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ABSTRACT

An automatic lawn cutter helps the user to cut the grasiseir lawn with less effort. The different sensors are
used to detect and avoid objects obstacles and humangirten while moving. The objective of automatic lawn auige
that the user can specify the area that is to be cut dagimavmachine and the height of grass to be cut as per
the requirement is done by using the keypad. The designutmatic lawn cutter is done by using an
AT mega microcontroller, RF module, IR sensors, moto@D Display and Keypad. This grass cutter can worany of
two modes i.e.—Automatic and Manual. All hardware and software operatiores @ntrolled by AT mega
microcontroller. The wireless communication betweemate (manual mode) and robot is performed by the RF modules
which covers a range of 50 meters. For obstacle detecthie robot is developed with IR sensor. Four mot&rsised, one
for grass cutting and two for wheels. Driver IC L293D duge drive the motors. The entire circuitry is connected
with 12V battery. All the operations are controlled by tahemselves in automatic mode and in case of hurdle detecti
they change the lane and moves back. By using the kelypagkpected task is performed In the manual mode totepera
the robot. For transmission and reception of the informatiomesn remote and robot, RF module is used and to display
the fetched information related to the detection of hutdRD is used. And also the blade is attached with front botib
the robot which is used for cutting the grass.
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INTRODUCTION

Pollution is a major threat for entire world becausenofeasing demand in automobile sector. Pollution starts
from our own homes and it was generated by us. The conventmmal cutter is power by gas which pollutes
the environment. Since the cost of fuel usage is incrgakig by day it is not an efficient method to go with gas pede
lawn cutter. Hence the Solar powered lawn cutters weredmted for eliminating the occurrence of pollution. Solar
energy is utilized to power an electric motor for rotatddra blade which in turn cuts the grass in the lawn. Baitdesign
cost increases. So an automatic lawn cutter was proposedh wbonsist of a rechargeable battery.
To eliminate the environmental hazardless which has occurrelgdrogen gas powered lawn cutter, we here propose an
alternative solution with automatic lawn cutting machine. Tlstrof the commercial running lawn cutter machines uses
gasoline with small adjustments in the design of thbwator and a hydrogen reservoir which contains solid-statal me
hydrides. Periodically check up is done and annual mainteriamerformed by changing the lubricating oil of the engine,
and thereby passing inlet of air into the reservoir factigating the metal hydride powder. Periodically chepks done
and annual maintenance is performed by changing the lubrigzitiog the engine, and thereby passing inlet of air into

the reservoir for reactivating the metal hydride powé#emce as an alternative solution, automatic lawn cigtidesigned
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and implemented using rechargeable battery for economigsbme. The sensors play a vital role and are considered as
the eyes for lawn cutter. Automatic lawn cutter cangrenfthe operation of cutting the grass in specified &nefeeding

input from the keypad. The height of grass to be cut isralted by adjusting the height of blades. Thus the idea of this
lawn mower is to cut the grass in the lawn with lesereffAlso to cut the grass of particular area as per nesgrirement

this automatic robotic lawn cutter is used.

LAWN CUTTER BLOCK DIAGRAM

BATTERY

v

Figure 1: Block Diagram of Lawn Cutter

MICROCONTROLLER — ATMEGAS8

Features
* High-performance, Low-power AVR® 8-bit Microcontroller
* Advanced RISC Architecture
* High Endurance Non-volatile Memory segments
Peripheral Features
»  Special Microcontroller Features

« Power-on Reset and Programmable Brown-out Detection

Internal Calibrated RC Oscillator
« External and Internal Interrupt Sources
¢ Five Sleep Modes: Idle, ADC Noise Reduction, Power-saeajer-down, and Standby

* Power Consumption at 4 MHz, 3V, 25°C
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PIN CONFIGURATION

(RESET) PCe [ 1 28 [0 PC5 (ADC5/SCL)
(RXD) PDO W 2 27 [0 PC4 (ADC4/SDA)
(TXD) PD1 W 3 26 [0 PC3 (ADC3)
(INTO) PD2 W 4 25 [0 PC2 (ADC2)
(INT1) PD3 W 5 24 [0 PC1 (ADC1)
(XCK/T0) PD4 B 6 23 [ PCO (ADCO)
\Velel ¥4 22 |l GND
GND W 8 21 E AREF
(XTAL1/TOSC1) PB6 [ 9 20 [l AVCC
(XTAL2/TOSC2) PB7 [] 10 19 [0 PB5 (SCK)
(T1) PD5 W 11 18 [0 PB4 (MISO)
(AINO) PD6 Wl 12 17 [3 PB3 (MOSI/OC2)
(AIN1) PD7 B[ 13 16 [0 PB2 (SS/OC1B)
(IcP1) PBO ] 14 15 [A PB1 (OC1A)

Figure 2: Pin Configuration of Atmega 8 Microcontroller

L293D Dual H-Bridge Motor Driver
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Figure 3: A Simple Schematic for Interfacing A DC Motor Using LD3D

The IC L293D is used to drive the motor, which is a dud@ridge motor driver. The interfacing of two DC
motors is done by using one IC L293D and is used to controdliteetion of rotation in both clockwise and counter
clockwise direction. Per channel the output current is 600nthita peak output current is 1.2A. Output diodes have been
connected within the IC to protect the circuit from fleev of back EMF. The output supply ranges from 4.5V to 36V,
which makes L293D as a best selection as DC motor difigure 3 represents simple schematic for interfacing a DC

motor using L293D. Table 1 represents the operation of motor.

Table 1: Operation of Motor

Truth Takle

A B Description

a Lo, Motor stops or Breaks

i 1 Motor Buns Anti-Cloclwise
1 6 Moter Buns Clockwise

1 1 Motor Stops or Breaks

The “H-Bridge" controls the motion of the motor and isivid from the actual shape of the switching circuit. It

is also termed as "Full Bridge". H-Bridge consists afrfewitching elements as shown in the figure 4 below.
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Figure 4: Four Switching Elements in the H-Bridge

In the figure 4 there are four switching elements namelHi@h side left (ii)High side right (iii)Low side
right(iv)Low side left. The motor changes its directamtording to the position of switches being turned ON. Kkaniple
if High side left switch and Low side right switch are (Nen motor will rotate in forward direction since therent
flows through the motor coil via switch low side right from Rowupply to ground This flow of current is shown in the

figure 5 below.
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Figure 5: Flow of Current when both High Side Left andLow Side Right are Switched ON

Correspondingly when a low side left switch and high siglkt switch are turned ON, the current will flow in oppes
direction and motor will rotate in backward direction. W @lso make a small truth table According to the switching

operations of H-Bridge truth table is formulated as shimwiable 2.
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Table 2: Truth Table Showing the Operation of H-Bridge

High Left High Right Low Left Low Right Description

On Off Off On Motor runs clockwise

Off On On Off Motor runs anti-clockwise
On On Off Off Motor stops or decelerates
Off Off On On Motor stops or decelerates

With the usage of transistors and MOSFET's, H-Bridgecarstructed and designed with the consideration of
power handling capacity of the circuit. If motors are neededin with high current then lot of dissipation is there. So

head sinks are needed to cool the circuit. So by simpletsing elements make our own H-Bridge, or other option we
have is using an IC based H-bridge driver.

LCD

A liquid crystal display is a device which is made upieakls arranged in front of a light source or reflector. Each
pixel consists of liquid crystal molecules which are suspgridecolumns between two transparent electrodes and two
polarizing filters and the axes of polarity of them argpadicular to each other. Light passing through one filtarld be
blocked by the other filter when there is absence of @lrpettween them. The liquid crystal is responsibietfasting the

polarization of light getting entered in one filter fdtowing it to pass through the other filter and the Pin Riagof LCD
is as shown in figure 6 and the pin configuration is showalle 2.
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Figure 6: Pin Diagram of LCD
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Pin Configuration

Table 3: Pin Configuration of LCD

PIN CONNECTIONS

PIN Symbol Level Function

1 VSS - GND(OV)

2 VDD - Supply Voltage for Logic(+V)
3 VO - Power supply for LCD

4 RS H/L H: Data; L: Instruction Code
5 R/W H/L H: Read; L: Write

6 E H/L Enable Signal

7 DBO H/L

8 DB1 H/L

9 DB2 H/L

10 DB3 H/L

11 DB4 H/L

12 DB5 H/L Data Bus Line

13 DB6 H/L

14 DB7 H/L

15 BL1 - Backlight Power(+5V)

16 BL2 - Backlight Power(0V)

Three pins namely A, B and Enable are needed for integac DC motor. By connecting Enable to VCC, the
output can be enabled and to make the motor work only twe @ia required. It is easy to program with the
microcontroller. The programming will be same for BJTuwir and L293D by allowing the appropriate combinations of A
and B. The programming is done by using C language. In makiogot, the first thing is to make move on the ground.
Either DC motor or a stepper motor can be selecteth&king the movement of robot. Dc motors are preferred in case of
consideration of factors such as speed, weight, size, @sid Tthe speed of motor can be easily controlled, theetiin
control of rotation, encoding of the rotation is made edsilyusing a DC motor. To interface a DC motor with a
microcontroller H-bridge is selected. L293D IC an H-bridgetor driver is available for interfacing. H-bridge caroate

made by using transistors and MOSFETS.

CONCLUSIONS

The environmental production and low cost of operation with nbfoo$ueling has been the major advantage of
the proposed work and it had been designed and implementedtting the grass with desired height. An Automatieri
cutting machine was developed for the use of cutting giras®sidential area and is established as an alternative
replacement in place of tractor driven grass cutting mashifieis machine provides good replacement for the gasoline
powered lawn mowers also. Thus Automatic Lawn Cutter deasloped by using keypad, LCD display, AT mega
microcontroller, RF module, IR sensors, motors and tyatted was made to automatically work successfully.
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