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ABSTRACT

An auton ﬁtic lﬂ\Vn lnowe] ( { \Y W S (o C wWhic CIps huma ( E
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. us high-te " g )
comfortable and sophisticated This gh-tech tools and equipment makes our job done
. Project considers the implementation of a lawn mower

which can be operated using wi

wireles

by the ardui i . .g eless 1°°h“0108>'- Every action of the | i lled
y the arduino which eliminates (he yge ¢ lawn mower is controlle

the lawn. In addition, the Project sitms at ?ip.erlmeter wires to maintain the lawn mower within
abricati :
motor run through battery e ] cating a lawn mower which makes the grass cutter

. . S0 use ; . .
project will reduce environmental and an ultrasonic sensor to detect the obstacle. This
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ABSTRAK

Pemotong rumput automatik (pemotong rumput pintar)

n.1emc.)longs r%lmPT“ secara afnomatik. Pertumbuhan pesat pelbagai alat dan peralatan bertcknologi
tinggi menjadikan  pekerjaan  kami mudah dan selesa. Projek ini mempertimbangkan
per!aksalnaan pemotong rumput yang boleh dikendalikan menggunakan teknologi tanpa wayar.
Sel?ap tindakan pemotong rumput dikawal oleh arduino yang menggunakan penggunaan wayar
permetes untuk mengekalkan pemotong rumput di dalam mmpu[ Di samping itu, projek ini
ben-u_;uan untukAmembuat fabrik pemotong rumput yang menjadikan motor pemotong rumput
berjalan mela].ux tf?n.aga bateri dan juga menggunakan sensor ultrasonik untuk mengesan
halangan. Projek Inj akan mengurangkan pencemaran alam sekitar dan bunyi. Prototaip
pemotong rumput pintar ini adalah mesra pengguna dan kos yang berpatutan. Objektif projek
adalah untuk menghasilkan mesin pemotong yang mudah alih, tahan lama, mudah untuk

dikendalikan dan diselenggara dan ia juga bertujuan untuk merekabentuk kuasa pemotong
menggunakan sumber bateri.

adalah mesin yang membantu manusia

Kata Kunci :
Tanpa wayar
Arduino
Baten

Sensor ultrasonik
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CHAPTER 1
INTRODUCTION

1.1 INTRODUCTION

A lawn mower (also named as mower or lawnmower) is a machine utilizing one or morc
revolving blades to cut a grass surface to an even height. The height of the cut grass may be fixed
by the design of the mower, but generally is adjustable by the operator, typically by a single
master lever, or by a lever or nut and bolt op each of the machine's wheels. The blades may be
powered by manual force, with wheels mechanically connected to the cutting blades so that
when the mower is pushed forward, the blades spin, or the machine may have a battery-powered
or plug-in electric motor. The most common self-contained power source for lawn mowers is a
small (typically one cylinder) intemnal combustion engine. Smaller mowers often lack any form
of propulsion, requiring human power to move over a surface; "walk-behind" mowers are self-
propelled, requiring a human only to walk behind and guide them. Larger lawn mowers are
usually either self-propelled "walk-behind" types, or more often, are "ride-on" mowers, equipped
so the operator can ride on the mower and control it. A robotic lawn mower ("lawn-mowing bot",

"mowbot", etc.) is designed to operate either entirely on its own, or less commonly by an
operator by remote control.

Two main styles of blades are used in lawn mowers. Lawn mowers employing a single
blade that rotates about a single vertical axis are known as rotary mowers, while those employing
a cutting bar and multiple blade assembly that rotates about a single horizontal axis are known as
cylinder or reel mowers (although in some versions, the cutting bar is the only blade, and the

rotating assembly consists of flat metal pieces which force the blades of grass against the sharp
cutting bar).

There are several types of mowers, each suited to a particular scale and purpose. The
smallest types, non-powered push mowers, are suitable for small residential lawns and gardens.
Electrical or piston engine-powered push-mowers are used for larger residential lawns (although
there is some overlap). Riding mowers, which sometimes resemble small tractors, are larger than
push mowers and are suitable for large lawns, although commercial riding lawn mowers (such as
zero-tum mowers) can be "stand-on" types, and often bear little resemblance to residential lawn
tractors, being designed to mow large areas at high speed in the shortest time possible. The
largest multi-gang (multi-blade) mowers are mounted on tractors and are designed for large

expanses of grass such as golf courses and municipal parks, although they are ill-suited for
complex terrain.

Page | 1
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1.2 PROBLEM STATMENT

When talking about |
aw
yle can recognize thi hi N Mower it is certainly in our minds that only strong enough
yeople ci gn s mach Thi
peo Ine. This is because the lawn mower uses manual encrgy which

are hard to handle also requ
quires the expertise 1o handle it With such a condition of the machine

and with the size of the ball,
it may require more than one worker and will also take a long time.

with the hot weather in M p
lalaysia. someone who uses this machine needs to weather the heat

which can cause a perso X ,
€ person to be highly hydrated and likely to have skin discases just to cut the

grass. Through the stud e
g Y. the weather in today's world is very badly caused by the pollution oflen
done by humans.

In addition, the cost of using this machine is high. Your power equipment engine, just
like the gas engine in your personal vehicle, needs three things to run properly—air, fuel, and a
spark 10_ ignite the air and fuel mixture. If any of these clements are not supplied to the
combustion chamber in the proper mixture and at the proper time, your engine will not run
smoothly and may lose power.An open space full of grass will require at least twice a month to
be cut. imagine that the area is just as big as a football field, it requires a lot of energy and a lot

of fuel. Of course this thing will burden us.If the cost for a month is high, so we have to pay
more for the cost to cut grass for a year and forever.

Furthermore, although the lawn machines are available in many designs, many
machines lack of safety features. users need to use safety clothing while operating the machine,
however, the safety features of the machine should also be taken care of. Because in can cause a
bad injuries and maybe causing death. there have been numerous cases of death and accidents
that occurred due to lawn Mower.

Codwrs ARDal terk eng bdah puay b ERIS M (Wgad |80y
melayang ¢ Sekolah Menengah Kebangssan (SMK) Tusnku Apd Renman Qemas Tamon pay b3

SEORANQ pela)ar pr lerbunuh a3 ous

Page | 2
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BERITA | MALAYSIA

Maut terkena bilah mesin o P Bt
rumput: Pihak kontraktor, Seastan Jabetan encicien Nege Sermben

berhubung insiden pelajar maut terkena bilah
pengurusan cual - Mahdzir mesin Remotong (umayt di Sekolah
Menengah Kebanosaan (SMX) Tuanku Abdul
Adie Sufian Zulkefli, Astro Awani | (2 Mac 17, 2018 Rahman Gemas, Negeri Sembilan pada 13
17.35 MYT Februari lalu, mendapati wujud unsur
kecualan

Jelas Menteri Pendidikan, Datuk Seri Mahdzir
Khalld, pihak Kementerian Pendidikan
mendapatl ada unsur kecualan di pihak
kontraktor pembersihan dan pengurusan
sehingga berlakunya kemalangan itu

‘Kita telah membaca laporan Itu. Laporan tu
mengesahkan ada kecualian di pihak
kontraktor dan juga di pihak pengurusan
sekolah.

KUALA LUMPUR 17 Nov. - Seorang pemotong
rumput ditemukan maut disyak( terkena

Warga Indonesia maut

terkena Serpih an batu serpihan batu grinder mesin pemotong rumput
. di sebuah ladang berhampiran Batu 29, Jalan
mesin pemOtong Ll pUt Kuala Lumpur- Ipoh, Hulu Selangor dekat sini
pagi tadi

Ketua Polis Daerah Hulu Selangor,
Superintenden Lim Bak Phal berkata, mangsa,
Sumijo Sukardl, 63, ditemukan orang awam
terbaring di ladang tersebut dan kemudian
membuat laporan kepada plhak berkuasa kira-
kira pukul 10.25 pagi.

“Hasil siasatan awal di tempat kejadian
menemukan sebuah mesin potong rumput dan
serpihan batu grinder yang mempunyal kesan

SEORANG pematong rumput ditemaian maut disysk) terkena darah bersebelahan si mati.
serphan batu grinder mezin pemotong rumput 4 sedush
tadang - UTUSAN ONLINE / GAMEBAR HIASAN

Page | 3
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13.0BJECTIVES OF THE PROJECT

e Todesign and develop a prototype of lawn mower with more safety features.
e To fabncate and improve lawn mower thay easily controlled

@ To test and investigate the function of prototype

1.4. SCOPE OF THE PROJECT

@ Design and build up lawn mower that can be controlled to cut grass in flat surface.

@ Suitable to use at house area only.

@ Not rechargeable battery (48 months battery lifetime).

1.5. CONTRIBUTION

There are many smart lawn mower now are widely use in this era but most of the current
lawn mowf’.rs are manual. This project will help to make it easier to use the lawn mower. It was
because this project will use a remote control to control the lawn mower which is will reduce a
manpower, It is also use an electronic motor that uses a battery that does not need to be
recharged many times this feature will save the cost of fuel consumption. Additionally, this
project will also build a better safety features to prevent injuries. '

1.6 .CONCLUSION

In conclusion, through the research done to produce this project, we can overcome the
problems faced by grass machine users and improve existing lawn mowers to make it easier to
use. Although the main purpose of this machine is to cut the grass, this project will also ensure
that this machine is able to reduce the accident or injury to the user thus the machine will be
accompanied by a complete design and safety features.

Page | 4
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CHAPTER 2
LITERATURE REVIEW

2.1 INTRODUCTION (Prepared by Muhammad Afif B Hairon Anuar [0SDKM17F1215])

} .At 1h<:l ll]l.llal l§tage of the project, the literature review is the previous study including
information gaihering from sources such as the intemet and resources that are relevant (o our
tests. Collection information from literature stu

o \ dies is especially important as a first stcp
rescarch. It also identifies the major issues associat

ed with research done.

This Fhapter discusses the concepts thoroughly. Based on the intemet, reference books
and obser\'gtlons. The purpose of this discussion is to describe the existing design and to see how
far the project can be implemented. Qur group is innovating a project design is in terms of lawn
mower. Most of the production of the lawn mower project only uses the manual method or need

manpower to drive the machine.So,we produce a quicker and quicker lawn mower machine in
mechanical terms.

The purpose of this discussion is to describe the method used in designing project models. Uses
of equipment @d components that have a relationship with the design chosen to meet the criteria
as a student Diploma in Mechanical Engineering,

General issues of issues or areas of focus should be identified thus providing the
appropriate context for literature review. Term "Literature" means a review article referenced to
understand and study research problems. Literature study is used to provide a study with to see
the research done in the field of study and not just summarizes the studies conducted by other
researchers. Overall trend suggestive titles in theory, methodology, evidence and conclusions. To
clarify yet the projects that have been produced here are about carabunggi and advantages
"Smart Field Mower" which is produced in comparison with a tool is already available in the
market today.

Page | 5
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22 PREVIOUS RESEARCH

LAWN MACHINE

d I w \Vi 1 A

rolving blades to cut
revolving cut a grass surface to an evep height. The height of the cut grass may be fixed

> desi fth L
by the design of the mower, but generally s adjustable by the operator, typically by a single

master lever, or by a lever or nut ap :
d bolt on each of the machine's wheels. The blades may be

)

or plug-in .electnc mOtO_r. The most common self-contained power source for lawn mowers is a
small (typl_cally one cylinder) intemal combustion engine. Smaller mowers ofien lack any form
of propulsion, requinng human power to move over a surface; "walk-behind" mowers are self-
propelled, requiring a human only to walk behind ang guide the,m

Two main styles of blades are used in lawn mowers. Lawn mowers employing a single
blade-that rotates abou_t a single vertical axis are known as rotary mowers, while those employing
a cutling bar and multiple blade assembly that rotates about a single horiz,ontal axis are known as
cylm.der or reel Towers (although in some versions, the cutting bar is the only blade, and the
rotaFmgbas;embly consists of flat metal pieces which force the blades of grass against t,he sharp
cutting bar).

o

i St NC
(Fig 1)
Backpack Lawn Mower

Page | 6
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Sma”c.s‘t llypes:qlzon-povflemd Push mowers, are suitable for small residential lawns and gardens.
ElchjLﬂ or ps orll engm.e-.p owered push-mowers are used for larger residential lawns (although
there is some overlap). Riding mowers, which sometimes resemble small tractors, are larger than
push mowers an(i are sultable”for large lawns, although commercial riding Iawr; mowers (such
0 mbO\'\ crs) can be "stand-on" types, and often bear little resemblance to residential
Jawn lmclOfS_, €ing deSlgrled to mow large areas at high speed in the shortest time possible. The
largest multi-gang (multi-blade) mowers are mounted on tractors and are designed for large

expanses of grass such as golf courses and munic; e
complex terrain. unicipal parks, although they are ill-suited for

(Fig 2)
Hand push Lawn Mower

Our project is to produce a lawn machine that can be controlled through the font. In
addition, every material used will be made an improvements for example the body of the lawn
mower, the type of cutter used and the suitable energy source used for our innovation.

Page | 7
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23 HISTORY

The first lawn mower was invented
was bomn in 1830, in Stroud City, Gloucese
as an inspirational idea. Both his
Glouchestershire. Despite being in th

by Edwin Budding in 18301"!. Edward Beard Budding
rshire, England. Since childhood he has had the talent
parents and his father were farmers living in Stroud,
€ poor, his parents are willing to go to Budding to get the
aWn mower, Budding worked as a cloth cutter in a garment

) le of busy in cun tht of the idea of
creating something useful for public benefit. d ing cloth, he still thought of the 1dea of

(Fig. 3)
Edward Beard Budding

Budding's mower was designed primarily to cut the grass on sports grounds and extensive
gardens, as a superior alternative to the scythe, and was granted a British patent on August 31,
1830 14,

Budding's first machine was 19 inches (480 mm) wide with a frame made of wrought
iron. The mower was pushed from behind. Cast-iron gear wheels transmitted power from the rear
roller to the cutting cylinder, allowing the rear roller to drive the knives on the cutting cylinder;
the ratio was 16:1. Another roller placed between the cutting cylinder and the main or land roller
could be raised or lowered to alter the height of cut. The grass clippings were hurled forward into
a tray-like box. It was soon realized, however, that an extra handle was needed in front to help
pull the machine along. Overall, these machines were remarkably similar to modem mowers.?

Two of the earliest Budding machines sold went to Regent's Park Zoological Gardens in
London and the Oxford Colleges.[l In an agreement between John Ferrabee and Edwin Budding
dated May 18, 1830, Ferrabee paid the costs of enlarging the small blades, optaincd lencrs‘of
patent and acquired rights to manufacture, sell and license other manufacturers in the production
of lawn mowers. Without patent,Budding and Ferrabee were shrewd enough to allow other

Page | 8
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preparation of modemn-style sporting ovals, playing
. the codification of modem rules for many sports,
N tennis and others,

fields (pitches), grass courts, etc. This led to
including for football, lawn bowls, Jaw

Lawn Mower Created by Edwar Beard Budding

It took ten more years and further innovations to create a machine that could be drawn by
animals, and sixty years before a steam-powered lawn mower was built. In the 1850s, Thomas
Green & Son of Leeds introduced a mower called the Silens Messor (meaning silent cutter),
which used a chain drive to transmit power from the rear roller to the cutting cylinder. These
machines were lighter and quieter than the gear-driven machines that preceded them, although
they were slightly more expensivel’. The rise in popularity of lawn sports helped prompt the
spread of the invention. Lawn mowers became a more efficient alternative to the scythe and

domesticated grazing animals.

Manufacture of lawn mowers took off in the 1860s. By 1862, Ferrabee's company was
making eight models in various roller sizes. He manufactured over 5000 machines until
production ceased in 1863. The first grass boxes were flat trays but took their present shape in
the 1860s. James Sumner of Lancashire patented the first steam-powered lawn mower in 1893.
His machine bumned petrol and/or paraffin (kerosene) as fuel. These were heavy machines that
took several hours to warm up to operating pressure!®. After numerous advances, these machines
were sold by the Stott Fertilizer and Insecticide Company of Manchesterand Sumner. The
company they both controlled was called the Leyland Steam Motor Company.

Page | 9
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Around 1900, one of the

best kn 1 A%
. ) ; own [1n 114 ach! .
vailable in chain- or gear- glish machines was the Ransomes’ Automaton,

driven models
8. ‘Tous :
! ine) engine-powered mowers af hNumuuu.s manufacturers entered the ficld with petrol
ansomcs in 1902. JP Engineering of EH ¢ start of the 20th century. The first was produced by
S:YY popular chain-driven mowers Ab(fll:i:l-c & ’foundcd afler World War I, produced a range of
L 8. 1is time, an ope e behind animals
pulled he large machines. These were the first iding mow[:r;alor could ride behind animals that

(Fig.5)
Commercial lawn mower in use April 1930 in Berlin.

The first United States patent for a reel lawn mower was granted to Amariah Hills on
687, In 1870, Elwood McGuire of Richmond, Indiana designed a human-pushed

January 12, 18
tweight and a commercial success. Amariah Hills went on to

Jawn mower, which was very ligh

found the Archimedean Lawn Mower Co. in 1871.

powered lawn mowers were first manufactured in 1914 by

Ideal Power Mower Co. of Lansing, Michigan, based on a patent by Ransom E. Olds. Ideal
Power Mower also introduced the world's first self-propelled, riding lawn tractor in 1922, known
as the "Triplex"™?  The roller-drive lawn mower has changed very little since around
1930. Gang mowers, those with multiple sets of blades to cut a wider swath, were built in the

United States in 1919 by the Worthington Mower Company.

In the United States, gasoline-

page | 10
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1.4 TYPE OF MACHINE AND CUTTER

1.4.1 Cylinder or reel mowers

slightly overlapping that of the mower iy, it. Ga
turf such as sports fields or parks. [6] - Jang mowers are used over large areas of

T —y

(Fig. 6)

2.4.2 Rotary mowers

A rotary mower rotates about a vertical axis with the blade spinning at high speed relyi
impact to cut the grass. This tends to result in a rougher cut and brujses and shreds the r);ISI;%eOI}
resulting in discoloration of the leaf ends as the shredded portion dies. This is a%ticula 1a
prevalent if the blades become clogged or blunt. Most rotary mowers need to be seta lpittle highr y
than cylinder equivalents to avoid scalping and gouging of slightly uneven lawns, although sorr‘laer
modern rotaries are fitted with a rear roller to provide a more formal striped cut. "rhese machines
will also tend to cut lower (13 mm) than a standard four-wheeled rotary.

(Fig. 7)

Page | 11
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243 Gasoline (petrol)

Most rotary push mowers are powered by internal combustion engines. Such engines are usually
four—slroke engines, u-sed for thelr-gr cater torque. (Although a number of older modcl§ used two-
«troke engines), running on gasoline (petrol) or other liquid fuels. Intemal combustion engines
;qed with lawn mowers normally have only one cylinder. Power generally ranges from two (o
ceven horsepower (1.5 to 6.75 kW). The engines usually have 19 a carburetor and requirc a
manual pull crank to start them, although a starters offered on some models. Some mowers have

4 throttle control on the handlebar with which the operator can adjust the engine speed. (Fig.8)
The first gasol'me-powered lawn mower, 1902.

-,-.. VALY margiy Yo nm Vet wma
RARSOMES™ MUTGR” LW~ WowEs.
il Lozemest Potrel Motor Mewers.

DL Sebors bevs orw bory mpoted, teebey v 0 DAL, Ve K 7
——'-.--'——'_-—'m_{:,.- _.‘_'__:'E_ln-cn._mnn-—--

AL X
prf ey U, 1 o Berne, ved sy ey

RAND POWER amg NORSE and PONY WACMINES. 1y )l sizes 19 sait every requiremest,

e "

Figure 8
The first gasoline-powered lawn mower, 1902.

Other mowers have a fixed, pre-set engine speed. Gasoline mowers have the a@vantages over
electric mowers of greater power and distance range. They do create po!lutlon due to the
combustion in the engine,(Fig. 5) and their engines require periodic m.amte_nance such as
cleaning or replacement of the spark plug and air filter, and changing the engine 0il.[7][8]

2.4.4 Electricity

Electric mowers are further subdivided into corded and cordless electric models. Both are
relatively quiet, typically producing less than 75 decibels, while a gasoline lawn mower can be as
loud as 95 decibels or more. [9]

(Fig. 9)

Page | 12
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15 RESEARCH ON MATERIAL ysgp

1.Arduino

grammable circuit board (often referred to as
Integrated Development Environment) that

' become quj
electronics, and for good reasop Unlike I(Tllolstte ;l:

Arduino does not need a separate piece of
rd
new code onto the board ware

opglar with people just starting out with
TeVious programmable circuit boards, the
which called a programmer in order to load

i axmms - ARDUINO

T -'1 (1) ' ~
o = seereermieenerin,
< i
)
=
0

- LA J
E® (et s

(Fig.10)
Arduino

Page | 13
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cm"l"““" of Arduino :

RIALY Connection

cerves 8 place to supply power by using a Usp cable f;
( rom wal|

power supply,
) Blll’rcl JXle

1.C,-minnlcd the power supply.

3 Ground
‘ere are several ground pi :
There arc 8 PIns on the arduing gpg any ofit can be used to the circui
) s¢d to the circunt.

4.5 \/ONS
Supply 5 yolts of power,

5.3 Volts
Supply 3 volt Ofpowcr.

6. Analog .

The arcd «‘)fplmf (l:?:;:f lhcl AnfiIOg In’ l?bcl (A0 through AS on (he UNO) are Analog In pins.It
obtain l.hL et analog S"?’“"L This function convert the value of of the voltage )
analog input pin and retumns a digital valye, avolaga onan

7. Digital o
used for both digital input like telling if a button is pushed and digital output

8. Pulse-widht Modulation(PWM)
Drive a motor at various speed.The frequency of the s

I gnal on most pins is approximately 490
z

.9. Analog References

set an external reference voltage (between 0 and 5 Volts) as the upper limit for the analog input
pins.

10. Reser Button

Pushing it will temporarily connect the reset pin to ground and restart any code that is loaded on
the Arduino. This can be very useful if the code does not repeat, but you want to test it multiple
times.

11. Power LED Indicator
This LED light up whenever the plug of Arduino into a power sources.

12.TXRX LEDs

TX is short fro transmit and RX is short for receive. there are two places on the Arduino where
TX and RX appear,once by digital pins 0 and 1. These LEDs will give us some nice visual
indications whenever our Arduino is receiving or transmitting data

Page | 14
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13. Main Integrated Circuit
As the brain of the Arduino. This cap be im

with your board type) before loading upan Portant, as you ma

14. Voltage Regulator

2. Body framed

Aluminium

The main structural frame of the mower onto which the other parts of the mower are
mounted. The frame is that provides a base unjt that all of the components/subsystems are
mounted on. The aluminium frame will be designed to provide adequate sectioning for the
separate subsystems. The rear wheel motors are mounted to the rear exterior section of the frame.
The Batteries will have a separate compartment for mounting and secured safely. The Frame is to
be composed of 1.7”°x1.4”. Aluminium was chosen due to its strength and availability.(Fig.11)

ERSSRIRBIRE R LR,

OSSR PRI

(Fig.11)

Aluminium

Page| 15

Scanned with CamScanner



3. plade

onsis! of blades that arc attached tg 3 vertically roqayjp,

¢ s rotate, creating a cutting motion. (Fig, | 2) g shafl, to the downward direction. The

bl

(Fig.12)
Cable tie

We chose cable tie as a blade because its durable,low co

o St,easy to get and i
Cu“hegrasswstllkethesharp steel blade. y to get and most importantly can

4. Wheel

These help propel the mower in action. Generally, our lawn mowers have four wheels. The
diameter of the wheel is 8 inches. A Base Frame with Four Wheels of the Lawn Mower The

wheels having rubber gripped, for better moving on grass. We are using plastic wheels for
reducing the cost of lawn mower.(Fig.13)

(Fig.13)
Wheel
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5. Motor

¢ power source of a lawn mow i
The P s are typicall er that s PoOwered by ¢lectri i
[awnmOWers ypically 24V DC motor. (F Y clectric. The electric motors for

i ]g 14) The ben .
{hey run very quietly and they do not take up too mycky space ;:t;]:f the c'c‘;lﬂc motors are that
mower chassis,

(Fig.14)
Motor

6. Battery

For this project, a Lithium battery or batteries will be needed to provide 24V to the electric
motors and another 250 Watts of power to the mower in order to run these system.(Fig. 15)

Features:
Voltage — 24V,
Weight — 1.05 Kg.,

Height — 7.1875 inches

(Fig.15)
Battery
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/. lrasomic BeISES

. sensor used to detect an obstacle when (he lawn mower is running (Fig.16) Its
yltras

> stacle and gi i .
ction 1€ detect the ob he ul give remind to Arduino to stop and turn the lawn mawer 1o
I : i : ; :
(]U sther side.So,we chose the ultrasonic sensor becayse its suitable with our project idea in
the

n mower.
. gmart law

ang a
mﬂk

(Fig.16)
Ultrasonic Sensor

g, Motor Drive

(Fig.17)
Motor Drive

A motor controller is a device or group of devices that serves to govern 1n Some predetermined

manner the performance of an electric motor. use a different controller from the tyre controller to

avoid interruption to the arduino and smooth movement of the machine.
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, 6 SPEClFICATION

wheel

Wﬂb’”/— . W Automatic,four
wheel height blade

- —_— adjustment
Assemble Hight Cordless yes
Assemble Width Included Batteries
Assemble Depth Charge Time (hours) 12
Lawn Mower Type Sensor Fuel Type Reachargeable Battery
Wﬂtﬁﬂg 5.5 Run Time (min.) 120
Height (inches)
Product weight (kg) Front wheel size

diameter

Speed of electric 3000 r.p.m. Rear wheel size
motor diameter
Start type Electric Total number of 4

(Table

No.1)

Specification of Smart Lawn Mower
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rLOw CHART & DESCRIPTION
32K

oSt arch will be carried out in four stages (methods) as follows:

stage I’ Literature review
a y .

This stoge involves a literature review on the current sta

Jhis research is to find out the need, design and material
esearch based on lawn mower system will be studied.

tus of lawn mower available in market .
used. All previous reported project and

Stage 2: Design Process

The design process is to identify the ideal design. This is to e
and good condition. The design research is also to find the d
environment t0 the user.

nS}xre the product can be run in easy
esign that giving the safety

Stage 3: Product development

After component and design has been identify, assembly process is started

Stage 4: Evaluation

Complete prototype will be test and the performance will be evaluated. If fail, modification and
repair will be held and the test is repeat until successful. ’
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- Jology flow chart
\ fe¢

PROBLEM STATEMENT j

!

B OBJECTIVE / AlM

]
L DATA COLLECTION j
j

[ DESIGN

FABRICATE/ PROJECT
DEVELOPMENT

|

T
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n statement

PrOblel
7 e e
e — S —
No. ual lawn mowe - USCs manual energy which that make 1t hardto |
l/ Man handle also re ?

quires the expertise (o handle i1,
‘ g manual lawn mowe
Ituse fuel to run the machine,

- lack of safety features, |
\l\
——ires is hard to handle.

ris high because |

- very dangerous and hard to handle in the highway. "

tt |

{ Fla - course death case due to tire repair in highway. ]

/‘L,O,lllgfn’pggle*r M@mcms. |
[ 2=

submitted three problem statements. Based on discussions witl the team
/e . .
we ha\' r we have decided to choose the first problem statement which is the |
u erviso
5 p awn MmoOWwE€r.

and our

ack to handle
manual l

5 Objective/ Aim

iective of our choice is to design and develop a prototype of lawn mower that is easy to
i : ' |
L Ob;ec ith more safety features. We aim to fabricate and improve the use of automatic lawn
/1
use and W

Last but not least to test and investigate the function of prototype.
mower.

» Data collection

s to do a research about lawn mower that already in the market and suggest by us&;r ort
This love 151: (?s include the need, design, material and other thing that we need to know abou
researcher. 1t 1

fabricate and use in the future.
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, pesigh

fofind 8¢ ideal design that can help the product ryp i, , good condition and eagy ¢
0 asy to use,

> Design analysis

lstan d choosing the best design to make sure e achieve the objective of this project

Fabricate / project development
7

14 the project within the base. The process start with fabrica
Bu fabricate the tires, fabricate the electrica]
sing the start button.

te the body, coding the movement

4nd SeaSOT. part with mechanical parts until it can be

run by pres
¥ Testing

As 5000 the lawn mower is completed fabricated , it must put in a test in order to achieve the

objectives of the project. If any failure occurs, the product need to be restored and some upgrades
are needed base on the result of the test.
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QOVECT SURVEY

. and analysis 1

o
Sfaual smart Jawn mower use more human energy.

—f
»

| — et |aW
L — T Manual s

art lawn mower takes a long time to cut large area

/_,_( 7 1 3
L —TManual smart lawn mower need high expertise.

4

|_—apua! smart lawn mower causing high sound pollution.

| —famus) smart lawn mower is lack of safety features.
5|

T’ Auto

matic Smart lawn mower need high maintenance cost.

ol uomatc smart lawn mower is Eco friendly.

Automatic smart lawn mower have a good cutting result

Smart Lawn Mower Survey

Number Of People
nwo L BRB8L S

N .
o0 o0 N N
O O O QO X0
¢ (o) (o) (o) (o}

BScore 1 MScore 2 MScore 3 MScore 4
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(tion and analysis 2
Que¢

rion which type A
,/F"E,,,/\Il“f"pm'o“ which type of machine js easier to use ( ) aut
/ (/N

|~

L) Manual

Type of Smart Lawn Mower

\

= automatic ® manua|

Quesﬁon and analysis 3

User or Non user?

Smart Lawn Mower User

m user = Non-User

The bar chart illustrates the number of people answering eight different information in eight
different question. This survey is answered by 40 people with majority is male. The age of the

people who answer the survey is majority 21 years old to 40 years old. More than half from this
group of people is Lawn mower user.
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4 pROJECT DESIGN
1.

—

First Desipy

Figure 3.4.1 Figure 3.4.2
—

Figure 3.4.3

Final Design

Figure3.44

Figure 3.4.6

Figure 3.4.5

Figure 3.4.7

35 PROJECT OPERATIONAL
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o ,__()'1)}{!‘;!(!]3:}u'l) P

rocess

SORE

@ Cut the aluminium to the specifi parts
@ Combine parts that have been eyt

® Installing sensor to the body that have been fabricate
® Installing motor shaft to the body that have been fabricate

Page | 28

Scanned with CamScanner



e Cutting and drilling the aluminium
@ Install motor and tires.

@ Cutting and Drilling cable tie holder
@ Install the cable tie to the body

® Final product ready to be test
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6P

MATERIAL

" um (2X2)

o shaft

1, motor Drive 6V (4pcs )
\ Tie (6,12 inch per pack)
eel (4pCS)

TOTAL

ROJECT BUDGET

Page | 30

cost
RM 40.00
RM 18.00
RM 12.50
RM 74.00

RM 55.00

RM 65.00
RM 6.70
RM 4.80
RM 3.20
RM 24.80
RM 333.90
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3.6 PROJECT PLANNING

|\

. PLANNING . CONPLETE

— 7"  Wem

K"" \
| — T Month
\
#m/ status _\'\_
! 1 2 3 4 . D
6 ?
]
R i 10 1 12 .
/1 . _\'\. 3 14 15
et . e
'] ——] E—
"*:'M ¢ |
e’ I e S
/ , _\\ EEEEE———
erid E—
““.d‘ — '\—4\\
rest! D
h’,,.unoﬂ C \'\J
/ \-‘\\
14
',,udl L
protofrPe ]
C
et |
7
prains 8
prosstion | €
Resal ’ \
e ¢ I
— | N |
P ]
g—\J

3.7 chapter 3 : summary

In conclusion, through the rescarch done to produce this proj

roblems faced fiih riRarmed I OJect, we can overcome
p by grass machine users and Improve existing lawn mowers to make it easi ﬂt‘e
easier to
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CHAPTER 4

RESULT & ANALys)g p, ATh

N . TRODUCTION ( Prepared by Zakwap Azyb Bin Zulkifly
) :

(08DKMI7F1 195y
41

. 0 (& . .
and ,c1 nPd the movement. After getting all of thjg g
'rJSS ¢

€ analyze every single possible (o make
£ ¢ accurate and effective.
Mo
itm

) \JODEL AND ACTUAL
421

Computer software is used in this project to mode
0

ling and design this prototype. Theres is
puter software and each of them has their o
om

Wn function. Humap used computer
puter software, we can perform our (ask
for the modeling of this project.

Figure 4.2.1
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R s =S Y

Figure 422

e T e N W e e S

Figure 4.2.3
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Figure 4.2 4

; FIELDTESTING
i

(his test to study the movement of the machine and quality of the cy
$ ruln l,e gain data about the durability and how long it can work at a t
est also W
, flat surface and on the grass.

tting grass.From this
me.we run this test on

Figure 4.3.1 (Movement Test)
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Figure 4.3.3 (Cutting Test)
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ORMANCE FACTOR
:RI

pE evaluated on some factors 1
‘ ¢ has to be ©

nd ou g INg offin:
) Some of the factor are - Working “Micicncy it i
yro { practically. '
el ient OF no
1

ol

oV
< 0!

shg time .
C“m“gc of the basic and most Important f,
iooon
It 1S

take to cut the required or pre gey
dewcgl,‘ resource these days, this factor
aluable €3 -
' Jbility of the device.
usd

Clors gg how n
area of the garden,
becomes mogy import

weh e does the

As time IS the most

ant in dclcnnining the
ition
ass condl . ‘
» Cutgr r the cut made to the grass is clean or not ang if the pragg ¢,
e - . -
wheth two very important factors in determining {he usag
e
not ar

g of the device 2s the
d outcomes are uniform cutting and cleap cutting of the prags
desire

tas unifonm o

n and obstacle detection and avoiding

Hums the device is to be made automatic, this factor is Important

Since vith the cutting time. If the device avoids the obsta

relatedd \ce the cutting time and the entire work will be done
il redu i

i,lwill help in saving the energy required.

1

as it s directly
cles frequentiy ang casily, it
In lesser time. Also

ing pattern _
4 Cutt_mg paﬁem is an important part because if the mower does a
e ame area of grass more than once resulting in the more time taken for
ill cross s
mm-ng and hence more energy consumed.
cu

CriSSCross pattern, it

, irements ) . ) -
Power requilremems are easily one of the most Important factors in deciding the
Power rcquf the device. The power required will decide the cutting time for

ciency 0 ' : - i '
o ired area and also the cutting area in given period of time.
requ

N
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AANA
P nof the prototype
a
A et ——
e L \
b-
1 M
2]

f
i !
!

Se— — :
e ——.. {
7""! Poes —

w—.ﬁmﬁ

Figure 4.5

T i,

e

152 Graphofgrasscut

T | ]

- bie

ongmor
St NE Oyt ar ad
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. ARY
pArT
conclusion, after this project have been dope for the (egy
s

run,
 very useful for the real type of project Althougj, all the gy, that hay,

) lhlS

co“ect ar . . .
jation alongside with analysis is very ysefy tob

Pr()jecl On]y
Protot
4 calcy YPe, the

e < o)
use for he real projecy and
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CHAPTER 5

pISCUSSION, CONCLUSION AND UPGRADE pp

[NTRODUCTION

prototype or real project.
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JN AND UPGRADE PLAN

~Q (
plSCU‘%I
I3 - H . H \J \ 1 ' : : .' ’
&) » of this machine is .s‘h;,h‘lly way from the desine —
e tion has been list out for future improvemeny, N Therefyy,
fh¢ i coml“‘:“du
it‘”‘crb
b i ovement
fardware imPY
Y
design of the machine may undergo some changes such a1,y the cutj
l: * . A 2] H N Qg ) 11 ~ . u (_: Cul“n
Thd so that the diameter is almost the same size of (he widih 6f (he machin ’|~lg
ade \ e . | ‘ e
" reasc of tie CIATIEES of the blade mﬂklng largcr arca will ¢ cover when cutty ¢
jncredse = . = 5V o
eration 13 done. Special wheel can be applied such as il with some !honL;
oper? ' e applied | |
l;‘iCh will grip the grass stronger {o prevent sllPDmg occur, ilipher lorque  motor
W . e o
ould b recommended so that it can help to maintain the mechine o move 4
‘v 5 . - ) , ’
slower speed and overcome friction between the machine and grass aurface
» Softwarc improvement

This system need more advance software to perform more accurate. GPS system
may apply on this project so that it can gain more accurate position for path
planning. Controller such Artificial Intelligent (Al) can also apply so that it have
the ability to make decision whether the grass need to be cut or memorize which part
no need to cut and continue to next area.
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co.\'cl»l’s'm

1 _ .- through the analysis of d =1
‘ call discussion { gl y ata, we can conclude |

Afic "
1 ( to the public. Through the research done to produce this proj

LY

hat thig Project giy,
®
ect, we

' i : o €an oyery
ot ced by grass machine users and improve existing | Vercome

ol
fa awn -
bleﬂ‘5 mowers 1o make

. pf0 in purpose of this machine is t : I easge
i "hough the mat purp 0 cut the grass, this pmj er

- - et will
o0 chine is able to reduce the accident or Injury to the user Hope lso ensure
" m . Al

fully, thi ,
st ih® nd upgr ade for the better goods. ¥: this Project wyj
a
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