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Abstract— Lawn is the area in front of some houses and buildings which is covered with grass for attractive purpose. A grass 

cutter is a tool or a machine which is used to trim the grass in the lawn in front of house and other places. The grass cutter 

will cut at even height and give a uniform and neat surface look to the viewers. This paper summarizes the new way of grass 

cutting and advancement compared to the existing system. This project overcomes the idea from internal combustion engines 

and conventional electric lawn mowers. This grass cutter will reduce the pollution in the environment. 
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I. INTRODUCTION 

Nowadays pollution is the major concern in all part of the environment. In order to make our environment attractive we are 

polluting it by gas powered and fuel based lawn mowers. By using this programmed lawn cutter user can the cut the grass of 

the required area by giving input. The main objective of this lawn mower is that the grass in the lawn must be trimmed with 

less effort. Also to cut the grass of specified area as per user requirement. The sensors are the eyes of this lawn cutter. The other 

objective is that the automatic lawn cutter has to distinguish between grass and concrete while monitoring its surroundings 

continuously. We wanted an ultrasonic sensor to detect if the lawn cutter was heading towards an object. Pollution is manmade 

and can be seen in all places over the world. In case gasoline type lawn mowers due to the emission of gases the atmosphere is 

polluted. Also the cost of gas is increasing hence it is not efficient. So the solar powered lawn cutters are introduced. Solar 

powered lawn mower is one of the applications of solar energy which is used to power an electric motor which in turn rotates 

a blade which does the mowing of a lawn. But the cost of those lawn cutters is high. But our automatic lawn cutter is consisting 

of rechargeable battery. This design is alternative for environmentally dangerous gas powered lawn cutter. The commercial 

model was originally running on gasoline. But the gasoline type lawn mowers will increase the maintenance cost. So automatic 

lawn mower using rechargeable battery is economically helpful for user. So we are proposing solar powered lawn mowers. 

Solar power lawn mower does not make any hazard to the environment. The mower takes energy from the battery and the 

battery is recharged by the renewable solar power. The mower is capable of differentiating the normal surface, the concrete 

surface and other areas. Also automatically changes its direction if any obstacle or particle is in the mowing path. The 

information about the surroundings will be given by the ultrasonic sensor to the mower. This automated mower will replace the 

skilled labor and reduce the labor charges of the user. 

II. LITERATURE SURVEY 

For designing of Automatic Lawn Cutter we referred various papers etc. The analysis of existing method used given below: In 

this lawn mower uses an solar based energy source, which is easier to operate, more helpful comparing to other energy source 

particularly for gas based source of power. 

Dipin and Chandrasekhar [1] studied solar power-driven vision based Robotic Lawn Mower. It showed the design of 

a microcontroller based robotic lawn mower mechanism. This robotic cutting device was solar driven machine and its battery 

gets recharged from sunlight while mowing on the lawn or even manually. Ultrasonic sensors were used for avoiding obstacles 

and changing the direction for checking humidity level in the lawn. This design is proposed as an alternate green option against 

the popular but globally hazardous gas driven lawn mower. The design is built on a mobile robot which communicates with a 

computer through an Arduino microcontroller. 

Tanimola et al. [2] studied on design and development of a solar powered grass cutter. They achieved in creating a 

modified solar powered lawn mower model that uses solar energy with the help of solar photovoltaic cells to run an electric 

motor and power other circuits. The electric motor was attached to the cutting blades. The photons from sun reach the 

photovoltaic cell and as a result, flow of electrons leads to direct current. A 1.5 HP motor is used and it is powered by a 12 volt 

battery supply electric power. They performed complete analysis to analyze the torque produced in the blade and whether it is 

adequate to perform the required job. Various stress analysis was implemented to the frame and the handle of the grass cutter. 

After design and development of the lawn mower, it was tested on different species of grass. 

III. EXISTING SYSTEM 

A lot of labor charge is needed for a simple grass cutting work. The electric and labor charge both cost gives a heavy expense. 

The human body depends on atmosphere and weather conditions. In the previous day’s most of the works are done by manually. 
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Gradually so many big and small equipment’s are developed to ease human activities, thus to reduce the human efforts to do 

the things. 

Now a day’s most of the works which includes the human requirement are replaced by the use of machines and 

equipment. Skilled persons are required for operating conventional cutter. Now days the technology is advanced in other hands 

skilled persons who can manage convention grass cutters were decreased. So we have to depend on technology. Due to the risk 

in conventional grass cutter, now days only few peoples were coming forward to grass cutting using conventional grass cutter 

.Also, educational background of Indian youth is improved. So most of the people hesitate to use conventional grass cutter. 

IV. PROPOSED SYSTEM 

We designed a broad and commendable range of Super Mini Electric Grass Cutter along with solar panel with an automated 

process. As the energy conversation is very important in the current situation and should be done at a maximum extent where 

ever it is possible we are proposing solar lawn mower. This mini solar grass cutter consists of two sections, controlling section 

and the recharging section. The recharging section consists of Rechargeable battery, Relays switches and Solar panel. The 

controlling section consists of Arduino microcontroller, mower motor, driver circuit, ultrasonic sensor and blade motor. The 

system depending on the charging circuit the motor can be controlled using relay switch. The solar power stores the energy to 

a battery and then runs the motor through the relay switch. 

 
Fig. 1: General block diagram 

V. COMPONENTS USED 

The main components of the solar powered grass cutter are, 

 Solar panel  

 Battery  

 Arduino Uno microcontroller  

 Ultrasonic sensor  

 L298-Motor driver  

 DC Gear motor  

These are explained below one by one 

A. Solar Panel 

Solar panel is a panel designed to absorb the sun's solar energy for generating electricity. A solar panel is a large flat rectangle 

shaped bluish black colored glass material made up of many individual solar cells covered with a protective sheet of glass. 

Many solar cells will be connected in series to form a solar panel. They are sometimes called photo voltaic cells because they 

use sunlight as the source for producing electricity. 

B. Photovoltaic Effect 

The solar panel work based upon the photo voltaic principle. The photovoltaic effect is the production of voltage or electric 

current in a solar cell upon the exposure to sunlight. In this case, light is absorbed; causing excitation of an electron to a higher-

energy state and the excited electron will energize another electron and return to ground state. This process will be repeated. In 

either case, an electric potential (or voltage) is produced by the separation of charges, and the light has to have a sufficient 

energy to overcome the potential barrier for excitation. The photovoltaic module’s electrical connections are made in series 

connection to achieve a required output voltage or in parallel to give the required current output. 

A solar cell consists of 

 Semi – conductor in which electron hole pairs are formed by the absorption of incident solar rays.  

 Region comprising a drift field for charge separation.  

 Charges collecting front and back electrodes.  
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Fig. 2: Solar Panel 

C. Rechargeable Battery 

Solar power can be stored in the battery and can be used for the grass cutting machine to run. It comprises of one or more 

electrochemical cells connected in series to store the charges in those electrochemical cells. It is known as a secondary cell 

because its chemical reactions inside the battery are electrically reversible by draining and recharging the battery. Several 

different combinations of chemicals are commonly used, including: lead–acid, nickel cad-mium (NiCd), nickel metal hydride 

(NiMH), lithium ion (Li-ion), and lithium ion polymer (Li-ion polymer). The battery consist of cathode (positive terminal), 

anode (negative terminal) and electrolyte. During charging, the cathode is oxidized, producing electrons, and the anode is 

reduced, consuming electrons. These electrons constitute the current flow in the external circuit. The electrolyte may serve as 

a simple buffer for internal flow of ions between the electrodes or it may be an active participant in the electrochemical reaction. 

D. Arduino Microcontroller 

Arduino is an open-source platform used for small scale control of electronic and electrical components. Arduino board 

comprises of both a physical programmable microcontroller board and Arduino software that runs on your computer used to 

write and upload computer code to the physical board with a USB cable. Unlike most previous programmable circuit boards 

like microprocessor and microcontroller, the Arduino does not need a separate piece of hardware called programmer or burner 

in order to load new code onto the board. Additionally, the Arduino software uses a C++ program for creating the commands 

and embedded C for assigning the pins to turn on and off. 

Arduino Uno is a microcontroller board based on the ATmega328P (Atmel Pico Power 8-bit AVR RISC-based 

microcontroller having 32KB flash memory). It has 14 digital input/output pins, 6 analog inputs, an ICSP header, a reset button, 

a USB connection and a power jack. This board comprises everything needed to support the microcontroller; in which the 

program can be uploaded by a USB cable, or powered by an AC-DC adapter. 

 
Fig. 3: Pin diagram of Arduino 

E. DC Gear Motor 

Gear motors consists of an electric motor and a gear assembly on the shaft combined into a single package which has complete 

motive force. This type of motors reduces the cost and complexity of the power tools and appliances which has high torque at 

low shaft speed. Gear motors of low horse power motors will be used to move the motors with greater motive force which are 

used in lifts, winches, medical tables, jacks and robotics. 

They could be large or small but the torque of these motor will be large enough to lift a building or to drive a small 

clock. Mostly synchronous motors have an output ranges from 1200 to 3600 rpm. They also have minimum speed maximum 

speed and torque specifications. The gear assembly in the motor will reduce the speed and increase the torque simultaneously. 

These two parameters are inversely proportional. This reduction gearing allow small motors to drive large loads. Reduction 

gears consist of a small gear driving a larger gear. By connecting the gears the torque can be increased. 
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Fig. 4: Gear Motor Rear View 

VI. WORKING OF THE LAWN MOWER 

 
Fig. 5: Block diagram 

These solar panels convert solar energy into electrical energy. Now this electrical energy is stored in batteries with a diode in 

its path to prevent the return flow to the solar panel. The main function of the power distribution circuit is to increase the voltage 

from the battery at the time of working. The voltage for microcontroller will be 5V and for driver circuit will be 12V. The 

power distribution circuit will distribute the voltages according to the requirement to the hardware. The Arduino controller will 

be powered by the power distribution circuit which will be around 5V and the power to the motor driver will be 12V which is 

supplied by the distribution circuit according to the requirement. The ultrasonic sensor will detect the object in front of the 

mower and gives the signal to the microcontroller. If any obstacle is detected in the path the mower will change its direction 

after the grass is mowed at an even height the dc motor will move the rover. This control to the motor will be given by the 

Arduino controller in the form of signals. The signal alone will not be sufficient to drive the motor. So the L298 motor driver 

will be used which is connected to the battery. The signal and the power will be given at an even manner and the motor will be 

driven. The motor is connected to the batteries through connecting wires. From this motor, the power transmits to the mechanism 

and this makes the blade to rotate with high speed and this makes to cut the grass. 

VII. SIMULATION OF THE MOWING PROCESS 

 
Fig. 6: Simulation Diagram 
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The solar panels convert solar energy into electrical energy. Now this electrical energy is stored in batteries with a diode in its 

path to prevent the return flow to the solar panel. The ultrasonic sensor will detect the object in front of the mower and gives 

the signal to the microcontroller. In the simulation the pot will give the distance of the obstacle to the controller and the distance 

will be displayed in the display. The controller will change the direction to 90 degrees if the signal from the ultrasonic sensor 

is less than 10 cm. Then after a particular distance it will change the angle about 90 degrees and continue the cutting. If there 

is another block then the same process will be in the left side. By this technique the controller will make the cutter to cover the 

complete area. The blade motor will always be in rotation to cut the grass at an even height. The movement of the mower will 

be in a speed that the lawn will be at an even height. The LCD display will indicate each and every movement made by the 

microcontroller. 

VIII. CONCLUSION 

It has been observed that literature pertaining to lawn mower design and development is comparatively lesser. In the present 

studies, different aspects of solar powered, plug on electric, guided lawn mower have been presented. With this background, 

the present studies direct design and development of a low cost manual / electric lawn mower. It has also been observed that 

the technological variations of commercially available lawn mower are not abundant. Mostly domestic lawn mowers are 

powered with gasoline engine and operating cost for such lawn mower is around Rs.300-400/- per day excluding labor charges. 

This project is more suitable for a common man as it is having much more advantages like there will not be any fuel cost, 

pollution, residue, less wear and tear as there is less number of moving components This will give much more physical exercise 

to the people and can be easily handled. It is expected that low cost improved manual / electric lawn mower once developed, 

the operating cost for such system is expected to come down in future. 
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