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Abstract—This paper introduces a Bluetooth-based solar
grass trimmer device with cutting-edge technology to
revolutionize manual lawn care. The technology uses solar
energy and wireless connectivity to make grass-trimming easy.
The system's solar-powered lawn trimmer, PIC microcontroller
for central control, and Bluetooth module for distant connection
provide unparalleled versatility and use. A specialized mobile
app lets customers alter trimming settings and get real-time
feedback, improving customization and decision-making. The
study optimizes power usage and implements rigorous safety
measures to extend the operating lifetime and user safety.
Experimental findings suggest that the system is more efficient,
eco-friendly, and reduces physical strain than manual
techniques. These discoveries improve automated lawn
management systems and establish the framework for future
improvements.
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I. INTRODUCTION

Traditional grass-trimming techniques require human
work, making lawn care time-consuming. Conventional lawn
care equipment uses fossil fuels, which makes duties harder
for homeowners and harms the environment. This research
study proposes a Bluetooth-based solar grass trimmer system
to improve lawn care by combining novel technologies for
efficiency and user comfort. This breakthrough system
integrates  solar energy, wireless connectivity, and
microcontroller-based control methods. The lawn trimmer
runs sustainably using solar energy and decreasing carbon
impact. Lawn maintenance using solar power is
environmentally beneficial and reduces dependency on
conventional energy.

A well-constructed PIC microcontroller is programmed to
operate the lawn trimmer. Precision motor control for
effective trimming, smart power management to optimize
energy use, and Bluetooth connection for remote control and
customization are orchestrated by this microprocessor.
Intelligent component coordination by the microcontroller
improves system performance, responsiveness, and usability.

Adding a Bluetooth module to the grass trimmer brings
unprecedented convenience and personalization to lawn
maintenance. Smartphone and Bluetooth-enabled devices
may easily manage and monitor the trimmer using a
specialized mobile app. The easy interface lets customers

adjust trimming settings like speed and cutting height to their
liking while getting real-time lawn care updates. Smooth user-
grass trimmer interaction improves usability and productivity,
enabling accurate and individualized lawn trimming. The
study optimizes power usage to extend the lawn trimmer’s
lifetime and reduce energy waste. With smart algorithms and
efficient hardware, the system maximizes energy economy
without sacrificing performance or functionality. The highest
safety standards, including obstacle detection and emergency
stop capabilities, provide consumers confidence and peace of
mind throughout the operation.

Rigorous trials are conducted on grasses and ground
conditions to assess the system's performance and flexibility.
These empirical studies evaluate the Bluetooth-based solar
grass trimmer system's performance, dependability, and
flexibility, revealing its practicality and potential for wider
implementation in contemporary lawn care.

Il. LITERATURE REVIEWS

This project aims to build an Android-controlled grass-
cutting robot. Bluetooth connects the Raspberry Pi to the
phone, saving ultrasonic sensor values to ThinkSpeak.
Gasoline-powered grass-cutting equipment was pricey. The
solar panel can charge the battery without a charger. Solar
power is not only easier to use and more cost-effective than
other energy sources, but it is also quite simple to operate.
Harness the sun's rays and turn them into free energy by
installing solar panels. The battery is charged to power the
lawn cutter using the solar panel. The complete motion of the
machine may be managed using the Android app. The system
is controlled using a Raspberry Pi. Using a Bluetooth module
and DC motors establishes an interface with the Raspberry Pi.
By use of the Bluetooth module, the Android app transmits
data to the Raspberry Pi, which in turn controls the DC motor
of the solar lawn mower. Also, hook up an ultrasonic obstacle
detector to the input; the Raspberry Pi will then send a
command to stop the machine and save the data to the cloud
when it finds an impediment.. [1]

Green areas, parks, and hotels can easily keep their lawns
looking lush with the help of the solar-powered Grass Cutter,
which runs on the Arduino UNO platform. Thanks to its loT
construction, the Grass Cutter can be controlled from a
distance using the Blynk app and a Bluetooth module. A solar
panel, a DC motor, a motor driver, rechargeable batteries, a
Bluetooth module, and an Arduino UNO are the hardware
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components that make up the proposed gadget. To control the
grasscutter, code the model using Arduino IDE. The
grasscutter prototype has a stop function, on/off mechanisms,
right/left, forward, and backward movements. An ultrasonic
sensor on the model's head helps the system negotiate
obstacles... [2]

The solar-powered lawn mower might be advantageous
for parks and hotels. An embedded system based on Arduino
UNO is utilized for control. The Blink app and Bluetooth
module provide control over on/off, forward/backward,
right/left, stop, and remote navigation functions. The
grasscutter has solar panels, a DC motor, a motor driver,
rechargeable batteries, and Bluetooth technology. The
Arduino IDE is utilized to program the model for maximum
efficiency. The Grasscutter prototype has an ultrasonic sensor
on its head to avoid object collisions. [3]

The primary goal in developing the solar grass cutter was
to provide an effective and environmentally friendly method
of cleaning the campus. To keep the campus clean, one of the
primary operations is to mow the grass. It requires a lot of
energy, fuel, and time to complete. The campus uses a
standard lawn cutter, which is rather expensive. Hence, since.
The initial investment and ongoing operational expenses are
significant. Air pollution is a problem on campus since the
cutter uses diesel fuel. For everyone living on campus, noise
pollution is a major problem. The article proposed an
automatic lawn cutter, which might answer all the issues
already listed. Once charged, the cutter may be used at any
time of day or night. One negative aspect is that customers
would have to wait longer for complete charging during the
rainy season since there are fewer sunlight hours. The machine
is also much more affordable than the cutters that are already
used. Solar energy, the fuel, does not cost anything; this case’s
operational cost is almost nothing. The solar panel has an
expected lifespan of over twenty years. Because of this, the
machine will last for a very long time without ever breaking.
This design is all about a campus free of pollutants. To sum
up, the proposed model has the potential to serve as an
affordable substitute for both on-campus and off-campus
customers. [4]

Newer lawnmower models are quickly gaining popularity.
Pollution in everyday lives and humans cause it. Using
internal combustion engines in earlier models of lawn cutters
increased pollution levels due to their negative effects on the
environment. The cutter that is powered by an IC engine is
more expensive. It takes more time and effort to maintain a
traditional machine. A new kind of solar-powered lawn cutter
that is more cost-effective than its predecessor to circumvent
these problems. This project's overarching goal is to design
and fabricate a solar-powered lawn mower that can cut down
on power consumption and labor requirements. In this project,
a lawn cutter is programmed and operated using an 8051
microprocessor. The lawn cutter also has an ultrasonic sensor
that can identify obstacles. A professional operator is
unnecessary to run the grass cutter since it functions
autonomously. [5]

Machines propelled by modern technologies are leading
the engineering of new tools. The Internet of Things (loT)-
enabled solar-powered lawn cutter uses the sun's rays as its
main power source. Thanks to its integration of IloT
technology, it can cut grass more efficiently with little to no
human input. Using technology-driven lawn cutters greatly
benefits hotels, stadiums, parks, and other public venues. An

innovative solar-powered lawn cutter concept driven by the
Internet of Things is detailed here. A NodeMCU, WIFI
module, motor drivers, battery, solar panel with charge
controller, and ultrasonic obstacle detector are the main parts
that make this high-tech lawn cutter work. The ultimately built
components function flawlessly to automate grass-cutting
activities in outdoor settings. This ensures that the activity is
processed effectively and without obstacles. [6]

There has been a recent uptick in the worldwide demand
for lawnmowers. Traditional lawn cutters employed internal
combustion engines, which added to air pollution. This
initiative aims to produce a solar-powered, environmentally
friendly automatic lawn cutter to cut grass more efficiently
while decreasing our reliance on non-renewable resources
(such as fossil fuels) and pollution. The gadget relies on
rechargeable batteries to power its operation. DC batteries are
employed for standby and powering operations. Using a solar
panel, these batteries are charged. A Node MCU
microcontroller controls the gadget. The Blynk app, an
Android app built on the Internet of Things (10T), allows users
to access and operate the gadget regardless of their distance
from the robot. [7]

This study demonstrates the utilization of a smartphone for
operating a lawnmower. They can control this lawnmower
with an Android smartphone within a 10-meter distance.
Android software on a smartphone can manage the horizontal
and vertical movements of lawnmowers. The system is
powered by a 12V, 7.5AH lead acid battery. The battery may
be charged using solar power. The system is connected to a
12V, 10W solar panel for battery charging. This approach is
durable, robust, and cost-effective. Grass cutting is a labor-
intensive operation that involves minimal human interaction
when utilizing this technology. Mowing manually with a
mower can lead to uneven grass lengths. This method
guarantees consistency in grass cutting and can be applied in
any playground. [8]

Fabrication of a solar-powered lawn cutter was our last
job, and\ pleased with the outcome. Whoever takes over the
project for future changes will have an easier time of it. This
project suits the average man with its many benefits—
including reduced wear and tear and eliminating fuel residue
and pollution. It has fewer moving parts and may be powered
by sunlight. When Bluetooth control is put into place, manual
labor is eliminated. The lawnmower may be upgraded by
adding sensors that detect and avoid obstructions. Using an
app on mobile phones, the gadget may be controlled with a
simple touch, making it easy for both professional and
unskilled users. In addition to performing the essential
function, this model is designed to provide an eco-friendly
alternative to the current machines on the market. To sum up,
when mass-produced, it replaces an existing process at a lower
cost. Additionally, it offers the user a great deal of control and
freedom. [9]

Robotic lawn cutters powered by Android applications are
detailed in the research. With a smartphone as a controller, the
system'’s built-in cutter can glide smoothly across the lawn
thanks to the four omni wheels. This device comprises a
battery, an Arduino board, two motor drivers, five DC motors,
and a Bluetooth module. With a blade and a DC motor
arranged vertically, the robot can cut through difficult grass in
a certain direction. The remaining four DC motors enable
three planes of motion: x-axis motion, y-axis motion, and z-
axis rotation through their connections to the four wheels of
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the robotic lawn cutter vehicle. Using the Arduino board may
alter the rotational orientation of the motors. Every motor
derives its power from the battery. The Arduino board
controller communicates with the Android phone using the
Bluetooth module, which serves as both a receiver and a
transmitter. The motor drivers alter the speed when the mobile
remote controllers provide data to the Arduino. So, the grass
cutter may be maneuvered in all plane directions (forward,
backward, diagonal, and turn) using the remote control. This
robotic lawn cutter is easy to assemble and uses a
transportable power source, making it a practical and user-
friendly tool. Lawns at gardens, schools, and universities,
among other places, use it to keep them healthy and green. The
goal of the design is to make lawn cutting affordable by
making it easy and effective. [10]

The ever-increasing cost of gasoline and the negative
effects of gas emissions from burned fuel necessitated
harnessing the abundant solar energy to power agricultural
tractors. Considering the big picture, designed and built a
solar-powered yard trimmer. Cut quality standard. A direct
current (DC) motor, a battery, a sun-oriented board, a treated
steel edge, a control switch, and a battery are all components
of the proposed solar-fueled lawn mower. The direct current
motor (DC motor) generates the cutting force required to spin
the sharp edge of tempered steel directly connected to the DC
motor's shaft. The robot will have a solar panel installed on its
top, enabling it to operate on batteries and solar energy. People
prefer to use lawnmowers powered by standard engines since
it is inconvenient. Regardless of age, operating a lawnmower
with an engine creates noise pollution from the engine's loud
noise and local air pollution from the engine's ignition. [11]

The majority of Indians make their living in the
agricultural sector. The many tasks performed in agricultural
areas include planting seeds, mowing the lawn, and applying
pesticides. Although a wide variety of machinery is on the
market, not all of them serve more than one function. It is
possible to decrease input costs by creating a multifunctional
agricultural robot. An loT-based technology underpins the
suggested agricultural robot. Through this, consumers may
check the state of the crop and do any particular operation
using an Android app. Machine learning also aids non-
technical farmers in selecting an appropriate crop by
considering several crop-related characteristics. This study
aims to design, develop, and build a robot to plant seeds, mow
lawns, and apply pesticides. This guarantees the effective
execution of agricultural activities. [12]

Solar energy, including heat and light, has been essential
to all life on Earth. Solar power has recently gained
recognition as a sustainable energy option. Renewable
resources like the sun, wind, and water may be used to provide
this alternative energy, which can replace fossil fuels. This
study presents a novel grass cutter, the Smart Solar Grass
Cutter, that harnesses the power of the sun's rays via a solar
panel. This grass cutter prototype was created to improve the
present design—particularly the positioning of the blade—and
reduce air pollution, drawing on prior research. The new
prototype is an Arduino UNO-based remotely operated lawn
mower using the latest technological developments. The
control device in question is a smartphone. Design analysis is
carried out to verify the prototype with theoretical values and
guarantee its safe use once an established prototype has been
developed. The Smart Solar Grass Cutter can run for almost
two hours with a fully charged battery. According to the

findings, the Smart Solar Grass Cutter is an efficient and
dependable technology that outperforms its predecessors.
Thus, it is safe to say that the prototype is both dependable and
eco-friendly. [13]

Cutting lawns no longer requires as much physical
exertion thanks to automatic solar grass cutters. In addition to
using solar power to power the cutter, the field operations will
use several sensors to identify and steer clear of any
superfluous items. In addition to not requiring any external
power source, this system operates on a battery that is charged
utilizing solar radiation. This model also has ultrasonic
sensors that can identify and avoid human or animal obstacles
in the mower's path. It is equipped with an LCD and an
Arduino ATMEGA328U microcontroller to give the user
better responses and comprehension. The automated grass
cutter's operation and functioning theory will be projected in
this study. [14]

An automated solar grass cutter uses sliding blades to trim
a lawn, reducing the time and effort required compared to a
human operator. Sophisticated equipment may be found in all
sectors. Several robots have become completely autonomous
devices due to the rapid progression of events. The efficient
use of power is going to be crucial in the future. A way-
arranging technique determines the solar grass cutter's
development or way. A solar-powered lawn mower is a
priceless tool. It is fundamental when it comes to growth.
Yards in gardens, schools, and other such establishments are
often used for maintenance and upkeep. This project uses a
solar-powered charger, a DC engine, a Bluetooth module, and
an Arduino UNO. The Arduino UNO is the microcontroller of
choice for this lawn mower. Information about the external
environment is gathered using sensors. Released updates to
the existing machine that simplify its use and lower its price.
This proves our primary argument on the management of
contamination. Even if it is not very good, it can still get the
job done and maintain that perfectly even lawn. The
ARDUINO UNO monitors the lawn cutter's operations thanks
to the sensors and Bluetooth module. This idea is to use a solar
grass cutter to harvest a variety of grasses for various
purposes. [15]

Traditional lawnmowers rely on costly and inconvenient
fuel and electricity, which need frequent servicing. This study
developed a solar-powered lawn trimmer to reduce the
environmental impact and gasoline use. This project aims to
create a solar-powered lawn trimmer that is user-friendly,
inexpensive, and kind to the environment. The lawn trimmer's
12V DC motor produces 180W of power, supplied by a 12V,
100AH battery. The battery is charged using a 1,000V system
voltage generated by solar panels. A 20A solar charge
controller regulates energy flow into the battery. The mower
cuts the grass with a sheet metal blade. It runs over two hours
when completely charged and no sunlight is present. If the
battery is charged or not, it is simple to notice. [16]

I1l. METHODOLOGY
The system methodology is presented in this section.

A. Methodology of this System

e System Design and Components Selection: Define the

specifications and requirements of the Bluetooth-based
solar grass trimmer system, considering factors such as
trimming efficiency, power consumption, and user
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interface. Select appropriate components for the system,
including solar panels, PIC microcontroller, Bluetooth
module, motor driver circuit, light sensor, servo motor,
crystal circuit, and LCD, based on their compatibility,
functionality, and performance.

e Hardware Implementation: Assemble the hardware
components according to the system design, ensuring
proper connections and integration between the solar
panel, battery, PIC microcontroller, motor driver circuit,
sensors, servo motor, crystal circuit, Bluetooth module,
and LCD. To ensure proper operation and identify and
resolve any problems, test each piece of hardware
separately.

e Software Development: Use the correct tools and
languages to program the PIC microcontroller with
power management, motor control, Bluetooth
communication, and sensor integration algorithms.
Bluetooth-based control systems require an easy-to-use
interface so consumers can use their phones or other
devices to adjust trimming parameters and receive real-
time feedback.

e Testing and Integration: Connect all Bluetooth-based
solar lawn trimmer system elements to ensure optimal
operation. Test and verify the controls, power
management, Bluetooth, sensors, and user interface. Test
the system in diverse grass, lighting, and user settings to
determine its durability, efficiency, and usefulness.

o Before evaluating the Bluetooth-enabled solar grass
trimmer system, designing and executing experiments
that compare it with traditional manual lawn care
techniques is essential. Evaluate the automated system's
superiority over manual systems based on cutting
efficiency, power consumption, user satisfaction, and
environmental footprint. Collect data to evaluate the
Bluetooth-enabled solar lawn trimmer system's
efficiency, utility, and durability.

e Reporting and Documentation: Thoroughly document
the project's approach, design, execution, experimental
methods, and findings. Write a report or article detailing
the project's results, focusing on the positive aspects of
the solar grass trimmer system that uses Bluetooth
technology and how it advances the state of the art in
automated lawn care.

This technique allows for the methodical and successful

creation and assessment of a Bluetooth-based solar grass

trimmer system, leading to advances in automated lawn care
technology and important insights.

B. Block Diagram of the System

The data and energy flows through the system are shown
in this block diagram. The solar panel collects light from the
sun and stores it in the battery. The PIC microcontroller
controls various components, including the motor driver
circuit, light sensor, servo motor, and crystal circuit. The
Bluetooth-based device provides wireless communication
with external controllers or user interfaces. Finally, the LCD
presents important information about the system's status and
operation.

Solar panel Eattery Battery

Mains supply
Ohbstacle
detection LD
samaar Mhiicro contaller Di -
I splay
Liglt Mator driver DC Motor
Sensar circuit
—
Crystal Serve Moator Rabot
Oscillator Circuit Anm
™
Faset A
Circuit Indication

Fig. 1. Block Diagram of the System

Solar Panel: Converts solar energy into electrical energy.
Solar cells (photovoltaic cells) are complemented by
semiconductors (e.g., silicon) to convert sunlight into
electricity through the photovoltaic effect.

Battery: Stores electrical energy generated by the solar
panel. Utilizes chemical processes to store and release
electrical energy. Enables the system to operate even
when sunlight is unavailable.

PIC Microcontroller: Controls and coordinates the
operation of various system components. A small
microprocessor with CPU, memory, and peripherals
employing RISC architecture. It governs the functions of
the motor driver circuit, light sensor, servo motor, and
crystal circuit.

Motor Driver Circuit: Controls the operation of DC
motors.  Amplifies control signals from the
microcontroller to drive DC motors, regulating their
speed and direction for the grass trimmer's operation.
Light Sensor: Detects ambient light conditions. It
provides feedback to the microcontroller about the
ambient light level, allowing the system to adjust its
operation accordingly, such as activating the grass
trimmer in low-light conditions.

Servo Motor: This motor controls the trim arm. This
motor enables precise adjustment of the trimming arm'’s
position, allowing it to lift and rotate as needed when
cutting grass.

The crystal circuit is responsible for producing the
microcontroller's  clock  pulses.  Ensures  the
microcontroller properly executes instructions and
coordinates its actions by producing precise periodic
pulses.

Devices that are Bluetooth-based allow for wireless
connection with other devices. Bluetooth connects
wirelessly to the lawn trimmer system, letting users
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command and receive input from smartphones or other
devices.

e The LCD screen gives the user visual cues and data.
Provides important information regarding the lawn
trimmer system's functioning and improves user
involvement by displaying system status, settings, and
feedback.

Each block's key functions improve the Bluetooth-based solar

lawn trimmer system's efficiency, convenience, and

performance.

C. Hardware System Design

This Bluetooth-enabled solar lawn trimmer's hardware
system design uses carefully selected and integrated
components for maximum performance and functionality.
The system relies on the PIC microcontroller, a popular
embedded system controller owing to its versatility,
simplicity, and programming. The Harvard-designed PIC
microcontroller executes programs and processes data
quickly, from 8-bit to 16-bit and 32-bit variants. Photovoltaic
cells in a solar panel power the system. Using renewable
energy can reduce our dependence on fossil fuels and
safeguard the environment. A battery stores energy to power
the lawn trimmer and accessories dependably.

A DC motor powers the trimming process to make lawn
cutting simpler. The PIC microprocessor controls motor
speed and direction for precise trimming. LCD modules
provide system status and trimming parameters. Obstacle-
detection sensors increase system mobility and safety. This
sensor uses ultrasonic technology to detect obstacles, alert the
user, and prevent crashes. The microcontroller also uses
crystal oscillator clock pulses for accurate timing and system-
wide synchronization.

A synergistic hardware system design makes the
Bluetooth-based solar grass trimmer sustainable, efficient,
and simple for lawn maintenance. Wireless connection and
solar energy harvesting make this system a major
advancement in automated lawn care technology, offering a
sustainable alternative to traditional methods.

D. Software System Design

The Bluetooth-enabled solar lawn trimmer's software uses

logical processes to operate efficiently and autonomously.

The flow structure below shows the PIC microcontroller's

software algorithm:

e At the beginning of the activity, the mower checks its
starting point to ensure it is in the correct place before
cutting the grass.

e  Propel Mower: Once the starting point is established, the
mower will cut the grass by advancing in the designated
direction.

e  Obstacle Detection:

o Even as it advances, the mower closely
monitors its environment with the obstacle
detection sensor.

o If the mower senses an obstruction, it will
change its trajectory to avoid it by veering to the
left.

o ELSE:

To cut the grass, the mower keeps going in the same
direction.
Checking the Area Length: At regular intervals, the
mower measures the length of the cut area.
If the length of the Area is still incomplete, the
mower will continue to cover more territory.
o ELSE:
The mower pivots to the left to continue cutting grass in
a different direction.
e  Once the appropriate Area has been carefully trimmed, it
may return to step one and start the procedure.

Initialize Starting
Point

|
v

» Move Forward =
I
Obstacle
~\ detected i

Move Left Then
Move Forward

2

Meters -
Complete

\

Move Left And
Another Left

Move Forward

Fig. 2. Flow Structure of Software System

The solar-powered lawnmower, which is Bluetooth-enabled,
can do its navigation, adjust to impediments, and
methodically cut grass thanks to its software flow structure.
With the PIC microcontroller's built-in logic, the system can
do grass-trimming jobs efficiently and with little to no input
from the user.

IV. RESULT

Research on the solar grass trimmer system that uses
Bluetooth technology has shown many benefits over more
conventional, labor-intensive approaches to lawn care. This
system reduces user fatigue, enhances efficiency, and
promotes eco-friendly practices using advanced technologies
and renewable energy sources. The experiment findings
indicate that the Bluetooth-enabled solar grass trimmer
substantially decreases the physical exertion required for lawn
maintenance compared to manual methods. Mechanical grass-
trimming offers ergonomic advantages by decreasing fatigue
and stress on the body. Utilizing solar energy rather than
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external power sources enhances the sustainability and eco-
friendliness of the system compared to traditional lawn care
methods. The solar lawn trimmer, equipped with Bluetooth
technology, decreases carbon emissions and fossil fuel use by
harnessing renewable energy sources, aiding global climate
change initiatives.

Result of Bluetooth-based Solar Grass Trimmer

Fig. 3.

The study also discovered that using automatic grass-
trimming increases productivity. The PIC microprocessor and
servo motor provide accurate control mechanisms for evenly
and effectively cutting grass, enhancing lawn care. The study's
results benefit automated lawn care systems. The study
demonstrates the effectiveness of using solar energy and
wireless communication technology in grass-trimming
equipment, which might lead to advancements in the sector.

This study might enhance enhancements in Bluetooth-
enabled solar-powered lawn trimmer systems. Enhancing user
experience and system performance may be achieved by
improving power management, control algorithms, and safety
procedures. The project's findings indicate that automated
lawn management systems may provide real advantages and
promote awareness of environmentally friendly lawn
maintenance practices.

V. CONCLUSION

The solar grass trimmer gadget has improved lawn care
technology using Bluetooth and a PIC microprocessor. This
unique lawn care strategy is made practical, effective, and
environmentally friendly via solar energy, wireless
connectivity, and microcontroller-based control. The system
has several benefits compared to manual techniques, and it
underwent thorough assessment and development throughout
this investigation. Utilizing solar energy may help decrease
the use of fossil fuels and encourage environmental
sustainability. The wireless connection enables users to
manage and adjust, enhancing convenience and adaptability
remotely.

The study demonstrates that automated lawn care
technology can decrease human tiredness and environmental
harm while transforming existing methods. This study

enhances automated lawn care technology by showcasing the
system's benefits and effectiveness via testing. This study will
provide the foundation for advancements in automated lawn
maintenance. Future advancements might enhance system
efficiency, power management, user experience, and
performance via increased safety measures.

The Bluetooth-based solar grass trimmer system is a new
approach to sustainable and eco-friendly landscaping and
lawn care, providing an efficient solution for maintaining
lawns. This research demonstrates that integrating modern
technologies with traditional techniques may significantly
enhance future lawn care practices while promoting
environmental sustainability.
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