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ABSTRACT

This project presents the automatic lawn mowing robot. Solar powered
(Automatic lawn mower robot using solar energy) intended to replace energy-
consuming motorized lawn mowers. And requires a control person to work This robot
can cut grass evenly. And can also automatically avoid obstacles It relies on solar
energy from solar panels. Which rotates in the direction of light The robot has a
frequency transmission circuit to limit the mowing area in the case of an open area.
No barrier It will send the frequency to the installed transmission line. Blade speed

And the speed of the motor in motion can be controlled by the microcontroller.

The result of an automatic lawn mowing robot With solar energy Able to work
according to the plan of the preparation team Whether it is avoiding obstacles Limiting

the mowing area The conversion of solar energy into electrical energy.
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2.1 anNNI5N19UV89 Arduino MEGA 2560

sl nuuesa Arduino MEGA 2560ua35 A Heuldauuinianluussniuesnves
Arduino asillalsiu vese Arduino UNO wugihliideniduuesa Arduino MEGA 2560 U
weRni eluswirnlindasnisvinulassuilugau azlalifssinaFsswmuliiisme

Y9491V NFeIn Ny 1wy 91 Bune 1ving waz vwasagln 5V i Jusu

WSeuisusEuning Arduino UNO AU Arduino MEGA

UNO MEGA
Microcontroller ATmega328 Microcontroller ATmega2560
Operating Voltage 5V Operating Voltage sV
Input Voltage 7-12V Input Voltage 7-12V
(recommended) (recommended)
Input Voltage (limits) 6-20V Input Voltage (limits) 6-20V
Digital 1/0 Pins 14 (of which 6 provide | Digital1/0 Pins 54 (of which 15
PWM output) provide PWM output)
Analog Input Pins 6 Analog Input Pins 16
DC Current per [/0 Pin 40 mA DC Current per I/O Pin 40 mA
DC Current for 3.3V Pin 50 mA DC Current for 3.3V Pin | 50 mA
Flash Memory 32 KB {(ATmega328) of | Flash Memory 256 KB of which 8 KB
which 0.5 KB used by used by bootloader
bootloader
SRAM 2 KB (ATmega328) SRAM 8KB
EEPROM 1 KB (ATmega328) EEPROM 4 KB
Clock Speed 16 MHz Clock Speed 16 MHz

Ul 2.1 : WSBUIBUTEWINg Arduino UNO /U Arduino MEGA
(%’agamn: http://www.lungmaker.com)

Arduino MEGA @e vesagulug/lunauuesa Arduino tneld Atmega2560 1Uu
lulasreulnsaaesman delulasreulnsameidiunnsiiean ATmega328 filegiu vadn
Arduino UNO 1ae Arduino MEGA il Digital Pins 91 8una 1o1vine Adnoa 31uU 54 91
(Ju PwM Id 15 91) 1 Analog Input 16 91 Serial UART 4 %@ 12C 1 %n SPI 1 49 WAz
wiaaanel 5V 91uau 3 91 @wnsalisulusinsuuu Arduino IDE wazlusinsuniu USB

wngdmsunaulaisuduissuinsiaunlulasaeulvsaiaesiideinisuesa Arduino 7idl

NUWANTIMALVIFYYIUAN o TAselgeuuInTu



MADE .

INITALY e

M Digital Pins
Analog Pins
m 5V

Uil 2.2 : vuaznslday
(%'ayjamn: http://www.lungmaker.com)

Responsible for TWI(12C)

USB communication PWM Outputs

Serial
Communications

USB Connector
0 Digital
Fuse for ¥ | Inputs/Outputs

USB protection

Regulator 5V

SOURCE
7to 12V

Power Pins

Analog Inputs Reset button

Regulator 3.3V

gﬂﬁ 2.3 : Arduino mega 2560 n13bauAMELUR Arduino MEGA
(%’agamn: http://www.lungmaker.com)

lalaspoulnsaiaes : Atmega2560

wserululiin: 5 Taad

usssulwiindumaiuda SOURCE : 7 fis 12 Thad
Digital I / O Pins: 54 Pin

YIBUNALUUBUIEDN: 16

nszika DC ¢ |/ O Pin: 20 mA
NIBUANTIFINTU 3.3V Pin: 50 mA

WUIBAIIUILNAY: 256 KB



e SRAM: 8 KB
o EEPROM: 4 KB

o ANUSIHYYIUWIRN: 16 MHz
AMENTUAYIDU

o Vin 10U Input Voltage vesunsn Arduino lngldunasdne 5 Taan aann1eusn

I3 ¢ a0 s
o 5V ilueing MH1UNSAIUANIINUBIA
o 3v3.19u 3.3 Taad N1@5199u91n Regulator vuvasn uaglinszualigsan 50 mA

e IOREF 1Jua1#ilsf Voltage Reference fiululasmeulnsaiass WinidanAussiuliiu
Shield IuLuARAUUDTA

NUIYAIIUDN

Atmega 2560 finua8AMuTT 256 KB (8 KB lafdn13u Bootloader) uonanniideilan
8 KB d@193U SRAM Way 4 KB d1miu EEPROM

NINTUDU 9

ICSP for 16U2
USB interface

{12cyscL
(126) SDA
interrupt 1
interrupt 0
interrupt 5
interrupt 4
interrupt 3
interrupt 2

use

ICSP for
ATmega2560

PWM on
44,45,46

(SPI) MOSI
(SPI) SS

use for digital
~ ground

7 to 12V
DC input,
center
positive

use for
reset

analog ground
not 12C
not 12C

UNO shields
can cover up

Ul 2.4 : flafdudu 7

(%’agamn: http://www.lungmaker.com)



e External Interrupts: 2 (interrupt 0), 3 (interrupt 1), 18 (interrupt 5), 19 (interrupt
4), 20 (interrupt 3), 21 (interrupt 2)

o PWM: 2 fi4 13 uag 44 81 46 19 output PWM output 8-bits

o SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (5S) l4dmsusassunisdeaisuuu SPI g

Plainendaeiuniu ICSP header

e LED 13: 18w build-in LED fideusefuuddnea 13 wefiduiiu HIGH agyili LED
fn, ueilowlu LOW 2519 LED éu

e TWIE 20 (SDA) and 21 (SCL). sos3umsifouseiuy TWI (12)

o UD3A MEGA 2560 il 16 Bunmawiden wsiazu1lvimuaziden 10 bits

o AREF. us3iudneds dmsudunmouiden

o Reset I9luns reset lulasaoulnsaians

A5LaenlYIUVIANe 9 Yae Arduino MEGA :

BEBAEEBEEEERERAN
HEHEEREHEEEEREEE

o
ooy
[DP 1]
m
DPs |
{DP6 |
{ DPs3)
DP3 )
DP2 ]
{ DP1
DP14
DP1 3|
T
DP17}
m
DP1g}
=5

gﬂﬁ 2.5 : M51@enlgauvIA1e 9 199 Arduino MEGA

(ij’agamn: http://www.lungmaker.com)



Arduino MEGA 918Uns / 1o WnWARINeasl 54 518n15 YIBUNA / LB 1VNARINeaa11n5a
Sudyanuninearionuloudygiunines 11 0 ¥ Rx kaz 11 1 N0 Tx AsvINsuLaEs

999 UART (Universal Asynchronous Receiver ag Transmitter) @qua1a v 14, 16, 18

wazal 15, 17, 19 Mdu Tx way Rx ud1sunaiufalianund UARTS uuuase Arduino

(%
Y

MEGA azdlun PWM (N15USUAMUNINGWEE) 194UA 15 21

2.2 Teansiwaa Solar cell

wialwansiwas andannulnate anulnaneu 01y 2A Allaslumid azdidium

v <y =

[~ :j 1 3 1 % 1 < o W dy 1 I3 d!
WWULUIN wazd W eldutau kiaznauvssatebiane Aazdnaaluidesin 1ng &9

=3 a o W £4 [

aulanedlve Aagdiaslud 1.5 Tana sedeu Wethundedu 2 Aeu Aaglamdaln 1Wu

s =

1.5+1.5 Tandl wirdiu 3 Tand dunngfis @5luni3 viselane msnldiued desnisiasln

3 T D9agynaule

4
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ueslgansivaa (Solar panel 38 Photovoltaics)

n15dNe1 lwansiwad A qwad 11reaTTINAY agluwNeAEItY ey
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2.3 Ultrasonic sensor module

gﬂﬁ 2.8 : Ultrasonic module

(Yoyaan: https://www.ioxhop.com)
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g'ﬂﬁ 2.13 : Timing Diagram veaduwesinszazieniusaniiledia HC-SRO4
(Yayavnn: https://www.ioxhop.com)
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2.4 Servo Motor

Servo

PUBDT “Na”

Output shaft

Servo horn Connector

== Cable

+1\

Mounting tabs

gll‘ﬁ 2.14 : Servo Motor

(‘fiagamn: https://blog.thaieasyelec.com/)

a o 1

&) o v sy Yo o [ va
uddniilaiunilulussuunivpudnlud® uanniwiaziud1in Sevus

(Slave) TuleAURLIBURY Servo Motor fife Motor AL5181015089UNIB

9PN LaIa Motor agnyuluduinuvutasanisdalaiesegiagndes lngldnisaiuauuwuy

Jounau (Feedback Control) Tuunaiuiiagnanind RC Servo Motor @ 90eautnu ety

LAS BUEUTTIRUAI8ARUINY (RC = Radio - Controlled) 13U 13aUsAUINY saU%AUINg

a f v o a (=4 %
LgaAUMBIUIALING LUURY
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U

drudsznaunisuan RC Servo Motor

aalyl

Case #2014 %39 N30UVBIF Servo Motor
Mounting Tab dawduiiaf Servo futuanu
Output Shaft lWaNEIN1AY
Servo Horns dausdnsiafiu Output shaft Wieadanalna
Cable agidieusiaite el wag AuAN Servo Motor agUsznaude
3 1w wae lu RC Servo Motor aziidvesaauansneiulusied
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dauusznaunielu RC Servo Motor

gﬂﬁ 2.15 : @uUsenau Servo Motor

(‘l’J'Elgamn: https://blog.thaieasyelec.com/)

1. Motor Wuduaaswawmas
2. Gear Train 1130 Gearbox tugaLiesnauss
3. Position Sensor \Juduimainsindusunisiismearasaiunisngu

4. Electronic Control System Lﬁuﬁauﬁmuamﬁzﬂszmawa

Servo Motor Block Diagram

Electronic Control 4

Servo Input —>.—>—>m Emncd Gear Train
T -

[E—

gﬂﬁ 2.16 : Servo Motor Block Diagram

——> Servo output

(%’agamn: https://blog.thaieasyelec.com/)

®aNN131197UUa9 RC Servo Motor
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Tuvihnnsmauauls Motor vaulugssumisiidasnis Iaedl Position Sensor uiuduisas
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AoginAyuTl Motor Maswyu Wi Feedback ndunnlimisaseunuUseuiisuiuaduns

ienuallilafurisiidanisegregnasaniugy

Foysyrad RC lugusuu PWM

77 RC Servo Motor aanuuusnbd@niusuAdsain Remote Control Milaiuny
YDAAUMEAYYIINGANT 9 19U 1309TUTIAY 5a0903AY SeUsAu Wusu §9 Remote

PnninaasuasiUasrnudingesnintbusuluudyy1aPWM (Pulse Width Modulation)

I

enz JUHL
ena JUUL

Receiver
% ;T‘\ ens JUHL

SUT 2.17 1 Sy RC Tuguuuy PWM

(%'agaarm: https://blog.thaieasyelec.com/)
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v
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AnuaAUNIeedyaIaadlin 1.5 ms 63 Servo Motor A9ZMyuNag AF1wRLInTs
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=
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Il glin §Eh

5UN 2.18 : n151I3Juves Servo Motor

(%'agamn: https://blog.thaieasyelec.com/)
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FafuanansnimuneeIn1suEuLes RC Servo Motor lalasnsifisudn gy RC

Servo Motor ansnsasguls 180 osen Taefl 0 esenldanunireiadiviniu 1000 us 71 180

p9rAUNIIRaTINAY 2000 us insazduafiuAsuly 1 esmagldaunieiad

snaff (2000-1000)/180 iU 5.55 us MsIIAIAIAADTYN 1 Barndnasiu mn

Foafvuali RC Servo Motor nyulufiym 45 aarazmAnsiadidesnsléain 555 x 45

Wiy 249.75 us w0 parLaNEuTinLNad 1ms vide 1000 us NTIzaztuAIN

naiadldfmuali RC Servo Motor maulUdi 45 aaen A 1000 + 249.75 Winfuuszanal
1250 us

1.250 ms

JUN 2.19 : 9MN15MYUYBI Servo Motor

(%’agamn: https://blog.thaieasyelec.com/)

2.5 Dc Motor
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1.1.1 aUanla wawmas( Split-Phase motor)
1.1.2 mMUB»e3 welmes (Capacitor motor)
1.1.3 3iadu vewes (Repulsion-type motor)
1.1.4 giiaeswiva uawas (Universal motor)
1.1.5 Famalna uowne3 (Shaded-pole motor)
1.2. wawesliihadurila 2 waviesenitauewnas (AC.Two phas Motor)
1.3. sowasininssuaasuein 3 wanselseninfiausines (A.C. Three
phase Motor) Wusawnosiltlunugnavnssudedddszuulnii 3 wa THuseiu 380 Taad
fanglvitwewmes 3 ae
2 nowmesiniinnszuanse (Direct Current Motor ) #38158n718.8 walmas (D.C. MOTOR) A3
werilnvosawmasiiiinnszuanssuUsoon sl
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2.1.0ewmasuunaunsIisunIdiduaines (Series Motor)
2.2 U8iRshus YN UToIsEN I TUNNaINe3 (Shunt Motor)

2.3 uawmes viuuunanvseisannasulnatemas (Compound Motor)

5Uf 2.20 : melu DC Motor

(Yayaan: http://www.psptech.co.th/)

[

dauusznaunans vasuamasiniinseuanss Usenaudiediunig o aell

1 < . . A d' [y o o ' & A= a o
1. naladuIdklLian (Field Coil) ABYAAINVIONWUBY NUVILLULAANTNEANNNY

Y

1As3UBLMas VTR wladmdivandnils (N) wazdald (S) wnukiivanaisunaInily

Juanaineuingiauiu aunuudindnaziindudiedausenulasslvueines



18

2. $2usimén (Pole Pieces) AaunudmTusessuvnaInauILLimangnEnfaiy
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Steel) Wlpannisiinnszualuaiu (Edy Current) fiazvhlimnudvesauiuudivnanas
FausimdnvmihAliudattaunuusl vdndarudugean wiudaauuuingnanis Ao

PUNTNVDITULANII AL AT UA VDTSRI WO
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15911914V INBLADS

SUl 2.21 : MsyauYes DC Motor

(Yayaan: http://www.psptech.co.th/)
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2.6 LL‘UG]LG]’J%I HUAWEI BATTERY model: OT12-12 GEL BATTER

LUALABS Gel way AGM (absorbent glass matifuununineilungueunuisafuLie
VRLA (Valve Regulated Lead Acid) Ingerdendnnsmuuvuussduinelumadlandn iile
Josfunsqadsansdetluiln (Electrolyte) danaliuumned Ussiani Udesufag
ussBImAneuentesun 1dsaansaldrununeeiviadluanuida lifnisaiem

91mA wazliifesnisnisguansenisiutinguy dselinanuasainlunislidauy

UM 2.22 : WusAe3 HUAWEI BATTERY

(Yayaan: https://auviras.\t)

LuAAe3 Gel uaz AGM TisaasssuaniasdisnanAndlndiAseiu Tnsuummeiis
Ap9Argn aSHaInuEusguAniBausindeaiy wiwandsiull AGM agldukuduauiuv
MsFudu dnsmely uikummed Gel agliiingn vioi3undneg sinansdolnihniely
(Electrolyte) i uluguvasisuds Afivem1ssssufivninia Aavdaonszuiunianis
Auutiuia fegaautivestansniva Sudsualfrnnudsdiwizvesinsanisluea d
Winffuianae Fatrwandyyn1snneenouYaIN A LUALAES 1NN IBILURALADINS
a9 BnviedanEnian deheiufiudosrhaseduriusin vliuiusaldindouln fievgasnis
Fouamsvesudusinnelu wiegslsinm madsunsiuiizoneiiieliiAamda
ulhsewiauunnes Gel uay AGM nmsvhuAAseueilununnes AGM AlFudutuauiuda
Fuaziianulazldndanulideideaniiuumae’ Gel luanuzdoulvagnisnan

Nauafivilouiy aussaugkazanyazn1sdNUYIUNLABT NG VRLA
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AuTIaUvasLUAmaITURgiudadY 3 Usens

1. N59RNLUUAN WAL YDILKUTN
2. PIWIULHUT UL UALADT

3. Usuneu Electrolyte niglu

v o a & A a 3 I3 = Y o w
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= Y N Y a a [ 5 - Y o 1%
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Tdnuluiesnmivauaamal 9anekisey sdunwesiuininnislutes wagseuy
wusaes kilddesienisaiewmanuiaunimsssveveia inlikunnasnguiliinnsssuiy
Aufeulsld N3 Regeneration (Nsuilaenisvia Equalize charge Tngn1suseqlvigaiiie
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