customizable operation 

allows for adaptation to 

specific needs. Cost-

effective solution due to 

solar power utilization. 

Challenges include 

programming 

complexity and 

compatibility of 

components. 

15 

DEVELOPMENT OF 

THE TRIMMER-TYPE 

MOWING SYSTEM 

AGAINST A SLOPE 

The grass cutter is 

designed as a trimmer-

type system capable of 

operating on slopes. 

Slope adaptation 

feature enables efficient 

grass cutting on 

challenging terrain. 

Stable operation 

facilitated by 

specialized design. 

Challenges include 

ensuring stability on 

slopes and durability of 

trimmer components. 
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Sr 

No. 
Paper Title Implemented Methodology Key Outcomes Challenges 

1 

BLUETOOTH 

CONTROLLED SOLAR 

GRASS CUTTER 

USING IOT 

APPLICATION 

The grass cutter is 

controlled using Bluetooth 

technology and integrated 

with an IOT application. 

Solar panels provide the 

power source. 

Efficient grass cutting 

facilitated by remote 

control through IOT 

application. Remote 

monitoring capability 

for operational insights. 

Ensuring stable 

connectivity and 

managing power 

consumption for 

prolonged operation. 

2 

DESIGN OF REMOTE 

MONITORED SOLAR 

POWERED 

GRASSCUTTER 

ROBOT WITH 

OBSTACLE 

AVOIDANCE USING 

IOT 

The grass cutter is powered 

by solar energy and 

equipped with IOT sensors 

for remote monitoring. It 

features obstacle avoidance 

technology. 

Remote monitoring 

enables real-time 

tracking and 

maintenance. Obstacle 

avoidance feature 

ensures safe operation. 

Challenges involve 

maintaining sensor 

accuracy and 

optimizing obstacle 

detection algorithms. 

3 

SOLAR POWERED 

GRASS CUTTING 

ROBOT 

Solar panels power the 

robotic grass cutter, 

allowing for eco-friendly 

and autonomous operation. 

Eco-friendly operation 

reduces environmental 

impact. Autonomous 

functionality enhances 

efficiency in grass 

cutting tasks. 

Challenges include 

optimizing battery 

capacity for prolonged 

operation and ensuring 

consistent performance 

in varying light 

conditions. 

4 
SOLAR BASED SMART 

GRASS CUTTER 

The grass cutter utilizes 

solar power and 

incorporates smart 

technology for efficient 

grass cutting. 

Smart cutting features 

enable precision and 

effectiveness. Solar 

power source ensures 

sustainability and cost-

effectiveness. 

Overcoming potential 

reliability issues with 

system components 

and adapting to 

different terrain types. 

5 
AUTOMATIC SOLAR 

GRASS CUTTER 

Solar energy powers the 

grass cutter, which is 

equipped with automation 

features for grass cutting 

tasks. 

Automation streamlines 

grass cutting operations, 

improving efficiency. 

Solar power source 

reduces reliance on 

external power supply. 

Ensuring accurate 

navigation and 

durability of 

mechanical 

components are 

primary challenges. 

16 

PID CONTROLLER 

BASED AUTOMATIC 

SOLAR POWER-

DRIVEN GRASS 

CUTTING MACHINE 

The grass cutter utilizes a 

PID controller for 

automatic operation, 

powered by solar energy. 

Energy-efficient 

operation achieved 

through precise control. 

Solar power source 

ensures sustainability 

and cost-effectiveness. 

Challenges include 

optimizing PID tuning 

for efficient operation 

and minimizing 

response time. 

17 

AUTOMATIC SOLAR 

POWERED GRASS 

CUTTER 

INCORPORATED WITH 

ALPHABET PRINTING 

AND PESTICIDE 

SPRAYER 

The grass cutter integrates 

solar power with 

automation features, 

incorporating alphabet 

printing and pesticide 

spraying capabilities. 

Multi-functional 

operation enhances 

versatility in 

agricultural tasks. Solar 

power source ensures 

sustainability and cost-

effectiveness. 

Challenges include 

achieving accuracy in 

printing and optimizing 

pesticide sprayer 

efficiency. 
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Sr 

No. 
Paper Title Implemented Methodology Key Outcomes Challenges 

1 

BLUETOOTH 

CONTROLLED SOLAR 

GRASS CUTTER 

USING IOT 

APPLICATION 

The grass cutter is 

controlled using Bluetooth 

technology and integrated 

with an IOT application. 

Solar panels provide the 

power source. 

Efficient grass cutting 

facilitated by remote 

control through IOT 

application. Remote 

monitoring capability 

for operational insights. 

Ensuring stable 

connectivity and 

managing power 

consumption for 

prolonged operation. 

2 

DESIGN OF REMOTE 

MONITORED SOLAR 

POWERED 

GRASSCUTTER 

ROBOT WITH 

OBSTACLE 

AVOIDANCE USING 

IOT 

The grass cutter is powered 

by solar energy and 

equipped with IOT sensors 

for remote monitoring. It 

features obstacle avoidance 

technology. 

Remote monitoring 

enables real-time 

tracking and 

maintenance. Obstacle 

avoidance feature 

ensures safe operation. 

Challenges involve 

maintaining sensor 

accuracy and 

optimizing obstacle 

detection algorithms. 

3 

SOLAR POWERED 

GRASS CUTTING 

ROBOT 

Solar panels power the 

robotic grass cutter, 

allowing for eco-friendly 

and autonomous operation. 

Eco-friendly operation 

reduces environmental 

impact. Autonomous 

functionality enhances 

efficiency in grass 

cutting tasks. 

Challenges include 

optimizing battery 

capacity for prolonged 

operation and ensuring 

consistent performance 

in varying light 

conditions. 

4 
SOLAR BASED SMART 

GRASS CUTTER 

The grass cutter utilizes 

solar power and 

incorporates smart 

technology for efficient 

grass cutting. 

Smart cutting features 

enable precision and 

effectiveness. Solar 

power source ensures 

sustainability and cost-

effectiveness. 

Overcoming potential 

reliability issues with 

system components 

and adapting to 

different terrain types. 

5 
AUTOMATIC SOLAR 

GRASS CUTTER 

Solar energy powers the 

grass cutter, which is 

equipped with automation 

features for grass cutting 

tasks. 

Automation streamlines 

grass cutting operations, 

improving efficiency. 

Solar power source 

reduces reliance on 

external power supply. 

Ensuring accurate 

navigation and 

durability of 

mechanical 

components are 

primary challenges. 

18 

A NOVEL APPROACH 

TO INCREASE THE 

LOCOMOTION 

PERFORMANCE OF 

MOBILE ROBOTS IN 

FIELDS WITH TALL 

GRASSES 

The mobile robot employs 

a novel approach to 

enhance locomotion 

performance in fields with 

tall grasses. 

Improved mobility 

achieved through 

innovative design and 

optimization. Enhanced 

performance in 

challenging terrain 

conditions. 

Challenges include 

ensuring robustness in 

rough terrain and 

managing energy 

consumption 

effectively. 

19 

SOLAR POWERED 

AUTONOMOUS 

MULTIPURPOSE 

AGRICULTURAL 

ROBOT USING 

BLUETOOTH/ANDROID 

APP 

The agricultural robot is 

powered by solar energy 

and equipped for 

autonomous operation, 

controlled via Bluetooth or 

android application. 

Multipurpose 

functionality reduces 

labor dependency and 

improves efficiency in 

agricultural tasks. 

Remote control 

capability enhances 

flexibility in operation. 

Challenges include 

managing system 

complexity and 

ensuring compatibility 

of the application with 

different devices. 

https://ijireeice.com
https://ijireeice.com/


ISSN (O) 2321-2004, ISSN (P) 2321-5526 
 

IJIREEICE 

International Journal of Innovative Research in Electrical, Electronics, Instrumentation and Control Engineering 

Impact Factor 8.021Peer-reviewed & Refereed journalVol. 12, Issue 4, April 2024 

DOI:  10.17148/IJIREEICE.2024.12438 
 

© IJIREEICE            This work is licensed under a Creative Commons Attribution 4.0 International License                251 

Sr 

No. 
Paper Title Implemented Methodology Key Outcomes Challenges 

1 

BLUETOOTH 

CONTROLLED SOLAR 

GRASS CUTTER 

USING IOT 

APPLICATION 

The grass cutter is 

controlled using Bluetooth 

technology and integrated 

with an IOT application. 

Solar panels provide the 

power source. 

Efficient grass cutting 

facilitated by remote 

control through IOT 

application. Remote 

monitoring capability 

for operational insights. 

Ensuring stable 

connectivity and 

managing power 

consumption for 

prolonged operation. 

2 

DESIGN OF REMOTE 

MONITORED SOLAR 

POWERED 

GRASSCUTTER 

ROBOT WITH 

OBSTACLE 

AVOIDANCE USING 

IOT 

The grass cutter is powered 

by solar energy and 

equipped with IOT sensors 

for remote monitoring. It 

features obstacle avoidance 

technology. 

Remote monitoring 

enables real-time 

tracking and 

maintenance. Obstacle 

avoidance feature 

ensures safe operation. 

Challenges involve 

maintaining sensor 

accuracy and 

optimizing obstacle 

detection algorithms. 

3 

SOLAR POWERED 

GRASS CUTTING 

ROBOT 

Solar panels power the 

robotic grass cutter, 

allowing for eco-friendly 

and autonomous operation. 

Eco-friendly operation 

reduces environmental 

impact. Autonomous 

functionality enhances 

efficiency in grass 

cutting tasks. 

Challenges include 

optimizing battery 

capacity for prolonged 

operation and ensuring 

consistent performance 

in varying light 

conditions. 

4 
SOLAR BASED SMART 

GRASS CUTTER 

The grass cutter utilizes 

solar power and 

incorporates smart 

technology for efficient 

grass cutting. 

Smart cutting features 

enable precision and 

effectiveness. Solar 

power source ensures 

sustainability and cost-

effectiveness. 

Overcoming potential 

reliability issues with 

system components 

and adapting to 

different terrain types. 

5 
AUTOMATIC SOLAR 

GRASS CUTTER 

Solar energy powers the 

grass cutter, which is 

equipped with automation 

features for grass cutting 

tasks. 

Automation streamlines 

grass cutting operations, 

improving efficiency. 

Solar power source 

reduces reliance on 

external power supply. 

Ensuring accurate 

navigation and 

durability of 

mechanical 

components are 

primary challenges. 

20 

DEVELOPMENT AND 

EVALUATION OF A 

REMOTE-

CONTROLLED 

ELECTRIC LAWN 

MOWER 

The electric lawn mower 

is operated remotely and 

powered by an electric 

power source. 

Remote operation 

facilitates convenience 

and efficiency in grass 

cutting tasks. Electric 

power source provides 

eco-friendly operation. 

Challenges include 

ensuring sufficient 

range for remote 

control and optimizing 

battery life for 

prolonged operation. 

 

Table 1: Comparison Chart on Various Implemented Methodologies and Developed Products in Lawn Care 

Technology 

 

III. CHALLENGES 

 

Navigating through the wealth of research presented in the referenced papers sheds light on various challenges inherent 

in the implementation of solar-powered electric lawn grass cutters. A common thread across these studies is the 

recognition of both technical and practical hurdles that need to be overcome for these systems to reach their full 

potential. 
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One significant challenge lies in power management, where the efficiency of solar energy utilization fluctuates 

depending on environmental conditions [6]. Balancing energy production and consumption becomes crucial, especially 

during periods of low sunlight or shading. Additionally, ensuring the reliability and durability of system components 

presents a hurdle, as exposure to outdoor elements can lead to mechanical stresses and operational issues [3].  

 

Optimizing energy storage and distribution systems to mitigate these challenges is essential for maintaining continuous 

and efficient operation. Navigation and obstacle detection emerge as critical challenges, particularly for autonomous 

grass cutters. Achieving precise navigation algorithms and integrating sensors for obstacle detection in diverse terrains 

demand innovative solutions to ensure safe and efficient operation [7]. Incorporating advanced machine learning 

techniques and sensor fusion technologies can enhance the accuracy and reliability of navigation systems, enabling 

grass cutters to navigate complex environments with ease. 

 

Connectivity and communication also pose challenges, as seamless communication between the grass cutter and control 

interfaces is essential for remote monitoring and control, especially in remote or obstructed areas [11]. Ensuring robust 

wireless communication protocols and implementing redundancy measures can minimize communication failures and 

enhance the reliability of remote-control systems. Cost and affordability remain significant barriers to widespread 

adoption, as initial investment costs may outweigh long-term savings [1]. Striking a balance between high-quality 

components and cost-effective manufacturing processes is necessary to make these systems economically viable. 

Exploring innovative financing models and incentivizing adoption through government subsidies can help reduce 

upfront costs and accelerate market penetration. Regulatory compliance and safety standards present additional 

challenges, requiring rigorous testing and certification to ensure user safety and environmental protection [8]. Adhering 

to industry standards and implementing robust safety features is essential for gaining regulatory approval and building 

trust among consumers.  

 

User acceptance and education are pivotal for successful adoption, highlighting the importance of raising awareness 

about the benefits of solar-powered equipment and providing user-friendly interfaces [9]. Engaging with stakeholders 

through outreach programs and educational campaigns can help dispel misconceptions and promote the adoption of 

solar-powered grass cutters. Moreover, adapting electric lawn grass cutters to specific environments and operational 

requirements demands flexibility and customization to accommodate diverse user preferences and landscaping needs 

[13]. Offering modular design options and customizable features can empower users to tailor their grass cutters to suit 

their unique requirements, enhancing overall satisfaction and usability. 

 

In summary, while solar-powered electric lawn grass cutters hold immense promise for sustainable and efficient lawn 

care maintenance, overcoming these challenges requires collaborative efforts, innovative solutions, and a nuanced 

understanding of user needs and environmental factors. Addressing these limitations is essential to harnessing the full 

potential of solar-powered technology in transforming the landscape of lawn care maintenance 

 

IV. CONCLUSION & FUTURE SCOPE 

 

In conclusion, the review of existing literature on solar-powered electric lawn grass cutters underscores the tremendous 

potential of this technology in revolutionizing lawn care maintenance. The studies reviewed have highlighted various 

methodologies, outcomes, and challenges associated with the implementation of solar-powered grass cutters, shedding 

light on both technical advancements and practical considerations. The research showcased in this review demonstrates 

the feasibility and effectiveness of solar-powered electric lawn grass cutters in achieving sustainable and efficient lawn 

care solutions. From Bluetooth-controlled systems to autonomous robots, the diversity of approaches reflects the 

versatility of solar-powered technology in addressing the evolving needs of lawn maintenance. 

 

Looking ahead, there are several avenues for future research and development in this field. One promising area is the 

integration of advanced artificial intelligence algorithms for autonomous navigation and obstacle avoidance, enabling 

grass cutters to operate seamlessly in complex environments. Additionally, exploring novel materials and 

manufacturing techniques can enhance the durability and efficiency of solar panels and system components, further 

optimizing energy utilization and extending operational lifetimes. 

 

Furthermore, there is a need for interdisciplinary collaboration to address the multifaceted challenges associated with 

solar-powered electric lawn grass cutters. Collaboration between engineers, environmental scientists, and landscape 

architects can lead to the development of holistic solutions that not only optimize performance but also minimize 

environmental impact and enhance user experience. Moreover, research efforts should focus on improving user 

interfaces and accessibility features to ensure intuitive operation and widespread adoption among diverse user groups. 
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Incorporating user feedback and conducting usability studies can provide valuable insights for refining system designs 

and enhancing user satisfaction. In conclusion, the review paper highlights the significant strides made in the 

development and implementation of solar-powered electric lawn grass cutters while also outlining key challenges and 

opportunities for future research. By addressing these challenges and leveraging emerging technologies, the field holds 

immense promise for transforming the landscape of lawn care maintenance towards sustainability and efficiency 
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