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ABSTRACT 

The advancement of automation and robotics has significantly influenced various sectors, 

including agriculture and lawn maintenance. The grass cutter robot with obstacle avoidance 

is an innovative solution designed to reduce human effort, improve efficiency, and enhance 

safety during lawn mowing operations. This project focuses on the design and development 

of an autonomous robot capable of cutting grass while intelligently detecting and avoiding 

obstacles in its path. The robot operates using a combination of sensors, microcontrollers, and 

motor drivers to achieve autonomous navigation. Ultrasonic sensors are commonly used for 

obstacle detection, enabling the robot to measure distances and change direction when an 

object is detected. The system is powered by rechargeable batteries and incorporates a 

rotating blade mechanism for cutting grass effectively. The proposed system aims to provide a 

cost-effective, eco-friendly, and efficient alternative to traditional manual grass cutting 

methods. It minimizes human intervention, reduces physical strain, and ensures consistent 

lawn maintenance. The project also explores improvements such as solar power integration 

and IoT-based monitoring for future enhancements. The importance of such systems is 

increasing due to the growing demand for smart and efficient solutions in agriculture a nd 

domestic applications. This robot not only saves time and labor but also contributes to safer 

and more sustainable practices. 

 

 

International Journal Advanced Research 

Publications 

 

www.ijarp.com     ISSN 2456-9992          Page: 01-06 

 

Review 

Article 

 

 

 

 

 

 

 

Volume: 02 

Issue: 04 

Article Received:  21 February 2026,    Article Revised:  12 March 2026,   Published on: 01 April 2026 

*Corresponding Author: Mayur Pralhad Avhad  

Student, Mechanical Department, Sandip Foundation’s Sandip Polytechnic, Mahiravani, Nashik-422313, India. 

DOI: https://doi-doi.org/101555/ijarp.3762   

http://www.ijarp.com/
http://www.ijarp.com/
https://doi-doi.org/101555/ijarp.3762


                                                                      International Journal Advanced Research Publication   

www.ijarp.com                                                                                                                                                                                                                                 
       2 

 

1. LITERATURE REVIEW 

The development of autonomous grass cutting robots has gained significant attention in 

recent years due to advancements in robotics, embedded systems, and artificial intelligence. 

Various researchers have contributed to designing efficient, cost-effective, and user-friendly 

robotic lawn mowers equipped with obstacle detection and avoidance capabilities. 

 

Early designs of robotic lawn mowers were primarily based on manual or semi-automatic 

control systems. These systems required human intervention for navigation and were limited 

in efficiency. However, with the integration of microcontrollers and sensors, modern systems 

have become fully autonomous. 

 

A study by researchers on automated lawn mowers highlighted the use of ultrasonic sensors 

for obstacle detection. These sensors measure the distance between the robot and nearby 

objects using sound waves. When an obstacle is detected within a predefined range, the robot 

changes its direction, thereby avoiding collision. This approach is widely used due to its 

simplicity, low cost, and effectiveness. 

 

Another important contribution involves the use of infrared (IR) sensors. IR sensors are 

commonly used for detecting nearby obstacles and edges. However, their performance is 

affected by environmental conditions such as sunlight and surface reflectivity. Therefore, 

many systems combine IR sensors with ultrasonic sensors to improve reliability. 

Researchers have also explored the use of image processing techniques using cameras. These 

systems utilize computer vision to identify obstacles and differentiate between grass and non-

grass areas. 

Although highly accurate, such systems are expensive and require high computational power, 

making them less suitable for low-cost projects. 

 

Some studies focus on GPS-based navigation systems. These robots follow predefined paths 

using GPS coordinates. While this method is useful for large fields, it is not suitable for small 

lawns due to limited accuracy and higher costs. 

 

Battery-powered systems have also been widely studied. Lithium-ion batteries are commonly 

used due to their high energy density and long life. Solar-powered robotic lawn mowers are 

another innovation aimed at reducing energy consumption and making the system 

environmentally friendly. 

http://www.ijarp.com/
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In addition, many researchers have worked on improving the cutting mechanism. Rotary 

blades powered by DC motors are the most commonly used method due to their simplicity 

and effectiveness. Safety features such as automatic shutdown when the robot is lifted or 

tilted have also been incorporated in advanced designs. 

 

Overall, the literature suggests that an efficient grass cutter robot should include: Autonomous 

navigation 

Reliable obstacle detection Energy-efficient power system 

Safe and effective cutting mechanism 

 

The proposed project builds upon these concepts by integrating ultrasonic sensors with a 

microcontroller- based system to create a cost-effective and efficient grass cutting robot with 

obstacle avoidance 

 

IMPLEMENTATION / RESULTS4. 

2. Methodology / System Design 

The methodology of the grass cutter robot involves designing an autonomous system capable of 

navigating a lawn, detecting obstacles, and cutting grass efficiently without human 

intervention. 

 

2.1 System Overview 

The system consists of the following main components: Microcontroller (Arduino or similar) 

Ultrasonic sensor Motor driver module 

DC motors for movement 

Cutting blade motor Battery power supply Chassis and wheels 

The robot operates based on sensor inputs and programmed instructions. It continuously scans 

the environment using ultrasonic sensors and makes decisions accordingly. 

 

2.2 Working Principle 

The working of the system can be explained in the following steps: 

1. The robot is powered ON using a battery. 

2. The ultrasonic sensor continuously measures the distance to nearby objects. 

3. The microcontroller processes the sensor data. 

4. If no obstacle is detected: 

 

http://www.ijarp.com/
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The robot moves forward. 

The cutting blade rotates to cut grass. 

 

2.3 Block Diagram Explanation 

The system can be represented in the following functional blocks: Input Section: 

Ultrasonic sensor detects obstacles Processing Section: 

Microcontroller processes signals and controls actions Output Section: 

Motor driver controls wheel motors Blade motor performs cutting 

 

2.4 Control Algorithm 

The control algorithm used is simple and effective: 

 

 

2.5 Design Considerations 

Power efficiency: Use rechargeable batteries Safety: Ensure blade is covered properly 

Mobility: Use strong wheels for rough terrain Cost: Use affordable components 

 

3. Implementation / Construction 

The implementation phase involves assembling the hardware components and programming the 

microcontroller. 

 

3.1 Hardware Components 

1. Microcontroller (Arduino UNO): Acts as the brain of the system. 

2. Ultrasonic Sensor (HC-SR04): Used for obstacle detection. 

3. Motor Driver (L298N): Controls the direction and speed of motors. 

4. DC Motors: Used for movement of the robot. 

5. Blade Motor: Rotates the cutting blade. 

http://www.ijarp.com/
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6. Battery: Provides power to the system. 

7. Chassis: Structure that holds all components. 

 

3.2 Circuit Connections 

Ultrasonic sensor connected to digital pins 

Motor driver connected to microcontroller outputs Motors connected to motor driver 

Battery connected to power supply terminals 

 

3.3 Software Implementation 

The Arduino is programmed using embedded C. The program includes: Sensor reading 

Distance calculation Decision-making logic Motor control signals 

Basic Code Logic: 

 

Trigger ultrasonic sensor Measure echo time Calculate distance Compare with 

threshold Control motors accordingly 

 

3.4 Construction Steps 

1. Build chassis using metal or plastic base 

2. Mount motors and wheels 

3. Fix cutting blade securely 

4. Install microcontroller and motor driver 

5. Connect all components using wires 

6. Upload program to microcontroller 

7. Test and calibrate system 

 

3.5 Testing 

Testing is done in multiple stages: 

Sensor testing Motor testing 

Full system testing 

The robot is tested in a lawn environment to ensure: 

Proper movement Accurate obstacle detection Efficient grass cutting 

 

4. CONCLUSION & FUTURE WORK 

4.1 CONCLUSION 

The grass cutter robot with obstacle avoidance is a successful implementation of an autonomous 

robotic system designed to reduce human effort in lawn maintenance. 

http://www.ijarp.com/
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The system effectively integrates sensors, microcontroller, and motors to perform automated 

grass cutting while avoiding obstacles. It provides several advantages such as: 

Reduced manual labor Time efficiency 

Low operational cost Environment-friendly operation 

The use of ultrasonic sensors ensures reliable obstacle detection, while the microcontroller 

provides efficient control of the system. 

This project demonstrates how simple electronic components can be combined to create a useful 

and practical robotic system. 

 

4.2 LIMITATIONS 

Cannot detect very small or transparent objects Battery life is limited Not suitable for uneven 

terrain Limited intelligence (no path planning) 

 

4.3 Future Work 

The system can be further improved with the following enhancements: 

1. Integration of AI: Use machine learning for better navigation and decision-making. 

2. Solar Power: Add solar panels for energy efficiency. 

3. GPS Navigation: Enable path planning for large areas. 

4. Mobile App Control: Control robot using smartphone via Bluetooth/Wi-Fi. 

5. Camera Integration: Use image processing for advanced obstacle detection. 

6. Automatic Charging: Develop a docking station for self-charging. 

7. Improved Blade Design: Increase cutting efficiency and safety. 
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