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Abstract— the present technology commonly used for cutting 

the grass is by using the manually handle device. In this 

project we have automated the machine for cutting the grass. 

The smart solar grass cutter with solar tracking is a fully 

automated grass cutting vehicle powered by solar energy that 

also avoids obstacles and is capable of fully automated grass 

cutting without the need of any human interaction. The 

system uses 12v batteries to power the vehicle movement 

motors as well as the grass cutter motor. We also use a solar 

panel to charge the battery so that there is no need of charging 

it externally. The grass cutter and vehicle motors are 

interfaced to arduino board that controls the working of all 

the motors. It is also interfaced to an ultrasonic sensor for 

object detection. In this also, we examine a schematic to 

extract maximum obtainable solar power from a PV module 

and use the energy for a DC application. This project 

investigates in detail the concept of Maximum Power Point 

Tracking (MPPT) which significantly increases the efficiency 

of the solar photovoltaic system. 
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I. INTRODUCTION 

Earlier most of the activities are done by manually. 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 activities which included 

human efforts are either replaced or automated by the use of 

machines gradually or other kinds of equipment’s. Skilled 

persons are required for conventional grass cutter .Why 

because here we uses animals like bulls etc. now a days the 

technology is developed in other hands skilled persons with 

convention grass cutter were potential to meet basic energy 

needs of teeming millions who live in rural India. 

Moving the grass cutters with a standard motor 

powered grass cutters is an inconvenience, and no one takes 

pleasure in it. Cutting grass cannot be easily accomplished by 

elderly, younger, grass cutter moving with engine create 

noise pollution due to the loud engine, and local air pollution 

due to the combustion in the engine. Also, a motor powered 

engine requires periodic maintenance such as changing the 

engine oil. Even though electric grass cutters are not 

environmentally friendly, they too can be an inconvenience. 

Along with motor powered grass cutter, electric grass cutters 

are also hazardous and cannot be easily used by all. Also, if 

the electric grass cutter is corded, cutting could prove to be 

problematic and dangerous. The prototype will also be will 

be charged from sun by using sun tracking solar panels. This 

is because solar energy is an unlimited energy resource, set to 

become increasingly important in the longer term, for 

providing electricity and heat energy to the user. Solar energy 

also has the potential to be the major energy supply in the 

future. Solar tracker is an automated solar panel that actually 

follows the Sun to increase the power. The solar tracker is 

very useful for device that needs more sunlight for higher 

efficiency such as solar cell. Many of the solar panels had 

been positioned on a fixed. As sun is a moving object, this 

approach is not the best method. One of the solutions is to 

actively track (MPPT) the sun using a sun tracking device to 

move the solar panel to follow the Sun. With the Sun always 

facing the panel, the maximum energy can be absorbed, as the 

panel is operating at their greatest efficiency. The most 

frequently used different types of sensors here are based on 

the quantities such as Electric current or Potential or 

Magnetic or Radio sensors, Thermal or Heat or Temperature 

sensors, Proximity sensors, Optical sensors, Position 

sensors. Presence sensing technology is used to monitor, 

regulate and control these processes. More specifically, 

presences sensors help verify that critical process steps are 

completed as intended. 

 
Fig. 1: An early cylinder (reel) mower, showing a fixed 

cutting blade in front of the rear roller and wheel-driven 

rotary blades 

II. PROCESS FLOW 

 
Fig. 2: Block diagram of smart solar grass cutter 

Electrical energy of the battery is converted to mechanical 

energy through a set of blades designed to achieve cutting 

operation. The electric circuit ensures power transfer from the 

battery to run the D.C. motor, while the solar panel power to 

continuously recharge the battery while in operation. The 

cutting blades tap power from the D.C. motor. When the 

power switch is on, the electrical energy from the battery 

powers the motor which in turn actuates the blades. The solar 

panel generates current to recharge the battery, thereby 

compensating for the battery discharge. The rotating blades 

continuously cut the grass as the cutter is propelled forward 

and the cut grass. 
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III. MPPT SOLAR CHARGE CONTROLLER 

The core function of a charge controller is to maintain the 

battery at highest possible state of charge so when the PV 

module charges the battery the charge controller shields the 

battery from overcharge and detaches the load to prevent deep 

or full discharging. In other words it simply performs the 

necessary function of ensuring that the batteries cannot be 

damaged by overcharging by effectively cutting off the 

current from the PV panels when the battery voltage reaches 

a certain level. So basically a Maximum Power Point 

Tracking Solar Charge Controller performs an extra function 

to improve the system efficiency. The efficiency loss in a 

basic system is due to a miss-match between voltage 

produced by the PV panels and that required to charge the 

batteries under certain conditions. Ideally, charge controller 

directly controls the state of charge of the battery. Without 

charge control, the current from the module will flow into a 

battery proportional to the ‘IRRADIANCE’ (the radiant 

power received by a surface per unit area), whether the 

battery needs to be charging or not. If the battery is fully 

charged, unregulated charging will cause the battery voltage 

to reach exceedingly high levels, causing electrolyte loss, 

internal heating and also might lead to grid corrosion. So we 

can basically say that a charge controller maintains the health 

and extends the lifetime of the battery. Hence the necessity of 

having such a type of charge controller has immense 

advantage while using solar panels. This work done by the 

controller has a very complex mechanism where the main 

components are a converter and sensor. There are certain 

algorithms assigned to the system in order to compare and 

decide on that right voltage and power which makes the 

whole system a truly smart and further efficient. So from the 

sunlight captured by the PV panels are then turned into 

current which is later sent to these controllers for further 

modifications. 

Arduino is an open-source project that created 

microcontroller-based kits for building digital devices and 

interactive objects that can sense and control physical 

devices. The project is based on microcontroller board 

designs, produced by several vendors, using various 

microcontrollers. 

 
Fig. 3: Block Diagram for solar tracking panel (MPPT) 

A. Solar-Panel Characteristics 

Solar panels provide peak output power when operated at 

their MPP. The MPP is a voltage and current corresponding 

to the panel’s highest obtainable output power. MPPT 

harnesses this power from a solar panel even as the amount 

of illumination varies. A characteristic of solar panels is that 

the panel voltage decreases as the current drawn from the 

panel increases. If the current drawn is too high, the voltage 

collapses and the amount of power drawn becomes very low. 

Figure 1 illustrates a particular solar panel’s output current 

and output power versus its output voltage. The MPP is 

labeled. A horizontal green line on the graph shows where the 

output power is at least 90% of the MPP. Above this line, 

between Points 1 and 2, the panel provides the most power. 

When the solar-panel-powered load requires only 

pulses of power and does not need to be powered 100% of the 

time, one simple way to operate within 90% of the MPP is to 

turn on the load at Point 1 and turn it off at Point 2. When the 

load is on, it draws its required power, which lowers the panel 

voltage. This moves the operating point from Point 1, through 

the MPP point, and over to Point 2. At Point 2, the load is 

turned off and the panel voltage rises again. Even with this 

simple operation, there are three issues that must be 

overcome. 

First, the load likely requires a different voltage than 

what the panel outputs. Thus, a high-efficiency power supply 

is required to convert the variable and relatively high panel 

voltage into a constant voltage for the load. 

 
Fig. 4: Graph of a solar panel’s MPP 

Second, the panel voltage should be measured and 

the power supply disabled or enabled based on that voltage. 

Most power supplies have a digital input to enable or disable 

them. Such an input has a very imprecise threshold to 

differentiate a logic low from a logic high. With an imprecise 

threshold, the panel voltage cannot be wired directly to the 

enable input. Instead, an external circuit with a precise 

threshold is required. A supply-voltage supervisor can be 

used, but this adds the cost and complexity of a second 

device. 

Third, the quickly changing panel voltage must be 

greatly slowed down to allow sufficient operating time to 

accomplish the required tasks. Changing the panel voltage 

from Point 1 to Point 2 requires almost no time—theoretically 

zero seconds. During this time, when the voltage varies from 

Point 1 to Point 2, the power supply for the load must turn on 

and the load must perform its task. This requires a power 

supply with a very fast turn-on and a long enough holdup of 

the panel voltage to perform the necessary tasks. 

B. Working of MPPT Charge Controller 

The maximum power point (MPP) describes the point on a 

current voltage (I-V) curve at which the solar PV device 

generates the largest output i.e. where the product of current 

intensity (I) and voltage (V) is maximum. 
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The MPP may change due to external factors such 

as temperature, light conditions and workmanship of the 

device. 

In order to ensure maximum power output of a solar 

PV device in view of these external factors, maximum power 

output trackers (MPPT) may be operated to regulate the 

resistance of the device. 

IV. PROPOSED SYSTEM 

Solar automatic panel is a closed loop control system 

designed to align a solar panel such that its surface is always 

normal to sun during day hours. This method helps to increase 

the power collection efficiency by developing a device that 

tracks the sun to keep the panel at a right angle to its rays. The 

LDR detects the sun light and they give corresponding 

voltage to comparator section which is given into digital 

module. The digital module constructed using logic gates. 

The signal formed from the digital module is given into motor 

interface module. It controls the movement of solar panel 

according to the light depended resistor sensing.  A DC motor 

is used for movement. 

V. HARDWARE REQUIREMENTS 

Arduino board, Current Sensor, Stepper Motor, Voltage 

Regulator, Converter, Diodes, transistors, capacitors, Relay 

driver IC, Transformer, Solar Panel, Motor Driver IC, DC 

Motors, Ultrasonic Sensor, Batteries, Robotic Body etc. The 

portable Grass cutter machine with solar power is used to 

fulfil the objectives of the proposed idea we need to 

understand the basic elements of few electronics like 

comparator, relay, solar panel, charging circuit, rechargeable 

battery, temperature sensor, geared DC motor, cutting tools. 

VI. ADVANTAGE 

Solar tracking systems are used to continually orient 

photovoltaic panels towards the sun and can help maximize 

your investment in your PV system. They are beneficial as 

the sun's position in the sky will change gradually over the 

course of a day and over the seasons throughout the year. 

They can be used most effectively in areas with low horizons 

and locations that are shade free from dawn to dusk each day. 

Throughout the year the tracking array will be able to utilize 

the wide open access to gain every available electron from the 

sun. This way, energy production is at an optimum and 

energy output is increased year round. The standalone PV 

home kit system is a very reliable and uncomplicated source 

of energy production; the panels don't move and require little 

maintenance. Solar tracking systems are used to continually 

orient photovoltaic panels towards the sun and can help 

maximize your investment in your PV system. They are 

beneficial as the sun's position in the sky will change 

gradually over the course of a day and over the seasons 

throughout the year. Advantages to using a tracker system 

like this will depend mainly on it's placement in determining 

how well it will increase the effectiveness of the panels. They 

can be used most effectively in areas with low horizons and 

locations that are shade free from dawn to dusk each day. 

Throughout the year the tracking array will be able to utilize 

the wide open access to gain every available electron from the 

sun. This way, energy production is at an optimum and 

energy output is increased year round. This is especially 

significant throughout the summer months with its long days 

of sunlight available to capture and when, at many Northern 

latitudes, the sun rises in the northeast and sets in the 

northwest, no energy will be lost. For those with limited space 

this means that a smaller array only needs to be installed, a 

huge advantage for those smaller sites with only a small area 

to place equipment; they will be able to produce maximum 

energy output but only need to utilize one of the smaller solar 

home systems. 

 Easy to move from one place to another place. 

 Compact size and portable 

 Operating principle is simple. 

 Non-skilled person also operate this machine 

VII. RESULT &DISCUSSION 

The system is focusing on the controller design. The 

constructed system has been tested and some data from 

hardware measurement have been collected and discussed. 

Typical solar panel has been used and the purpose only to 

prove the designed system is able to operate accordingly. 

Therefore the surrounding effects, for instance, weather 

condition are not seriously considered during hardware 

testing. 

VIII. CONCLUSION 

In the presented paper provides the fabricated information 

about the “Smart Solar Grass Cutter with MPPT system” 

which was designed such that the solar plate generates solar 

energy and utilizing this energy for running the grass cutter 

motor. Integrating features of all the hardware components 

used have been developed in it. Presence of every module has 

been reasoned out and placed carefully, thus contributing to 

the best working of the unit. Secondly, using highly advanced 

IC’s with the help of growing technology, the project has 

been successfully implemented. Thus the project has been 

successfully designed and tested. The idea can be extended 

by adding more features like displaying the solar voltage 

generated on LCD display unit, also alerting when the battery 

voltage level goes low below threshold limit. We can add an 

interfacing of automatic power bank to charge the battery 

instantly. It can also be extended using driver circuits for 

controlling intensities, speed levels of the motor. Extensions 

using Wireless remote controls like RF, zigbee, Wi-Fi 

networks through which the grass cutter works. This lawn 

mower will meet the challenge of environmental production 

and low cost of operation since there is no cost for fueling. A 

lawn mower has been developed for the use of residences and 

establishments that have lawns where tractor driven mowers 

could not be used. 
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