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Abstract— In this time when the technology is merging with 

environmental awareness, consumers are looking for ways to 

contribute to the relief of their own carbon foot prints .Here 

we design a cost effective and efficient method for mowing 

lawns using solar based robotic lawn mower. The project is 

an autonomous lawn mower that will allow the user to the 

ability to cut their grass with minimal effort. 
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I. INTRODUCTION 

Robotic lawn mower is a lawn mower running on electricity 

generated by photovoltaic panels or the radiated thermal 

energy available from collected sunlight as opposed to grid 

electricity. . 80% of homes are using gas powered lawn 

mowers and create 5% of pollution. As an alternate green 

option to this environmental issue, we are using solar 

powered robotic lawn mower that will relieve the consumer 

from mowing their lawns and will reduce both 

environmental and noise pollution. This design contains a 

microcontroller, sensor and a solar charging system. Adding 

these elements together, we get our robotic lawn mower. 

Sensors are the eyes of our robot. This is done to let our 

robot to see the difference between concrete and grass while 

monitoring its surroundings continuously. With recharging 

batteries, there are various chemistries but we decided to go 

with the one that work best with solar charging. Like 

batteries, there is a range of motors to choose from. We 

went with two 7.2 dc motors with integrated gear heads. 

II. BASIC WORKING 

Solar panels generate free power from the sun by converting 

sunlight to electricity with no moving parts , zero emissions 

and no maintenance. The solar panel, the first component of 

a electric solar energy system is a collection of individual 

silicon cells that generate electricity from sunlight. A cut off 

circuit is present to prevent the battery from over charging. 

This battery supply energy for all the components. 

All the other components are linked through the 

microcontroller. A WIFI module is connected to the 

microcontroller which in turn linked to the android app. This 

system is used to control the motion of the mower. A LCD 

display is used to display the motion of the lawn mower. 

This movement can be achieved by using two geared D.C. 

motors. Geared DC motors can be defined as an extension of 

DC motor .A geared DC Motor has a gear assembly attached 

to the motor. The speed of motor is counted in terms of 

rotations of the shaft per minute and is termed as RPM .The 

gear assembly helps in increasing the torque and reducing 

the speed. 

BLDC motor is used to cutting of lawns using 

blades.. In order to make the operation more reliable, more 

efficient, and less noisy the recent trend has been to use 

brushless D.C (BLDC) motors. They are also lighter 

compared to brushed motors with the same power output. 

The brushes in conventional D.C motors wear out over the 

time and may cause sparking. 

 
Fig. 1: Solar panels 

The brushes change the polarity of the pole to keep 

the rotation on of the armature. The basic principles for the 

brushed DC motor and for brushless DC motor are same i.e., 

internal shaft position feedback. Brushless DC motor has 

only two basic parts: rotor and the stator. The rotor is the 

rotating part and has rotor magnets whereas stator is the 

stationary part and contains stator windings. In BLDC 

permanent magnets are attached in the rotor and move the 

electromagnets to the stator. The high power transistors are 

used to activate electromagnets for the shaft turns. The 

controller performs power distribution by using a solid-state 

circuit.  

III. BLOCK DIAGRAM 

 
Fig. 2: Block Diagram 

IV. HARDWARE SYSTEM 

A. Microcontroller AT mega 328P 

 
Fig. 3: ATMEGA 328 
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The high-performance Atmel Pico Power 8-bit AVR RISC- 

based microcontroller combines 32KB ISP flash memory 

with read-while-write capabilities, 1024B EEPROM, 2KB  

SRAM, 23 general purpose I/O lines, 32 general purpose 

working registers, three flexible timer/counters with 

compare modes, internal and external interrupts, serial 

programmable USART, a byte-oriented 2-wire serial 

interface, SPI serial port, a 6- channel 10-bit A/D converter 

(8-channels in TQFP and QFN/MLF packages), 

programmable watchdog timer with internal oscillator, and 

five software selectable power saving modes. The device 

operates between 1.8-5.5 volts. By executing powerful 

instructions in a single clock cycle, the device achieves 

throughputs approaching 1 MIPS per MHz, balancing power 

consumption and processing speed. 

B. WIFI Module 

 
Fig. 4: WIFI Module 

The ESP8266 WiFi Module is a self-contained SOC with 

integrated TCP/IP protocol stack that can give any 

microcontroller access to your WiFi network. The ESP8266 

is capable of either hosting an application or offloading all 

Wi-Fi networking functions from another application 

processor. Each ESP8266 module comes pre-programmed 

with an AT command set firmware, meaning, you can 

simply hook this up to your Arduino device and get about as 

much WiFi-ability as a WiFi Shield offers (and that’s just 

out of the box)! The ESP8266 module is an extremely cost 

effective board with a huge, and ever growing, community  

C. Solar Panel 

 
Fig. 5: Solar panels 

Solar panels generate free power from the sun by converting 

sunlight to electricity with no moving parts, zero emissions, 

and no maintenance. The solar panel, the first component of 

an electric solar energy system, is a collection of individual 

silicon cells that generate electricity from sunlight. The 

photons (light particles) produce an electrical current as they 

strike the surface of the thin silicon wafers. A single solar 

cell produces only about 1/2 (.5) of a volt. However, a 

typical 12 volt panel about 25 inches by 54 inches will 

contain 36 cells wired in series to produce about 17 volts 

peak output. If the solar panel can be configured for 24 volt 

output, there will be 72 cells so the two 12 volt groups of 36 

each can be wired in series, usually with a jumper, allowing 

the solar panel to output 24 volts. When under load 

(charging batteries for example), this voltage drops to 12 to 

14 volts (for a 12 volt configuration) resulting in 75 to 100 

watts for a panel of this size. 

D. Motor Driver 

L293D is a dual H-bridge motor driver integrated circuit 

(IC). Motor drivers act as current amplifiers since they take 

a low-current control signal and provide a higher-current 

signal. This higher current signal is used to drive the motors. 

L293D contains two inbuilt H-bridge driver circuits. 

 
Fig. 6: Motor Driver 

In its common mode of operation, two DC motors 

can be driven simultaneously, both in forward and reverse 

direction. The motor operations of two motors can be 

controlled by input logic at pins 2 & 7 and 10 & 15. Input 

logic 00 or 11 will stop the corresponding motor. Logic 01 

and 10 will rotate it in clockwise and anticlockwise 

directions, respectively. 

E. Sensor 

 

 
Fig. 7: Ultrasonic Sensor 

Ultrasonic sensors are used to detect objects and distances. 

Utilize the properties of sound. Objects and distances are 

determined precisely and with excellent background 

suppression and immunity to many types of foreign objects 

in the environment. The output used – switching, analog, or 

both is determined on the basis of your application required. 

V. ADVANTAGES 

 Reduse pollution caused by gasoline lawn mover 

 No need for external power supply 

 Can be controlled over our mobile phone using wifi  

 It is considerably low in cost. 
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VI. FLOW CHART 

 
Fig. 8: Flowchart 

VII. CONCLUSION 

In the world today, all machines are designed with the aim 

of reducing or eliminating greenhouse gas emissions which 

is the major causes of climate change. This solar powered 

lawn mower will meet the challenge of environmental 

pollution and low cost of operation since there is no cost for 

fuelling. A solar powered lawn mower has been developed 

for the use of residences and establishments that have lawns 

where tractor driven mowers could not be used. The 

machines capacity is adequate for this purpose. The machine 

has proved to be a possible replacement for the gasoline 

powered lawn mowers. 
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