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Abstract—An IoT based garden cutter robot combines the benefits of IoT innovation and renewable vitality to offer assistance you 

care for your plant or garden in an ecologically neighborly way. This completely independent unit will explore through and find 

impediments as if it were human. The solar-powered gadget gives a low-cost and economical arrangement. Information is sent to the cloud 

by means of the web utilizing the robot's cameras and sensors to persistently make strides execution. Hence, there are numerous focal 

points to utilizing this sort of cleaning benefit for individuals who need to keep their yards looking awesome whereas being ecologically 

mindful. 

 

Index Terms—Microcontroller, Ultrasonic Sensor, Arduino board 

 

I.  INTRODUCTION 

As a new and technologically advanced alternative to 

maintaining your lawn/garden easily, an IoT-T-based grass 

cutting robot uses IoT and does its work autonomously by 

cutting grass. This robot has built-in sensors and the 

capability to connect to the cloud and other (smart) devices 

through the internet, allowing users to control their robot 

remotely via smartphone, tablet or computer, as well as 

monitor its status and location in real-time via the internet. 

The IOT-T feature will allow the robot to run 

continuously while drawing no power from any external 

source. This will allow the robot to collect/harvest energy 

from its rechargeable battery at all times, allowing it to 

operate continuously. The robot provides clean, level-cut 

grass because of its cutting feature (sharp blade), the ability 

to provide low-noise cutting action, and the ability to 

provide minimal environmental impact to the environment. 

Therefore, the robot is a perfect solution for either 

residential or commercial locations due to its low-noise 

cutting features. 

To conclude, an IoT-T enabled solar powered grass 

cutting robot provides an advanced and efficient means of 

maintaining your lawn or garden using new developments 

in both renewable energy and IoT. The benefits of utilizing 

an IoT-T-based device include decreased usage of power, 

reduction of noise pollution, and a reduction in 

maintenance costs. 

• Materials used are lightweight for easy transport  

• Budget-friendly 

• Blades are very sturdy  

• Performed very fast and efficiently 

• Our product is a wheeled battery operated grass cutter 

and will be manufactured at home.  

• The objective is to manufacture a friendly user 

accessible home lawn mower. 

• The objective is to manufacture a cost-efficient home 

lawn mower.  

• An attempt will be made to develop and test the 

usability of a home lawn mower. 

 

II.  LITERATURE SURVEY 

 

Independent lawn mowing robots are machines that 

require negligible or no human association in keeping up 

gardens and gardens. These robots utilize sun oriented 

boards as their vitality source, making utilize of renewable 

vitality. This writing audit will center on the current 

investigate encompassing independent solar-powered 

mechanical lawn mowing machines. 

In 2016, J. Chincholkar et al. laid out the plan and 

advancement of a battery-powered lawnmowing robot that 

seem work on its own. The robot utilized a electric engine 

and was able to explore through diverse sorts of grass. Test 

comes about appeared that the robot seem effectively cut 

grass up to 3 inches in stature and move over uneven 

ground and impediments without assistance. 

In 2018, J. Pradeep et al. presented a comparative 

mechanical lawnmowing framework that may be controlled 

through a versatile application. 

Their plan included a GPS framework to offer 

assistance the robot explore and maintain a strategic 

distance from deterrents. Testing appeared that the robot 

may cut grass up to 4 inches in height. 

In a 2020 consider, T. Wong et al. created a solar-

powered robot for grass cutting that joined machine 

learning. The robot was prepared with sensors that 

measured grass thickness and stature, permitting it to cut at 

shifting statures, up to 6 inches. The analysts tried the robot 

on diverse sorts of grass and found that it performed grass 

cutting more viably than conventional cutters.  

Their discoveries recommend that solar-powered grass 

cutting robots can be a dependable and proficient 

arrangement for garden care, advertising benefits like lower 
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carbon outflows, decreased support costs, and less require 

for human inclusion. In any case, more investigate is 

required to improve the proficiency and unwavering quality 

of these frameworks, particularly in challenging climate 

conditions. 

 

3. Principles of Operation 

IoT-T based grass cutting robots utilize three major 

components to perform their assignments: sensing, 

handling and actuation 

 

Sensing: 

Detecting alludes to the utilize of different detecting 

gadgets (e.g., GPS, ultrasonic and optical sensors) to give 

the robot with the capacity to explore a garden and 

distinguish potential impediments in the way. The robot 

employments information from its different sensor 

frameworks to decide the thickness and tallness of grass, 

which will permit it to too alter to a unused cutting tallness 

as needed. 

 

Processing: 

Data collected by means of the sensors can be analyzed 

by either the on-board microcontroller or the computer 

onboard the robot through the utilize of calculations to 

perform real-time calculations based on the information 

and make choices (such as deciding an ideal course for 

cutting and altering the tallness of cutting). 

 

Actuation: 

The actuators are the gadget that performs the required 

activities once the robot has collected information and 

created an activity arrange.  

Together with the wheels to permit development, the 

actuators work the cutting edges so that the robot can move 

around the yard and cut grass. 

The IoT-T Sun powered Grass Cutting Robot too joins 

a communication module to communicate with the web and 

other gadgets. Through the communication module, this 

cutting robot has the capability to get an instruction and 

transmit its operational status to a farther server or portable 

device. 

In common, the operation of IoT-T-based sun oriented 

grass cutting robots is comprised of collecting information 

from a assortment of sensors, running calculations to 

handle that data, and at that point utilizing actuators to 

conduct the vital exercises.  

This innovation gives a assortment of points of interest 

and points of interest such as diminished carbon outflows, 

less support costs, and expanded effectiveness. 

 

4. (a) Fundamental Components 

 

4.1 Record PVC Froth SHEETS 

PVC froth sheets are solid and lightweight medium with 

properties comparable to wood. PVC froth sheets have a 

waterproof surface and an anti-termites property, making 

them appropriate for utilize in add, whereas moreover 

being utilized as sign sheets. In spite of the fact that PVC 

Froth Sheet is much cheaper than plywood, it does not have 

the same strength. 

 

4.2 DC Equip MOTOR 

Adapt engines are the coordinates powertrain portion of 

a framework highlighting the drive get together and the 

gearbox to make a single unit. The adapt engine can be 

thought of as a torque multiplier and speed reducer, 

permitting it to be fueled by less watts to move a specific 

stack. Variables such as gearbox structure, grease, and 

coupling sorts will influence the execution of the equip 

engine system. 

 

4.3 DC Engine and tires 

A DC engine is an electrical component that changes 

over coordinate current (DC) electrical vitality into motor 

vitality (development). "BO" alludes to a sort of DC engine 

known as a "brushed out runner (BO)", where the stator is 

the stationary component (or the variable component) and 

is the rotor.  

Tall execution DC engines by and large are made to 

exceptionally tight resistances, include high-quality 

heading and other components that would contribute to 

upgraded execution, more prominent proficiency and 

expanded toughness.  

Tires are a essential component to numerous venture 

sorts including mechanical autonomy, robotization and 

transportation. In a Sun based Grass Cutter Mechanical 

technology extend, tires will be a key component in 

keeping the robot adjusted and stable. 

 

4.4 Battery 

The battery will supply all the vitality required to work 

and control the Sun oriented Grass Cutter Robot. 

Depending on the project’s in general control prerequisites, 

the voltage and capacity of the battery will have to be taken 

into thought. In expansion to voltage and capacity, the 

battery chemistry will too decide execution characteristics 

such as vitality thickness, release rates, and cycle life. 

 

4.5 Ultrasonic Sensor 

An ultrasonic sensor measures the remove from a target 

question by sending out ultrasonic sound waves and 

recording the plentifulness of the reflected sound. Since 

ultrasonic waves travel at a higher speed than capable of 

being heard sound (the sound people listen), the squander 

time whereas holding up for a return flag from an question 

will be significantly reduced. 

 

The ultrasonic Sensor comprises of two fundamental parts: 

1. Transmitter (the portion that transmits sound through 

Piezoelectric crystals) 

2. Recipient (the portion that gets the sound after returning 

from the target). 

 

4.6 Arduino Board 

Arduino is a stage made for 

building/creating/constructing/prototyping/electronic 

gadgets. The Arduino stage comprises of both equipment 

and computer program, whose equipment is comprised of 
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microcontroller sheets. Arduino can be modified utilizing 

an simple programming language. 

 

4.7 Wi-Fi Module & Engine Driver 

The Wi-Fi module inside the Sun oriented Grass 

Cutter's robot is utilized to permit the wanderer to interface 

wirelessly to other gadgets on a Wi-Fi organize. The Wi-Fi 

organizing capability of the robot permits for the collection 

of telemetry information and receipt of enlightening from 

organized frameworks whereas moreover permitting 

transmission of collection and logical information to these 

frameworks. The Wi-Fi module underpins all standard Wi-

Fi conventions, and can be arranged to work with a 

assortment of diverse sorts of Wi-Fi systems. The engine 

driver chips utilized in independent robots and inserted 

circuits control the engines that control these robots.  

 

5. (b) Specification 

 

S.No 

Name Of 

The 

Component 

Specifications Component 

1. 
PVC Foam 

sheet 
2 sheets 

 

2. 
DC gear 

motor 
12V, 3amp 

 

3. DC motor 

12V, 60 rpm, 

0.3amp 

 

 

4. 
Turbo 

Wheel 
6 inch wheel 

 

5. Battery 12V, 1.3.amp 

 

6. 
Ultrasonic 

Sensor 
40 cm Range 

 

7. 

Arduino 

Board 

 

1 quantity 

 

8. 
Wi-Fi 

Module 
ESP- 12E 

 

9. 

Motor 

Driver 

Module 

1 quantity 

 

10. Blade 
 

Stainless steel 

 
 

6. Design & Fabrication  

 

 
 

III. RESULT AND DISCUSSION 

 

Calculation for dc engines and battery: 

1. DC evaluated engine voltage of 12V with current input 

of 0.3 AMH. 

2. Voltage input of 12V with a 1.3 AMH battery. 

3. Add up to number of batteries in the framework = 3. 

 

Motor Control and Usage: 

Total DC wheeled engine control @ 12v and .3 amperes 

= 4 * 3.6 watts of add up to control utilized for the four 

wheeled drive motors. 

 

Cutter Power: 

The center sort cutter engine employments 12 volts @ 

1.3 amps = 15.6 watts to control the cutter. 

 

Total Control from Batteries: 

Total control provided by the batteries will be No. 

Batteries * volts (12) * amps (1.3) = add up to watts = 3 * 

12 * 1.3 = 31.2 watts. Add up to Control Utilized = 14.4 + 

15.6 = 30 watts. So add up to vitality utilized was near to 

add up to vitality gotten (31.2 = 30) and utilized in the same 

hours(noon) as it charges the system. 

 

Time required for battery charging at current: 

The add up to current drawn from the control outlet is 

27 watts at 0.18 amps = 4.86 watts; (add up to watts gotten 

prefixed to #3) and so isolating add up to term accessible 

for battery charging (31.2/4.86) is rise to to around six 

hours. Hence if you can as it were charge the batteries 1 

hour each day, the time taken will be roughly six days. 
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IV. CONCLUSION 

 

Overall, an Iot-based mechanical cutter will give a 

incredible bargain of esteem for grass care support as a 

practical arrangement that can decrease costs through lower 

carbon emanations, lower life-cycle costs, and more 

noteworthy adequacy. Each IoT-T automated cutter 

employments a renewable vitality source (i.e., PVC froth 

sheets) to create control, navigates by means of a few sorts 

of sensors or communication modules to offer assistance 

the cutter connected with other gadgets and objects in the 

garden, collects sensor information to prepare calculations, 

and sends actuators to perform the craved activities to keep 

up the grass and arranging region. 

Each IoT-T based automated cutter has the capacity 

to explore a garden, distinguish impediments in its way, 

alter its cutting stature based on grass thickness and stature. 

A few ponders conducted with respect to the utilize of IoT-

T based automated cutters have given exceptionally 

promising comes about in terms of being compelling 

arrangements for keeping up gardens and gardens. Assist 

inquire about will be conducted to proceed to progress upon 

the unwavering quality and execution of IoT-T-based 

automated cutters, especially beneath severe climate 

conditions. 

Overall, the utilize of an IoT-T-based mechanical cutter 

as portion of an naturally dependable approach to keeping 

up gardens and arranging is exceptionally empowering, and 

proceeded development of the innovation gives openings 

for assist improvement inside the garden 

care/gardening/landscaping industries. 

 

 

V. AFFIRMATION 

 

This innovation has a shinning future and numerous 

conceivable outcomes stay for enhancement. An case of 

what is conceivable incorporates creating the capability for 

completely independent route of IoT -T-based grass cutting 

robots by utilizing advanced route frameworks that would 

permit them to discover their way around exceptionally 

complicated lawns/gardens as well as being exceptionally 

great at maintaining a strategic distance from any 

impediments in their way through progressed sensor 

innovation such as lidar machines and machine vision 

vehicles. 

 

1. AI Innovation: The integration of AI program permits 

robots that work independently to learn around their 

environment and react agreeing to current information. 

With the utilize of AI, it is conceivable to maximize 

effectiveness by deciding the best cutting way, altering 

cutting statures and evaluating issues some time recently 

they happen. 

 

2. Cloud Administrations: Cloud innovation will give IoT-

enabled lawnmowers with more assets for preparing and 

putting away expansive information. This ought to offer 

assistance make strides calculation exactness and generally 

automated capabilities. 

 

3. Planning Multi-Tasking Capacities: Future hardware 

may be able to execute numerous diverse capacities at the 

same time, such as cutting grass and watering or fertilizing 

the turf. This will make a more comprehensive and 

successful way to approach scene maintenance. 

 

4. Following Natural Conditions: Natural sensors joined 

into IoT-enabled grass cutting frameworks will permit for 

observing discuss quality, soil quality, temperature and 

stickiness. This will empower the mechanical framework to 

program itself to optimize its cutting plan and adjust 

operations to offer assistance cultivate solid turf growth. 

 

5. Meddle with Domestic Mechanization: Due to the 

developing notoriety of shrewd domestic innovation, 

garden support robots might before long interface with 

these gadgets for consistent control and checking of an 

whole grass care framework from anyplace in the world. 

To entirety up, the IoT-T based mechanical technology 

division will proceed to offer numerous openings and 

conceivable outcomes for development and advancement. 

There is much room accessible for unused developments in 

this field and continuous inquire about and advancement 

will deliver advance progressions, productivity, and 

supportability to the conventional property upkeep 

industry. 
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