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Abstract This Research focuses on operating of automated solar grass cutter. An automatic solar grass cutter reduces the hassle 

needed for cutting grass within the lawns. Also, alternative energy are wont to offer the drive for the cutter and therefore the 

varied sensors are wont to find and avoid the unessential objects within the field throughout operations. This technique conjointly 

cares for a battery that may even be charged through solar power instead of exploiting any external power. During this un-

hearable sensors also are wont to find any object/human/or animal whereas cutting the grass therefore to avoid them. It consists of 

a microcontroller Adriano ATMEGA328U, show LCD digital display alphanumeric display for higher response and 

understanding to the user. This paper can project the operation and the dealing principle of the automated grass cutter. Also , the 

planning parameters square measurement mentioned. 
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1. Introduction-   Automatic solar grass cutter will reduce the effort required for cutting grass in the 

lawns. Also, solar power will be used to provide the driving force for the cutter and various sensors will be 

used to detect and avoid the unnecessary objects in the field during operation. Traditionally, lawn mowers 

are often clunky pieces of machinery that involves a lot of strength and energy to use. From robotic lawn 

mowers that can incredibly cut the grass for you to those that are cleverly powered by solar energy, these 

convenient and easy-to-use grass-cutting devices make straightening up your lawn more pleasing. 

               The solar lawn mower is a fully automated grass cutting robotic vehicle powered by solar energy 

that also avoids obstacles and is capable of fully automated grass cutting without the need of any human 

intervention. 

2. PROBLEM DEFINATION 

 The main object of this solar power grass cutter is using renewable energy source instead of fuel-based 

energy sources. Using the solar based energy sources is easier to use, and more advantageous as comparing 

other energy sources. 

 To make life easier and automotive, also decreasing need of manpower. 

 Reduce the pollution in the environment. 
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3. METHODOLOGY 
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4. Component  

1.  Block Diagram  

 

Fig No: 01 Block diagram of solar grass cutter 

2. Solar panel - A solar panel is set of solar photovoltaic modules electrically connected and mounted on 

structure. A photovoltaic module is a packaged, connected assembly of solar cells. The solar panel can be 

used as a component of a larger photovoltaic system to generate and supply electricity in commercial and 

residential applications. 

 

Fig No  02 Solar Panel 
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3. Arduino ATmega328P - Arduino is brain of overall system. Arduino is single-board microcontroller 

intended to make building interactive objects or environments more accessible. Introduced in 2005, the 

Arduino’s designers sought to provide an inexpensive and easy way for hobbyists, students, and 

professionals to create devices that interact with their environment using and actuators.   

 

Fig No :03 Pin diagram of Arduino ATmega328 

4. DC Motor: A simple DC motor typically has a stationary set of magnets in the stator and an armature 

with a series of two or more windings of wire wrapped in insulated stack slots around iron pole pieces 

(called stack teeth) with the ends of the wires terminating on a commutator. Advantages of a brushed DC 

motor include low initial cost, high reliability, and simple control of motor speed. Disadvantages are high 

maintenance and low life-span for high intensity uses. 

 

 

Fig No .:04 DC Motor 

 

5. Motor driver:  The L293D is designed to provide bidirectional drive currents of up to 600mA at the 

voltages from 4.5V to 36V.This device is used to drive inductive loads such as relays, solenoids, DC and 

bipolar stepping motors, as well as other high-current/ high-voltages loads in positive-supply applications. 
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Fig.No :05 Motor driver 

 

6. Ultrasonic Sensor The Ultrasonic sensor module is a convenient way for measuring distances from 

objects. This module has a lot of applications such as parking sensors, obstacle and terrain monitoring 

systems, industrial distance measurements 

 

 

Fig No 06 Ultrasonic Sensor 

7. Accelerometer Sensor The ADXL335 is a small, thin, low power, complete 3-axis accelerometer with 

signal conditioned voltage outputs. The product measures acceleration with a minimum full-scale range. It 

can measure the static acceleration of gravity in tilt-sensing applications, as well as dynamic acceleration 

resulting from motion, shock, or vibration. 
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Fig No: 07 Accelerometer Sensor 

5. DESIGN CALCULATION 

● Blade Calculations:  

We have selected trimmer blade as it is cheap and also light-weight than traditional blades. 

Following are the dimensions of the Trimmer Blade. 

❖  Weight: 270 gm 

❖  Washer diameter: 10.5 mm 

❖  Overall diameter of Blade: 300 mm 

i.Cutting Circumference =  2𝜋𝑟 

  =  2 π * 150 

  =  942.48 mm 

  =  945 mm 

 

ii.Weight = Mass * 9.81 

 = 0.270 * 9.81  

 = 2.64 N  

 

iii.Torque = Weight * Radius 

            = 2.64 * 150 

            = 396 N mm 

 

iv.Power = Torque * Angular Velocity  

           = 396 * (2πN/60)    …N = 6000 rpm 

           = 396 * 628.31 

           = 22739.74     …dividing by constant 5252 to  

          get the horsepower 

           = 22739.74 / 5252 

           = 4.329 

           = 5 Watt  
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● Motor Selection for Blade :  

 

Since, the required power to spin the blade is 5 Watt, for safety a motor of 10 Watt is selected. 

Following are the specifications of the motor: 

❖  12 Volt DC Motor  

❖  Speed : 6000 rpm 

❖  Torque : 450 N-mm 

❖  Power : 10 Watt 

 

● Frame Calculations : 

 

The load on the frame is estimated to be about 10 kg, considering the material, battery weight.  

This 10 kg is shared between 4 wheels. 

Hence,  

 Load = P = 10 * 9.81  

        = 98.1 N 

  Since it is shared between 4 wheels: Load / 4  

                = 98.1 / 4  

                = 24.5 N 

  Therefore, load on each wheel is 24.5 N  

  Now, Considering the standard wheel diameter of 100 mm 

   ( 100 mm wheels are commonly used for big size robo .) 

 Torque = Force * Radius  

  = 24.52 * 50  

  = 1225 N-mm 

Hence, such a Motor should be selected which can generate above mentioned torque 

● Motor Selection for Wheels : 

Based on the torque mentioned above Motor is selected having the following specifications :  

❖  12 V DC Motor 

❖  Speed : 60 – 100 rpm  

❖  Torque : 15 kg-cm = 1471 N-mm  

❖  Power : 5 Watt 

Two Motors are required for two wheels. Hence, total Power =10 Watt 

● Calculation for Solar Panel : 

No. of cells in Solar Panel are 8. 

Current Used = 0.59 Ampere  
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Current Rating = 2.25 Ampere  

Maximum Voltage Output = 2.25 V  

 

 Total Voltage = Max. Voltage * No. of Cells  

            = 2.25 * 8  

                       = 18 Volt. 

 Power = Voltage * Current 

              = 18 * 0.59  

                                               =  9.62 Watt 

                                               = 10 Watt. 

● Dimensions of Solar Panel: 

For a 10 Watt Solar Panel dimensions are given below: 

❖  Length = 350 mm 

❖  Width = 285 mm  

❖  Height = 22 mm 

The Frame is designed keeping the above dimensions in consideration.If the frame is made any bigger than 

the Solar Panel more load will be subjected on the wheels and if, the Frame is made smaller than the Solar 

Panel then blade might interfere with the wheels.  

 

 

 Design of PCB (Printed Circuit Board) 

 

 

Fig No :08 Circuit layout of power supply and control circuit 
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Above figure shows the Power supply connection where two output of 5V and 12V are taken from Battery. 

Capacitors are being installed for filtering purpose. Microcontroller pins are being interfaced with the LCD, 

Ultrasonic Sensor, Accelerometer Sensor. After completion of design layout in EAGLE take print out of 

designed layout on photo paper 

 Mounting of components 

Mount all the components as per the design made in the EAGLE software. And also simultaneously connect the DC 

Motor, Motor Driver through the PCB board. And connect the ON OFF switch to make the Power ON OFF, and Cutter 

motor to operate through switch. 

 

 

 

 

 

 

Fig No: 09 mounting of components 
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 Installing of Solar panel 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Now Quite Fabrication work is done on base in such a way that two metal column are created on which the 

10 Watt Solar panel is installed. Drilling of holes on base is done to attach the angle to the base. No heavy 

material was used to make the support for solar panel as to reduce as much weight as possible. 

 

           Fig No: 10 Installed Solar panel 
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Assembled Model of the Automated Solar Grass Cutter 

 

 

Fig.No:11 Automated Solar Grass Cutter 

 

 

6. RESULT & DISCUSSION 

The Automated Solar Grass Cutter can be operated in Manual Mode as well AS Automatic Mode.  

By doing the changes in Arduino program we can give delay for motor to run and stop, and also we can 

change the distance of the ultrasonic sensor and also of the accelerometer sensor. We can also change the 

Battery and solar Panel rating by replacing with higher rating battery and solar panel to increase the Storage 

of battery and working time of project. 

AUTOMATIC MODE  

To Make the robo to work Automatic you have to follow following Simple steps. Press Switch ON – Put 

Selector Switch to Automatic mode – Automatic mode activated. 

Immediately the Robot starts operating and starts the cutting process. If there is any obstacle in front of the 

Robot the ultrasonic sensors sense the obstacle and change the direction towards right side. This process 

continues until a human doesn’t switch off the Robot supply. 

 

7. RESULT 

 The solar powered grass cutter was fabricated and tested. During the machine operation electrical 

energy of the battery was converted to mechanical energy through the blade to achieve cutting operation. 

The electric circuit ensured that power was transferred from the battery to run the DC motor, while the solar 
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panel continuously charged the battery during operation. The blade generated power from the DC motor at a 

speed of 6000rpm. When the switch is on, the electrical energy from the battery powers the motor which in 

turn actuates the blade. The solar panel generates current to recharge the battery, thereby compensating for 

battery discharge. 

8. CONCLUSION 

Robotics is a very vast field that comes with different combinations of technology this helps to reduce the 

human effort and gives maximum efficient output for the work.Now a days lot of energy is wasted for 

mowing lawn in different areas of the world and also takes lots of human effort for the work. So this project 

is a package of energy saving and time saving grass cutting machine with minimum human monitoring and 

cost. It is eco-friendly grass cutter which uses renewable source of energy. This system finds its application 

where grass cutting is required to be done on large scale which is time consuming and costly in nature. 

9. FUTURE SCOPE 

“There is a huge obstacle of conserving fossil fuels such as petroleum and coal, hence in future using 

renewable resources isn’t going to be optional. Hence there is requirement to build appliances which could 

use these renewable resources. Our project focuses on such principle. This project is the first step, in the 

future significant developments can be seen in the “ Automated Solar Lawn Mower 
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