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Abstract : The Solar-powered Grasscutter, based on an Arduino UNO and controlled via an Embedded
system, is designed to efficiently cut healthy grass in public places like parks and hotels. Its control mechanism
and movements, including Forward, Backward, Right, Left, On, Off, and Stop functions, are remotely
managed through the Blink application via a Bluetooth module. The Grasscutter's hardware components
include a Solar panel, DC motor, motor driver, rechargeable batteries, and Bluetooth module. Additionally,
the model is programmed using the Arduino IDE to effectively control its operation. To avoid collisions with
obstacles, an ultrasonic sensor is integrated into the head of the Grasscutter prototype.

Index Terms - Robot, Arduino ,Bluetooth app.

I. INTRODUCTION

In the past, and even in many places today, cutting grass was typically done manually using a cutlass.
However, this method is time-consuming and often results in uneven cutting. With the advancement of
technology, grass cutting is now achieved through the use of single or multiple blades, which can cut the
grass surface to a uniform height. The height of the grass cutting is usually adjusted by the operator using
a lever or nut on the machine's wheels. This approach allows for efficient trimming of grass while
minimizing the amount of human power required. There are several types of grass cutters available to suit
various needs, and the choice of power source also plays a critical role in designing the best tool for the
user. Modern grass-cutting technologies incorporate energy sources such as petrol, electricity,
propane, and more.

Solar power grass cutting robots are innovative machines designed to automate lawn
care by using solar energy as a power source. These robots are equipped with sensors and intelligent
software that allows them to navigate through different terrains, avoid obstacles, and cut grass effectively.
The concept of a solar power grass cutting robot emerged as a result of the need to reduce manual labour in
lawn maintenance, improve efficiency, and reduce the environmental impact of lawn care activities. These
robots have become increasingly popular in recent years, especially in areas where there is a high demand
for lawn care service. The primary advantage of a solar power grass cutting robot is its use of solar energy,
which is a clean, renewable, and abundant source of power. By harnessing the power of the sun, these robots
can operate for extended periods without needing to be recharged, and they emit zero carbon emissions,
making them an environmentally friendly alternative to traditional gas-powered lawn mowers.

Another significant advantage of solar power grass cutting robots is their autonomous
operation. These robots are equipped with advanced sensors and mapping software that enable them to
navigate through different terrains and avoid obstacles, such as trees, rocks, and other objects in their path.
This makes them ideal for use in large lawns, golf courses, parks, and other outdoor spaces that require
frequent maintenance. In addition to their autonomous operation, solar power grass cutting robots are also
equipped with cutting-edge technology that allows them to cut grass efficiently and effectively. These
robots use advanced algorithms to optimize their cutting patterns and ensure that they cut the grass to the
desired height and level of precision. Another benefit of solar power grass cutting robots is their low
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maintenance requirements. Since they use solar energy as their primary power source, they do not require
frequent oil changes, spark plug replacements, or other maintenance tasks typically associated with
traditional gas-powered lawn mowers. This translates into lower maintenance costs and a longer lifespan
for the machine. overall, solar power grass cutting robots represent a significant advancement in lawn care
technology. They offer a sustainable, efficient, and cost-effective solution to the challenges associated with
manual lawn maintenance. As technology continues to evolve, it is likely that we will see further
advancements in this field, leading to even more sophisticated and intelligent lawn care machines that can
transform the way we manage our outdoor space

1. RELATED WORK

1. Voice Controlled 10T Based Grass Cutter Powered by Solar Energy.

Voice-controlled loT-based grass cutters powered by solar energy are gaining popularity in the
international market. Conventional grass cutting machines typically rely on internal combustion engines,
which contribute to increased pollution levels. This work aims to reduce the use of non-renewable resources
and develop an eco-friendly automated grass cutter powered by solar energy. By reducing the amount of
human effort required to cut grass, this technology promises to make grass cutting more efficient
and sustainable.

2. DESIGN AND IMPLEMENTATION OF SOLAR GRASS CUTTER.

The design and implementation of a solar grass cutter aims to address the inefficiencies of manually-
operated grass cutting devices that contribute to pollution and energy loss. By utilizing solar power, the
automatic solar grass cutter can effectively reduce the effort required to cut grass in lawns. The technology
also incorporates various sensors to detect and avoid obstacles during operation, resulting in a pollution-free
and electricity-saving approach. The use of solar energy as a renewable source of energy is a significant
advantage that reduces human efforts in grass cutting activities.

3. Solar Powered Automated Lawn Mower.

The solar-powered automated lawn mower project aims to develop a grass cutting machine system
that runs on solar energy. The rising cost of fuel and the negative impact of fuel emissions on the environment
have made it necessary to explore alternative energy sources. By utilizing the abundant solar energy from the
Sun as a source of power, the project aims to reduce the negative impact of fuel emissions on the environment
while providing an efficient way to cut grass.

4. Lawn Mower—An Automated Machine.

The lawn mower, also known as a lawn cutter, is a mechanical device designed to cut grass in
lawns. With advancements in robotics, automated lawn mowers have been developed to perform the same
task automatically using different sensors and electrical components. These machines offer an efficient and
convenient way to maintain the appearance of lawns without requiring manual effort.

5. Optimal Path Planning of Lawn Mower Based on Trajectory Tracking Control in Civil Aviation
Airport.

This paper describes the design of a large intelligent mowing robot that utilizes mobile robot
technology and real-time kinematic global positioning systems. To achieve its intended application, path
planning and trajectory tracking control are essential. Firstly, the paper outlines the functions of each
subsystem and establishes the robot's kinematic model using Ackerman model. Secondly, the paper proposes
a round-trip straight path planning and trajectory tracking control algorithm based on GPS information in the
polygon working area. This approach enables the robot to efficiently navigate and mow the designated area.
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I1l. RESEARCH METHODOLOGY

A battery, an ARDUINO microcontroller, a motor driver, dc motors solar power grass cutting robots
IS an ongoing process, with numerous companies and research institutions working to improve the technology
and capabilities of these machines.one area of research is focused on improving the efficiency of the cutting
mechanism. Researchers are exploring various cutting technologies, such as multi-blade cutting systems, to
improve the precision and effectiveness of grass cutting. Additionally, they are experimenting with different
cutting heights and patterns to optimize the performance of the machine.

Another area of research is focused on improving the autonomous navigation and obstacle
avoidance capabilities of the machine. Researchers are developing advanced sensors and mapping software
that allow the robot to navigate through complex terrains and avoid obstacles in real-time. This will allow the
machine to operate more efficiently and effectively, reducing the need for manual intervention. Energy storage
is another area of research, with companies exploring various battery technologies to improve the power
storage and management capabilities of the machine. This will allow the robot to operate for longer periods
without requiring recharging, and will help to ensure that the machine is always operating at optimal
performance levels. another area of focus is on improving the overall durability and reliability of the machine.
Researchers are exploring new materials and manufacturing techniques to create machines that are more
robust and resistant to wear and tear. This will help to extend the lifespan of the machine, reducing the need
for frequent maintenance and replacement. research and development on solar power grass cutting robots is
an ongoing process, with numerous companies and research institutions working to improve the technology
and capabilities of these machines. This includes improving the cutting mechanism, autonomous navigation
and obstacle avoidance, energy storage, durability and reliability, and incorporating artificial intelligence and
machine learning. As this technology continues to evolve and improve, we can expect to see even more
sophisticated and intelligent lawn care machines that offer a sustainable and efficient solution to the challenges
of lawn maintenance.

Finally, there is research being conducted on the use of artificial intelligence and
machine learning to improve the overall performance and efficiency of the machine. This includes developing
algorithms that optimize the cutting patterns and navigation routes of the machine, as well as.improving the
accuracy of obstacle detection and avoidance.

3.1 Data Collection and Preprocessing
These are crucial steps in the development of solar power grass cutting robots. These steps involve
gathering and preparing data from various sources to ensure that the machine can operate efficiently and
effectively.
Data Collection:

e One of the primary sources of data for these robots is environmental data, such as temperature,
humidity, and sunlight intensity. This data can be collected using sensors installed on the machine or
through weather data APIs.

e Another important source of data is terrain data. This includes information on the slope, terrain
roughness, and obstacles in the area where the robot will operate. This data can be collected through
surveys or using mapping technologies such as LIDAR or GPS.

e Additionally, the machine will require information on the specific grass cutting requirements, such as
the desired height, cutting pattern, and frequency of mowing. This information can be gathered
through surveys or consultation with lawn care experts.

Data Preprocessing:

e Once the data has been collected, it must be preprocessed to ensure that it is accurate and usable by
the machine. This involves several steps, including cleaning, normalization, and feature engineering.

¢ Cleaning involves removing any outliers, missing data, or irrelevant information from the dataset.
This ensures that the data is accurate and reliable.

e Normalization involves scaling the data to a common range or format, which makes it easier to
compare and analyze.

e Feature engineering involves selecting the most relevant features or variables from the dataset and
creating new features that may be useful for the machine. For example, the machine may require
information on the distance to obstacles or the slope of the terrain, which can be calculated using the
raw data collected.
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Overall, data collection and preprocessing are critical steps in the

development of solar power grass cutting robots. By collecting and preparing accurate and reliable data, these

machines can operate more efficiently and effectively, and provide a sustainable and efficient solution to the

challenges of lawn maintenance.

3.2 Data and Sources of Data

Robots can be collected from various sources, including environmental sensors, terrain surveys, and
expert consultation. Environmental data such as temperature, humidity, and sunlight intensity can be collected
through sensors or weather data APIs. Terrain data can be collected through surveys or mapping technologies
such as LIDAR or GPS. The machine will also require information on the specific grass cutting requirements,
such as the desired height, cutting pattern, and frequency of mowing, which can be gathered through surveys
or consultation with lawn care experts.

3.3 Theoretical framework

It is based on several principles from robotics, electrical engineering, and environmental science.

One of the fundamental principles is the use of renewable energy sources, specifically
solar power. By harnessing the power of the sun, these machines can operate without relying on fossil fuels,
which reduces emissions and makes them a more sustainable solution for lawn care. Another principle is the
use of autonomous navigation and obstacle avoidance. This involves using sensors and mapping technologies
to enable the robot to navigate through complex terrains and avoid obstacles in real-time. By using
autonomous navigation, the machine can operate more efficiently and effectively, reducing the need for
manual intervention. The cutting mechanism of the robot is also a critical component of the theoretical
framework. The cutting mechanism must be precise and effective, and the machine must be able to adjust to
different grass heights and patterns. Researchers are exploring various cutting technologies, such as multi-
blade cutting systems, to improve the precision and effectiveness of grass cutting. furthermore, the machine
must be durable and reliable to withstand various environmental factors such as rain, wind, and temperature
changes. This requires the use of robust materials and manufacturing techniques to ensure that the machine
can operate for extended periods without requiring frequent maintenance or replacement.finally, the
theoretical framework for solar power grass cutting robots involves incorporating artificial intelligence and
machine learning. These technologies can optimize the cutting patterns and navigation routes of the machine,
as well as improve the accuracy of obstacle detection and avoidance. By using artificial intelligence and
machine learning, the machine can continually improve its performance and efficiency, providing a more
sustainable and efficient solution to the challenges of lawn maintenance.

Overall, the theoretical framework for solar power grass cutting robots
involves combining various principles from robotics, electrical engineering, and environmental science to
create a sustainable, efficient, and effective solution for lawn care.

3.4 Statistical tools and econometric models

It can be used to analyze the relationship between various input factors such as weather conditions,
grass height, and cutting patterns, and the output factor of grass cutting efficiency. This can help identify
which factors have the most significant impact on the performance of the machine and can be used to optimize
its operation.

Another statistical tool is time series analysis, which can be used to identify trends
and patterns in the data over time. This can be useful in predicting future trends in grass growth and weather
patterns, which can be used to optimize the scheduling of the machine's operation Econometric models can
also be used to evaluate the cost-effectiveness of solar power grass cutting robots compared to traditional
lawn care methods. This involves analyzing the costs and benefits of using the machine, including initial
investment, maintenance, and operational costs, and comparing it to the costs of traditional lawn care methods
such as manual mowing or gas-powered mowers. This analysis can help determine the potential economic
benefits of using the machine and identify ways to optimize its cost-effectiveness. In addition, simulation
models can be used to evaluate the performance of the machine in various scenarios and optimize its operation.
These models can simulate various environmental conditions, cutting patterns, and obstacle avoidance
scenarios to determine the optimal settings for the machine.

Overall, statistical tools and econometric models can be valuable in
analyzing and optimizing the performance and cost-effectiveness of solar power grass cutting robots. By using
these tools, researchers and developers can identify ways to improve the efficiency and effectiveness of the
machine and create a more sustainable solution to the challenges of lawn maintenance.
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IV. RESULTS AND DISCUSSION

4.1 Testing and Evaluation

solar powered grass cutter robot project that uses Arduino. However, in general, a solar powered grass
cutter robot using Arduino would likely use a combination of solar panels to generate power, an Arduino
board to control the robot's movements and cutting mechanisms, and sensors to detect obstacles and ensure
the robot stays within a designated cutting area. The performance of such a project would depend on a variety
of factors, including the quality of the materials used, the programming of the Arduino board, and the
efficiency of the solar panels. Additionally, the size and complexity of the cutting area, as well as the type of
grass or vegetation being cut, could also impact the robot's performance. Overall, a well-designed and properly
executed solar powered grass cutter robot project using Arduino could potentially provide a sustainable and
efficient alternative to traditional lawn care methods. However, as with any engineering project, there may be
challenges and limitations to consider, such as the cost of materials and the technical expertise required to
build and program the robot.

Figures

Fig 1 Final output of the robot
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- (] Blink | Arduino 1.8.5
Blink §
the setup function runs once when you press reset or power the board
o1d set ,;w() {
initialize digital pin LED_BUILTIN as an output
pinMode(LED_BUILTIN, OUTPUT);
/ the loop function runs over and over again forever
loop() {$
NtalWrite(LED_BUILTIN, HIGH); turn the LED on (HIGH is the voltage level)
v (1000) ; // wait for a second
figitalWriteCLED_BUILTIN, w); // turn the LED off by making the voltage LOW
w(1000) ; wait for a second

Arduino/GCenuing Uno on COM 1

Fig 1 Robot Code Working

V. CONCLUSION & FUTURSCOPE

In this paper, an eco-friendly solution for lawn mowing is proposed. Based on observations, it can be
concluded that the system is more efficient compared to earlier designs as it eliminates the need for manpower
and is pollution-free. The system works very well on flat surface lawns. However, in the case of uneven
surfaces, the obstacle detection stage may fail to detect objects near the system.
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