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ABSTRACT

This thesis aims to develop and study electric motor-driven wheelchairs for disabled and elderly
individuals. These wheelchairs are intended for individuals with physical disabilities and elderly people
who have difficulty walking or moving, such as those undergoing medical treatment. To improve
physical effectiveness, increase comfort, and prioritize user safety, the study of automatic intelligent
wheelchair control includes various systems, such as a control system for a DC motor and a control
device programmed using the Arduino IDE to drive the motor. The stability, practicality, and efficiency
of the devices are important considerations in the design of the automatic control system, which allows
the wheelchair to move in a specific pattern. The control system is designed and installed using the
Arduino IDE, allowing for the modification of the speed of both motors on either side and the
installation of an encoder rotary counting device to store values in @ memory module card. The project
also involves studying the operation of the motor using electrical principles and designing a program

using a controller to control it. Future research will focus on controls while prioritizing user safety.
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Y o & v Ao [ % a o v o
1) donth (Front caster) Wugeandvuain annnsongulaseuiianie vimei

Tunisiuuafienienistutedawi1dsaulwluniadersaniewn AnReg
UShauriTewmelrg wie  Mseninaenad dentndivaurdalaznany
YU Im&J%Qﬂaaﬂqumlﬁmmzauﬁ’umimumamﬁﬁé’aL%ul,wiawﬁm
P RRAN G a”awﬁwmmLé"ﬂﬁLﬁumaéfumdﬁlﬁﬁiaL%wgﬂ’wﬁmmmmsa
TunsiedaudlauniuRISsUlaZLD Y W fuauu gy daudeminid
' I3 a A YR & a A

ynamgeaziliugday  Tmnuanunsatunsiadeuiilanuuinuianugusy
e insnzdaugangulunissulsinszwnles
v ) < v o A a ) < v =

2) fanad (Rear wheelshJuaenanilunisinfiousaves sawiugiie 91advun
< 2 Vv - = < v =% A Y &
Wnvselvgnindentidndesvsearaludevuialng@diiduiuaudnas
20-24 Tadle Amudesluthgiulpsewensde § 2 wuu fie dowuudan
(Spoke wheel) wag dowaainTuzy (PVC Wheel)
v a P Y P v o PP ¢ v A
aeuUUTaIn (Spoke wheel) fidnwazadeaadnsyu Inelidaindanuaei
2gUNUNANAUTBUR T ANz Ry 1edelagsoudonatanndugy (PVC
Wheel) #39 Ni5ontuinluin deudia J8nuzAdu8U0IdNTNUL U]

= a Y A

wnudafiunude 2-6 YU feuvunaaRNYUIUHIYeR

Y

A 1A | - <

Ao ldflfudiunaslu
ally guasnwdie waslinnuudusuniioudauuudainlagiuluindsadu
AUreAifeInsIidanssaurgs Wy dwsumsudaduiu dnsldian wu

s s o 3 ! Y a v 1 (% v v A a
ﬂ?i'U’e]‘LllWLUEJi UMM NUUAIUVDIRDDNAIYAIUYNINAIVDIADNAIL 2 TUA

WULAEINULINUDIADNTN AD WUUHINAY kA 87198 Lagdaussausnnfany



3)

4)

5)

6)

7)

8)

A9 YIFUMLIEAUNSITINUUUNURLS U 1Y Tuaauiinau 81a15 99

S UnuseuluvazienaumuAuNSIgUULiuR S oU Wiy anuvies

Y ado a

aUY 1IN15951395M05V5e douvvenady ddenndaiaune Tdeudite e1gnis
TFugunulddenisnisguavseinauneunsldanu

Avude (Hand rims %38 Push rims) Wuiedeiilidmsuiuiiionisindioy

1% [ 1

fadeifuasindeungfudondusiinminisderosdeoniieanungm 4 1-2
ih Taedeuiull 2 uu Ao wuufl TuuLIede Tmudeuuuianduienay 7l
yundnninduvesdenazens uay Bnfinegsiuuenueide Mvyudesini
malanelu 3o warain ABS wsa PVC fAld

WUUT 2 wuvasiduwnudy axdddugfnserinsnunansivdeidulaeseu

duinsndinasdng 6 Ju deuwvuilvansdmsugiliannsadileld 3se

agsou 9 dlililudewvseliflonandliinddetundeuiiluunle

nhendeuarAudands (Wheel locks) Wugunsaliildlunmsdendelilimbeu
e Wavihdsaudthsegivideuntendevrlifilidmiuiusnuieiude
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v Vo 4, =

YULLANDA D UATAWARDUNIN LT LUV UL LA DD ULAR D UTNDNAAANITNEN

AldduNIsAnsaty Tuegiualtuatinvewiindae iy asfnddlviogas

=) i

o v
939 ANLA

v

winfia (Back support) 1udndseneuniilisessundwesldinnddaidu

o
[y, IS

Asiy pIsiiaunuuLasdavguieliiinamauiglunisie ldadsgs
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A ° S v < ! v a [ k% A @ U a o
vienly luiinddeiuvieguninfieanansausuieuld  misdiudaisde
dwsuldvinadeduni Uamisesnimsaduitonnulaondy
o < oo [ 1 1 o v [ Y a
UL (Armrest) \lundmsuinuawiauans Wersudagyiliineny
AUNENBUAANY dIUNINANITAUTUANNGWINIANINANAEAINAUIEVDIE LY
widmsuluunsureaindsaduiisaglifiminusulunsdndlddeanis
AUARBIAI

A o Ao o v o o Y] | v v Ay
Y144 (Seat) V]uﬁVl’]ﬁu’Wliuﬂrﬁia\ﬁUur]ﬁUﬂ e i’]\‘iﬂ’]ﬂsﬂaﬁiﬂemﬂ']@ RIYNPR

'
a

JuudusuAnasegiuuuvesnusazaeadluunar juenvaziinenian
wAneeiu 1y e vihanvilaiies e viainlane

A o 2/ @ v Y a ' U [ 4
i (Footresthunnanidieliiinanuauigluuisguanansaiuiiule
anunsauiussauliuazannsaneniuld Tnefnnavinasdelnyive syl

o &
AMNAUNU



2.3 Arduino Nano

vedn  Arduino  Nano  eenuwuulidvwadnuagldfuauwi g luldEdled
laulasmaulnsalansiues ATmegal6d 13LUns ATmega328 axlusunsurulusinaea UART
13U USB to UART aild Mini USB \Jousioruneuiinmes iwesnranoadunmedyn 14
woin warliwenaundendunm 8 wesn vuvedndeliangiawes annsndielldRou 7-12v
Wielvuasaanulduazseandonfiuiiuvosuasa Arduino Nano fifad

1) FUledlulasnoulnsalass ATmegal6é8 %3 ATmega328

2) Tdusesulniiiildan 5 v

3) see5unsTrewssiuliin (e 7-12v

4) sosfunsineusssulii @sdm) 6-20v

5) wesn Digital I/O 14 wasa (Il 6 Wosn PWM Output)

6) Wa3n Analog Input 6 Wa5H

7) nszualifisnelalundagnasn 40mA

8) nszualnfignelalumesn 3.3V 50mA

9) Hufiusu 1 e 2KB

10) Wuiimbhenus1a1s (EEPROM) 512 vi3e 1KB

11) Anudipdady 16MHz

12) aum 45x18 mm

13) Y1uin 5 ASu

gﬂﬁ 2.2 Board Arduino Nano



2.4 Arduino Mega 2560

Arduino MEGA @e vesas uluglunauuasa Arduino Tnald Atmega 2560 1Ty
lulasneulnsaaasudn ddlulasneulnsamesiiiunnsiaain ATmega32s ldagiuuada
Arduino UNO g Arduino MEGA 3 Digital Pins 41 8uws / Le1aws fA3nea 371U 54 91
(:8u PWM 16 15 41) &I Analog Input 16 91 Serial UART 4 %@ 12C 1 4 SPI 1 40 waz1
wraed1ell 5V 9913u 3 91 @1u15aleulusunsuu Arduino IDE kaglusunsuaiu USB
wanzdmiugAaulasududeuiiamun micocontroller fifaansldanu Arduino uadl
wheausar g mnie Ihelduuiniy wasseazdeaiiufinves Arduino
Mega2560

1) 1I/OPort -Digital

2) ICSP Port - Atmega328

3) MCU Atmega328

4) 1/O Port - digital 1/O - A0-A5

5) PowerPort+ 3. 3V, +5V, GND, Vin

6) Power Jack: 7-12V

7) MCU: Atmegal6U2

8) USB Port:

9) Reset Button

10) ICSP Port

g‘lh?i 2.3 Arduino Mega 2560



2.5 BulAnLAas (Encoder Omron E6B2-CWZ6C)

Huduldmmesuuuununyu Ao wwweulavdaivimhilunmaithsia anszegma
NNIUYUTOUALDY waziUaseanundusialugluuuvesdgyaalnin lngaiunsaunsva
fiudasndu iemasingg fifeans liidnazifuszogmanisvy ssmnnsindoud vie
AILEITOU WENIUERINA LM IUAR LT UARIHA 19U 1RBIN13InTEEENNg FRBg
seithfuitudiua enanwaidusyazns vie ddeamsinanuiisovasderaidiu
drinad TnsmsUszgndlfiduldmnesiu aunsoldvhauldnainans wu nssuaunis
Usenovtududinusedind gavnsneinouinines eiesdloTasen

) <@ LY a v v E%
drunisaninalluanu§aseuras RPM Tnseidedy g 1aiiiun i1 s9antaioonin
1< [ & 1 ¥ Y val 1 [y
Judyayraumisliiindy arsnsauvaguuuuvesmsiinsialaanvate suwuu Wy dyayiad
Adnea gudiunids n3e tJuwuu Binary Code, BCD Code, Gray Code wagduusznay

= v =3

o9 uUawoUlAnLAaSIRnatl

@ A

1) wian (Shaft) Tedwsudaiuingvau wu deimes

2) uriuiad (Code Wia PulseDisc) asdunsuiluninniosondn o fsdaniiusouss
waziulas Wilelriuasdumnsnasnsnule

3) wwaduas (Light Source) {ulw LED aguninas

4) §¥uuas (Photodetector ¥ie Photodiode) 1uuasann LED iisuvaslyifusiia
Foganmsthluldau andwusznevitldnd iy ssiuindduasazd 3 40 Bonin
wla A, Buaz Z 1o1sinnves Encoder flaenundsdl 3 g e luldaulsmannmane
Tngazildaunnsinedo wa A waz B aziwmdeniuoy 90 ssm (hlvhlUldnuiiegiin
nensvuls I msusnevienn fe 198 A deu B vie B Aeu A) dauia Z 1o 1
seuisezldenuaioonin 1 ase dilve) Encoder ﬂﬂgﬂﬁﬂlﬂiﬁ?ﬂumumﬁ’uﬁﬂﬂéﬁ
‘vﬁa@iaLsﬁwﬁugﬂé’ahjdwxlﬂumalma%ﬁamstmfcﬁLﬁm fotasou, Taszovm, Ta
firmamsvau  lWeudsnsesadusummis Saduiifdenldedrsunsvarglunthau

nanvateIULuY
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LED Lamp AaFunms
\ S wlar A
= O - QM O ¥— wnlas
—f > S | %, 0 = wlaz
N

////”/Im TR
sy

UTl 2.5 Encoder Omron E6B2-CWZ6

2.6 wUALMD3 (Battery)
Wugunsalfiausavinndaq daviunasauliiwi o lulydUssloadlaag iy

a

Usgansnm lnendnisfoudsusuuveninndauad Tudulwitlg duszneu edauan
wardaaundontuarsararsdidninslad (Electrolyte solution) gunsaidmiudaufului
whiulsilganlnihansaussgluidnluln (Recharge) ldnansnsauassyansninagll
WA 100% azegfiuszanal 80% msziinnsgadendsauuisdlvluguanudeunas
UfAzeuaiannsUszy/delssatiuesunnesdnidugunsaiiinaunazdemeldineg

mnguasnwlifiismenieldanuiaidnuieignisldnurecuunines uiazvlinag
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uansnafuluidesiiedsnnsly, mstngednwn, msUszquazaamndl as wunmedAivane
dwduldrutuszuuliiimdsnunaserinduniigafenunineiuuudy 16 Usz9gs (Deep
discharge battery)stwgﬂaaﬂLLUUIﬁmanimi1sma"’muﬂ'%mmmnw%aﬁ@alﬁaEhwiaLﬁaa
Bunarwy q ngldifeanudemoisazanmsoldlnifiiveglusunned dldogng
seLiaaie 80% lnsuunimnedlailsifuauidemedarinaainiunnedsnsudiignesnuuuly
Prendsnugdlu Faaardun dldlfihannnit 20 - 30% vemdsuiiivegasvinlieny
nsldauduadld daunnuunmeildlussutlsansiwaderiidnvasiiasouduuude

panlatialiatuisansivaauwas waziuulunaidnduls 158071 wuaWes wuULYad

a A

.Un (Open cell #3@ Unsealed 38 Flooded cell battery) unsvinafignUautuuaglyl

v | ° a i a "y ) . 2
ADIN13N15YBNUITE K58N37 WusmeIuuuliifedguasnel (Maintenance free %30 Sealed

battery) 119 2 YUANINTUMBINKAZTIAGNN

2.6.1 BUAVDIMUNADT BUAMDITLUIDNTY 2 Uszuan

2.6.1.1 ¥uAWS (Dry Cell)

& Sav 1o @ W a o & D] a0 A

Jusuawesilidndudesfudinaunaeneignisidan lngaziuauln
N vy 5 o 3 a > v = =g
Falina1e tudesiudinsalununweissimgeaniddsuandediveswunneiuszinnil As
ievensansliuiwe uumwesdunulnegauisoanmsnsoldund uazilotninuunnes
Juwumnes Aneulangmsldtinvesildsalunniuilalusgedliitanduluseaeins
Wusgdnsanlunistuluaznswenssluiiieldvuiuinsesiledeasa unsallniisnge
aeluseiUSeuiaiougunsalndniisasudnnauazdesdly luiezmduiidauiadnaunsal

I~ ¥ =

VB YUT15 AL 00 0nA 097 ALFINTUOIIA WA IULUALADT kU ULY9T Deuld nuag19unTy

o
N

Viewmaraneulinfonumneaswisuuunzii-nse JuduwunmeIniisaignniwunguuuudu
Tnganuuureshuamastuaridnisfac Uandniidusd19 wazaziiuaniuwunildausu

pAdATERULNIaLa AUl

2.6.1.2 ¥iau1 (Wet Cell)
1 2 viie fail

=

1) WUALIBIANY WU LUSLHDS liee, Inudadns

]

2) WUnLneIne — A (Lead —Acid Battery) Ao wuminesnlely souua

1y, Traction Battery Mlusaenlil iusiu
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g'ﬂﬁ 2.6 wUAADS (Battery)

dndpansnseualgunnTuliiuusnesategnuseiuwuuwiia bile

nszuagaumusesnsilduldeunuiy

Fuse
N\
e e o o — N
. N Y ® + 12v
Bmary 'Battery \Blttsry‘ Btttery' " Inverter
12VDC 12VDC 112vDC © - 12VDC | . 220VAC

EL Si\'f a® i_‘i‘l ._3."]_

JUN 2.7 uananissiouuunIu

ffaenIskswuInIUluUn eI ganusaiuLuUunsULTa ALY

©

=
GRS
Y
Fuse
% [y l O : 'w |
'Blnary .Blm 5"" Bltterv Inverter |
uvnc 12voc _12vDe 12vnc 220VAC .

253 e _jl-

g‘dw 2.8 sULARIMTABKUUBUNTY

ABIM I IRULaznTERALN Ui LU BT U Mo AU U BN SUNAN AU

Fuse
P—
s N = :
+ ! O — - + 2av
Battery \ ' Battery | | Battery\, = Battery Inverter
12vDC 12vDC 12vDC 12vDC 220VAC
l | G —
L J

UM 2.9 uansmIsrauuUaUNIURULUUTUIY

2.6.2 N1SNNIUVDILUALNDS
wUALMBSAilduUsENUAADWadTIuAUlALTl “usasu” (Volt) AastinTuidn
TEDULDITUULUALNDTATUNAT NTeianazlraiuiiioldsundsnueioonutdund sy

T lunsdiilidondn “msaneuseqln” (Discharge) eansnluuinsnananazIndmiuiise)
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AoususImIenIUInLaraulagagAeyY Wasuanmveukusaesvinlinateilunsm

Fawln (Lead Sulfate) v ounusngisuanuazauUd suaniwldidulanzvdafeadufe

'
[y

“prAagausn” uunwesnaglddan nueinuuAnAINIwIIUNSERanagy NS uanen

Tansalnnus

2.6.3 ANuaE11salun1sIANUNSU
m']m;suaqLLU@Lma‘ﬁumimiqwé’muﬁwﬁ’;&JL%‘fJuLLamLL%J%—%”ﬂm(AmpereHour;
Ah) WEUluwUAAeS 12 V 100 Ah WU 12V x 100Ah %38 12V x 100A x 3600s 92lé
WU 6.32 MJ 81uumme3 100 Ah WA uuawmedazdionseua 1 wounlsesns 19 sailes
Hunan 100 $lus e wumees d1enszud 10 wonwlsegwadeadunan 10 Flug
uRefuLUAwessensyua 5 senuUiethsodonduna 20 $alus Feimuni de
nszud WA 100 Ah diedu asiuld wuawesiiiruquihtuenafianmilumsdoe
nszuasnaiuld fadu nisvgnsumNNgreskUWeIemTILEY Sheinsdienszuadaesh
Auadus Ut lieInI S9N S LARLTINNS N UATLINYOIUUAADI ANSUSE UL
uasenfindiiy Sﬁuaﬁuiﬁumwmyum wuames Tunsdafiundany, SnsnnsiieUsyagegn,
dnmsUszqaeaniazaamgiinngetiozsihuunnesldnuguuaiflinafivigauusines

nef-nse Ao 77 F viseusyinnl 60-80 F)

2.6.4 99A2352TUNUNVUUALADS

1) limslivusmesdngnssualviiuanuanunse (Over Discharge) Wwsig 9
Twumpesiiond nisldnuduaindiung

2liasuszalnuunmesunniuluaisyszalivigndeavansauiiuuy

= P g &£

WUALRBIAZLEONANINSITU

3) lumsliigaumgiives Electrolyte gaAundn 50 °C SNwILUAWBTLILY d¥eTn
agianaiialasiunisidunaginiou

4) limsilaneviseinsedleo 1wy Uszwanselumsnsuugeniuln (Connector)

a I3 o o v = =

NII201AANNT Spark agtinlivinlikusmeIygadeniy

5) Limsguyvsusniiinisusyaliuunmes

6) aTERUNNATILlENNToNsiD Plug Yo UAWBSIUNAY Plug ¥ Charger
w3 Truck Aosduruaieatiu wasdauin au gneed

7) limasaeansevdu Plug Wieiin1s On Charger #3a On Key Switch was Truck

8) nan Plug anynATRlladnld Truck ¥3e dnn1sUsEglniLunmes
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2.7 GY-521 Module MPU6050

GY-521 viefii3endn lalsalay MPU6050 (MPUE050) e FeTniszananauusi GY-521)
Aolugalruigeinradunisindeulmuazmudewesing  lasnmataanausadady
(Linear Acceleration) uag ﬂ’J’lJJL%DL‘?N@gﬂJ (Angular Velocity 3eld Gyroscope) foudu
guNIaluUU 6 DOF (6 Degrees of Freedom) Aegunsaifianunsnnsratarléita 6 unufe Ax

Ay LAz Gx Gy ey Gz

5U# 2.10 Module MPU 6050

Accelerometer Ussnausie ax ay wae az deuldrmanilunsuonanudsaduseen
o shumdstiu 39 Accelerometer Taldlamernnsadadu liansatnaruniudauld
utanasasTuAeaBedld insgdinn 9 Asiiidintsvauiedes sumismesiniazdden
dwaliigagiey vuiieusesiinnuisadaduliviiuiuedfuosmanandss demmsads
dudludihenliifieusuan ¢ vedlan fedu Fsainsavenldidamumesidoaned Tag
WIBUNAT g
Gyroscope Usenaudie ox gy uag gz Lumiasidsuntasisoiilefinsvyuisuivesly
ALY WazAaznduanTiUszana 90 asrvilowdn Wongavsu Jeaglilidnarsiumia
Winsloutu Accelerometer 1189910 Gyroscope yiaulasmsinausudeyuiivguseu
wnusineg vessu lilflamiAeadesiuen ¢ Sdwhanuamzaouinsau (mnansadam

Ll 0) waglianunsadsalilifovgnmyu
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2.8 Pulse Width Modulation (PWM)

PWM (Pulse width modulation) fe ({u3sTausas uuazTeuteyauuy Analog
medtya1ad Digital lalaedimuaunsasisdyaufdnea (Digital control) azadadyayiny
AAvAWABNERNY  nedyanadiaieenuiavaduiusening WaHIGH) fu JaLow)

sUnuudyanla-Unanusadraeaduussiulniisswing Wa (5-Volts) Aula (0 Volts)

1(HIGH)

Generic PWM Pulse

o (LOW)

Oms 20ms

g‘di’?i 2.11 uansdyey auda(HIGH) wazUa(LOW)

Fonaenidulansaaniunisiney  esanaeidulsssulniiaedu 0 vinlrlyd

vy dulurimilaferamiuseuliily  sibigunsalinuld  Feiwwesiain

[

dynanle  HesUAURINIIANF Y MUIDNNTIINLA  FUNTIIAILIT AINNTINVDS

[

deyeynnd (Pulse width)
2.8.1 AaE19dI (PWM)

Pulse Width Modulation
p'ilse_"’i"ﬂ‘ 50% duty cycle

S5v

Ov

pulse Rgdth 75% duty cycle

2wl

lpulse widthl 100% duty cycle

L . l |

| ‘ ‘
U 1

g‘th'?i 2.12 g 1edayay1ad (PWM)

|
Sv T

Ov

AMNNTNVDUAUATIIZUAAINTIIAIUNER 528818 507910a1938N91 Period
Juesnduvesnudigunal mnaudvesgunsaliidn 50Hz (mmﬁ%%{uagjﬁ’uqﬂﬂiaﬁ)
mueunsvesdudidenazdutiman 20 ms (mldan T=1/0 dreunsaiildiinisviany
fianunineWad 1000-2000 us N5V 100% MneAAIRRdLEIA 2000 us d3inTs

Muiies 50% awtaedyaadaiduian 1500 us
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2.9 93uuAUAU (Control System)
szuuAIUAN (Control System) 1aNefld N1SAIUANSTUUNIBAINOBNKUUABINTT
muaulilanadnslugluuuresednaifesnsduilalnenisteuddunsliiussuulay

1%
[

WugUve I sTUUAIUANIAIT

o ¢

DERHEGITY
1) Bune (Input) visneds dygraudinsesnisteulviuszuuiuideenauanslusiuuy

NG AT TR RISt

'
a

2) 53UV (System) vanefis Avideanmsuioszuuiidesnsmuny JeazUsznoufeyn
AIUANNTEUIUNT (Process) Fsanailiuiniesiionunsaivieiniosdng

3) s8uUAIUANINTA (Open-Loop Control) nsngd 3zuuﬁﬁmiﬂau§uwm (Input) &9
o19eglugudyanamisliti (Electrical Signal) Whitszuu (System) uazlddyan
sonvidaleinm (Output) laglaifimsthdyanadleundy (Feedback Signal) wnfi
S¥UU

4) seuumIuAIaln (Closed-Loop Control) nsnszuutdaunau (Feedback Control)
vinefls seuumuauilddyg aainedeasusnriefumnauangaudviy
N15AIUAN

5) 1omm (Output) e HaveenITinuYeIsEULTK LM SMUANTazLandly
JULUU - wamauaueInena  (Mechanical Response)  Waznanauaupanilnii
(Electrical Response)

6) FEUUPIUANLLUY ON-OFF Lﬂéaammmzél’m,mﬁwmﬁ'mmﬁm 2 anmauiviiu fle ON

waz OFF tJun1smuaunuuineq wazdsianlduns feludsdeuldiveganiieung

TUNUATUANNIERAMNTTH
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2.10 a@glWfiusasius (Low Voltage Power Cable)

Duangluidenwniluldiuuseiuagliifiu 750 V. ndnanaieviueuiu dmulszney
% a a ] 1 .:4 o |
Mevewnazeagiiilley aeregrzuiilssnavnfeaelvaznesunsavanelvidl usday

= ° U o a a Aa I3 ° & o o a
?Ju']ﬂiﬂ/iiyﬂ@ﬂ'ﬁu’]LL‘U‘UG]'JU'W]LﬂaEJ'J LLaSﬁ']EJ‘lWV]NGUU']WGUUWWLﬂﬂﬂgﬂqﬂ']ﬂ;ﬂu@?u’]l;ﬂﬂj

g‘l.l‘ﬁ 2.13 aglniusesun (Low Voltage Power Cable)

sl
- uaey Avsdnnieianauiu (insulator)
- ulwdenduany Tuanuius

- U URIAULAEAT
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2.11 a@daginia (Switch)

anglnildlunsta-Ungunsalluilisineg  lngldndnmsnaindanseUnaninduda
FapdneivazniuiidenTinszuaaiuisalualalugasiuiy wihdudala (Closed Contact)
Aavihduraaurenuylvnsslaluanuls drunthdudade (Open Contact) Aentindura

weneananiuvinlinsenaliaiunsalvanule

AIPTIVAIEUTEAY kaQNAIUANMIETTANY U WINTNGNATUANAILLTIINULYLE
LA Push-button Switch, Toggle Switch, Foot Switch wanfignaluauseussauliivse
AuEneAng Loun Relay, Magnetic Contactor MsanInyignAIuANAIELIIBUe LU Pressure

Switch, Photoelectric Switch, Level Switch Vg

andzgnuensigduil Pole WardIwIW Throw e ulu Pole (SP-Single Pole, DP-
Double Pole, 3P-Triple Pole, etc.) a¥UaNIIUAUINTTIRLYIINISTA-Tn waz 71U Throw
(ST, DT) AzuandIILUIMIaenUey Pole foe191tu SPST- Single Pole Single Throw
aindazanunsadenlaiesegraufslasazidulnfiln  (NO-Normally Open) v3eUn@itn
(NC-Normally Closed) wignilu SPDT- Single Pole Double Throw aﬁmﬁ%ﬁwﬁﬂ@ﬂuﬂﬂa

W (NO) uagdnuilagidutnitniane (NC)

LO
My &
Y O
3 8 Lamp
NO . —

UM 2.14 29a5a3ng i (Switch)



sU# 2.15 @dnluih (Switch)

2.12 DC Motor Drive H-Bridge SE-HB40-1

GRIGHGNENYEDT

- IxHRI995TUATL RS SE-HB4O-1 #irin . 12-24Vdc 40A wipuatastaaiuusanuiiu
Juvesatuiuamesuuueruind (@unsamusuamassunduniale)

- sosfunssuveing (usadulmAsseines) | 12-2avdc

- 5995Uns Ul NBuNm 3-5V/8mA TTL Level

1% 3 i
- NITUEANWAULLIANA ! ﬂi%LLﬁWﬂéﬂﬁ?jﬂ 40A

- fh993UesAuusIsuAU (Transient Voltage Protection)
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5U#l 2.16 DC Motor Drive H-Bridge SE-HBA0-1

- HeaUldduiUaes (TLP250 Datasheet) dMSULEANITIIANGIIUBUNA 8ONIINNNAI

BRI
- TS uRa AR IUIU 4 7

2x IRF2807 (Datasheet) MHAUALTIAUFIAANT 75V 82A N3 0UAARIUHUTZUIEAIIUTOU

ARANENNED

2x IRF905 (Datasheet) fiflaraussiugeils 55V 74A  wieuRnssuruszuisnuiou
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Fle Edit Format View Help

The Data Logger: Counter Num 12 Speed 1 : @ RPH Speed 2 : @ APH x ¥:5.297: B.L x v:a
{Tne Dats Logger: Counter tum 1:@RPM Speed 2 : @ RPM X Y5482 3 x v:oael
The Dats Logger: Counter Num 1:0RPM Speed 2 : @ APM X Y5487 : B2 X v:oae2
The Data Logger: Counter Num 158 RPM Speed 2 : @ RPM X Y5352 8L X ¥ oe.e2
The Data Logger: Counter fum i:@RPM Speed 2 : 0 APM X Y5392 8.3 X ¥:oo.es
The Data Logger: Counter Num 1:8RPM Speed 2 : @ APM x ¥ :5.487 : B3 x ¥ a8l
The Data Logger: Counter fum 1:eRP Speed 2 : @ RPM x 5.717: 822 x v -a.ee
The Data Logger: Counter Num 1:1RPM Speed 2 : @ APM X Y5127 : 8L X v

The Dats Logger: Counter Num 151 RPM Speed 2 : 8 RPM X Y:aes e x ¥

The Data Logger: Counter fum d 1 : 1 APM Speed 2 : @ APM % Y4317 9.0 X ¥ i
The Data Logger: Counter Num 1:1RPM Speed 2 : @ APM X ¥ 5522 7.0 x Y87
The Data Logger: Counter fum 1:1RPM Speed 2 : @ RPN x Y5972 7. x ¥ 5
The Data Logger: Counter Num 1:1RPM Speed 2 : 1 APM x ¥:se8z:82 s v

The Data Logger: Counter Num 1:1RPM Speed 2 : 1 RPM X Y:se22 x ¥ o-e
The Data Logger: Counter fum 1:1RPM Speed 2 : 1 RPM ¥ Y6277 Y i -0.05 7
The Data Logger: Counter Num 15 1RPM Speed 2 : 1 APM X Y5942 x ¥

he Data Logger: Counter fum 1:1RM Speed 2 : 1AM X Y4972 X ¥

The Data Logger: Counter Num 1:2RPM Speed 2 : 2 APM x 12487 v -a.e97:
The Data Logger: Counter Num 1:2RPM Speed 2 : 2 REM X visazz: x ¥
The Dats Logger: Counter Num 1:2RPM Speed 2 : 2 RPM X Y 5762 :7.16 Gyroscope 1 X ¥ 8.8
The Data Logger: Counter fum 1:2RPM Speed 2 : 2 RPM % Y5982 X Y008
The Data Logger: Counter Num 1:1RPM Speed 2 : 1 APM X Y5312 x Y816
The Data Logger: Counter fum 1:1RPM Speed 2 : 1 APM x ¥ :5.262: 6.67 Gyroscope 1 X Y:-eas
The Data Logger: Counter Num 1:1RPM Speed 2 : 1 APM x ¥:aB4z: T X v: o828
The Data Logger: Counter Num 1:1RPM Speed 2 : 1 RPM X Y5487 : 9. x ¥:-eas
The Data Logger: Counter Num 1:1RPM Speed 2 : 1 RPM ¥ Y5287 : B % Vo822
The Data Logger: Counter fum 153 RPM Speed 2 : 2 APM X ¥ i 5182 : 7.76 Gyroscope i X Y822
he Data Logger: Counter fum 1:3RPM Speed 2 : 2 APM X ¥ :5.56 2 :9.05 Gyroscope 1 X Y:-e.24
The Data Logger: Counter Num 1:3RPM Speed 2 : 2 APM x ¥ : 4847 : 7.82 Gyroscope : X ¥: o825
The Data Logger: Counter Num 1:3RPM Speed 2 : 2 RPM X ¥ :a.78 7 :7.89 Gyroscope @ X ¥:-e.25
The Dats Logger: Counter Num 1:3RPM Speed 2 : 2 APM I ¥ 5627 : B.90 Gyroscope : X v:-e.2e
The Data Logger: Counter Num 43 Speed 1 : 4 RPN Speed 2 : 2 APM X ¥ i 4882 7.98 Gyroscope i X Y838
The Data Logger: Counter fum 44 Speed 1 : 4 RPH Speed 2 : 2 APH % ¥ :5.522: 6.94 Gyroscope 1 X Y832
The Data Logger: Counter Num 45 Speed 1 : 4 RPH Speed 2 : 2 APM P ¥ 4962 : £.11 Gyroscope : X ¥ o833
The Data Logger: Counter Num 46 Speed 1 : 4 RPN Speed 2 : 2 APM Accerlometer : X : -8.62 Y : 5.53 Z : B.8@ Gyroscope : X ¥:-e.3s

a
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2.1 WWaunsurdslidumudasneg

Tnddafududnaey

#include <Adafruit MPU6050.h>

#include <Adafruit_Sensor.h>

#include <Wire.h>

Adafruit. MPU6050 mpu;

#include <SD.h>

#include <SPI.h>

int chipSelect = 53;

File file;

#define ENC COUNT REV 374

#define PWM1 2

#define PWM2 19

#define ENC IN1 3

#define ENC IN2 18

int speedcontroll = 0;

int speedcontrol2 = 0;

volatile long encoderValuel = 0;

volatile long encoderValue2 = 0;

int rom1 = 0;

int rom2 = 0;

int motorPwm1 = 0;

int motorPwm2 = 0;
sensors_event t a, g, temp;

//SD Card

#define enA 9

#define inl 4

#define in2 5

#define enB 10

#define in3 6

#define ind 7

50



_nn,

String datalog ="

unsigned long period1 = 1000; /5282138171 09N1558

unsigned long last timel = 0;
int onesecond = 0;

void setup(}
Serial.begin(9600);
pinMode(enA, OUTPUT);
pinMode(enB, OUTPUT);
pinMode(in1, OUTPUT);
pinMode(in2, QUTPUT);
pinMode(in3, OUTPUT);
pinMode(ind, OUTPUT);
pinMode(bt, INPUT);
Wire.begin();

while (ISerial)
delay(10); // will pause Zero, Leonardo, etc until serial console opens
Serial.printin("Adafruit MPU6050 test!");
if (Impu.begin()) {
Serial.println("Failed to find MPU6050 chip");
while (1) {
delay(10);
}
}
Serial.println("MPU6050 Found!");
mpu.setAccelerometerRange(MPU6050 RANGE 2 G);
Serial.print("Accelerometer range set to: "),
switch (mpu.getAccelerometerRange()) {
case MPU6050 RANGE 2 G:
Serial.printin("+-2G");
break;
case MPU6050 RANGE 4 G:
Serial.printin("+-4G");
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break;

case MPU6050 RANGE 8 G:
Serial.printin("+-8G");
break;

case MPU6050 RANGE 16 G:
Serial.printin("+-16G");
break;

}

mpu.setGyroRange(MPU6050 RANGE 250 DEG);

Serial.print("Gyro range set to: "),

switch (mpu.getGyroRange()) {

case MPU6050 RANGE 250 DEG:
Serial.printin("+- 250 deg/s");
break;

case MPU6050 RANGE 500 DEG:
Serial.printin("+- 500 deg/s");
break;

case MPU6050 RANGE 1000 DEG:
Serial.printin("+- 1000 deg/s");
break;

case MPU6050 RANGE 2000 DEG:
Serial.println("+- 2000 deg/s");
break;

mpu.setFilterBandwidth(MPU6050 BAND 21 HZ);
Serial.print("Filter bandwidth set to: ");
switch (mpu.getFilterBandwidth()) {
case MPU6050 BAND 260 HZ:
Serial.printin("260 Hz");
break;
case MPU6050 BAND 184 HZ:
Serial.printin("184 Hz");
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break;

case MPU6050 BAND 94 HZ:
Serial.printin("94 Hz");
break;

case MPU6050 BAND 44 HZ:
Serial.printin("44 Hz");
break;

case MPU6050 BAND 21 HZ:
Serial.printin("21 Hz");
break;

case MPU6050 BAND 10 HZ:
Serial.printin("10 Hz");
break;

case MPU6050 BAND 5 HZ:
Serial.printn("5 Hz");
break;

}

//Serial.printtn(");

//delay(100);

pinMode(chipSelect, OUTPUT);
pinMode(ENC_IN1, INPUT_PULLUP),
pinMode(ENC_IN2; INPUT _PULLUP);
attachinterrupt(digitalPinTolnterrupt(ENC_IN1), updateEncoder1, RISING);
attachinterrupt(digitalPinTolnterrupt(ENC_IN2), updateEncoder2, RISING);
Serial.printin("Install SD Card. . .");
if(1SD.begin(chipSelect)){

Serial.printin("Install SD Card Failed");

return;

}
Serial.printin("Install Successful");

Serial.printin("Creating File. . .");
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file = SD.open("test.txt",FILE_ WRITE);
file.close();
Serial.printin("File Created!");

}

int k=0;

void loop(}

datalog = " Counter Num " + String(k) + " Speed 1 : " + String(rpm1)+ " RPM "
+ " Speed 2 : " + String(rpm2)+ " RPM " + " Accerlometer : " + " X : "

+ String(a.acceleration.x) + " Y : " + String(a.acceleration.y) + " Z : " +
String(a.acceleration.z)+ " Gyroscope : " + " X : " + String(g.gyrox) + " Y : " +
String(g.gyro.y)

+" Z:" + String(g.gyro.z);

if( millis() - last time1 > period1) {
last timel = millis();

onesecond++;

}
iflonesecond>5)
onesecond=0;

k=0;

iflonesecond==3){

if(SD.exists("test.txt"))
Serial.println("File Exists!");
file = SD.open("test.txt",FILE_ WRITE);
if(file){
Serial.print(" i ");
file.printin("The Data Logger:" + datalog);
K++;
file.close();

Jelse{Serial.println("File Cannot Be Written To!");}



}

lelse{Serial.println("File Dosen't Exist");

}

motermove();
Encode_10);
Move();
//Sdata();

void Encode_1()

motorPwm1 = map(analogRead(speedcontroll), 0, 1023, 0, 255);
motorPwm?2 = map(analogRead(speedcontrol2), 0, 1023, 0, 255);
analogWrite(PWM1, motorPwm1);
analogWrite(PWM2, motorPwm?2);
static unsigned long timer = millis();
const unsigned long per = 100;
if(millis()- timer >= per)}{
timer += per;
rpm1 = (float)encoderValuel * 60 / ENC_COUNT REV);
rpm2 = (float)XencoderValue2 * 60 / ENC_COUNT REV);
// Only update display when there is a reading
if (motorPwm1 > 0 || rom1 > 0,motorPwm2 > 0 || rpm2 > 0
Serial.print(" SPEED1: ");
Serial.print(rpom1);
Serial.print(" RPM");
Serial.print(\t");
Serial.print(" SPEED2: ");
Serial.print(rpm2);
Serial.printin(" RPM");
}
encoderValuel = 0;
encoderValue2 = 0;

}
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}

void updateEncoder1()

{
encoderValuel++;

}

void updateEncoder2(){
encoderValue2++;

}
void Move(){
// sensors_event t a, g, temp;

mpu.getEvent(&a, &g, &temp);

/* Print out the values */
Serial.print("Acceleration X: ");
Serial.print(a.acceleration.x);
Serial.print(", Y: ");
Serial.print(a.acceleration.y);
Serial.print(", Z: ");
Serial.print(a.acceleration.z);

Serial.println(" m/sA2");

Serial.print("Rotation X: "),
Serial.print(g.gyro.x);
Serial.print(", Y: ");
Serial.print(g.gyro.y);
Serial.print(", Z: ");
Serial.print(g.gyro.z);
Serial.printn(" rad/s");

Serial.printn(");
delay(100);
}
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void Sdata({

datalog = " Counter Num " + String(onesecond) + " Speed 1 : " +
Stringlrpm1)+ " RPM " + " Speed 2 : " + String(rpm2)+ " RPM " + " Accerlometer
. "+ "X . "

+ String(a.acceleration.x) + " Y : " + String(a.acceleration.y) + " Z : " +
String(a.acceleration.z)+ " Gyroscope : " + " X : " + String(g.gyrox) + " Y : " +
String(g.gyro.y)

+"Z " + String(g.gyro.z);

if( millis() - last_timel > period1) {
last_timel = millis();
onesecond++;
if(SD.exists("test.txt"){
Serial.println("File Exists!");
file = SD.open("test.txt",FILE WRITE);
if(file){
file.printin("The Data Logger:" + datalog);
file.close();
Jelse{Serial.printn("File Cannot Be Written To!");}
Jelse{Serial.printin("File Dosen't Exist");
}
}
}
void motermove(}

buttonState = digitalRead(bt);

if (bt == HIGH){
buttonState = digitalRead(bt);
if (bt == HIGH)X

digitalWrite(in1, LOW);
digitalWrite(in2, HIGH);
digitalWrite(enA, 255);
digitalWrite(in3, HIGH);
digitalWrite(ind, LOW);
digitalWrite(enB, 255);



delay(5000);
digitalWrite(in1, LOW);
digitalWrite(in2, LOW);
digitalWrite(enA, 255);
digitalWrite(in3, HIGH);
digitalWrite(ind, LOW);
digitalWrite(enB, 255);

delay(1000);

delay(12000);
}

}
TAnAduRudunal

#include <Adafruit MPU6050.h>
#include <Adafruit_Sensor.h>
#include <Wire.h>

Adafruit. MPU6050 mpu;

#include <SD.h>
#include <SPI.h>
int chipSelect = 53;
File file;

#define ENC_COUNT REV 374
#define PWM1 2

#define PWM2 19

#define ENC_IN1 3

#define ENC IN2 18

int speedcontroll = 0;

int speedcontrol2 = 0;

volatile long encoderValuel = 0;
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volatile long encoderValue2 = 0;
int rom1 = 0;
int rpm2 = 0;
int motorPwm1 = 0;
int motorPwm2 = 0;

sensors_event t a, g, temp;
//SD Card
#define enA 9
#define inl 4
#define in2 5
#define enB 10
#define in3 6
#define ind 7
String datalog ="",
unsigned long periodl = 1000; //5vegnaiifeinisse
unsigned long last timel = 0;

int onesecond = 0;
void setup(}

Serial.begin(9600);
pinMode(enA, OUTPUT);

pinMode(enB, OUTPUT);

pinMode(in1, OUTPUT);

pinMode(in2, QUTPUT);

pinMode(in3, OUTPUT);

pinMode(ind, OUTPUT);

pinMode(bt, INPUT);

Wire.begin();

while (ISerial)
delay(10); // will pause Zero, Leonardo, etc until serial console opens
Serial.printin("Adafruit MPU6050 test!"),

if (Impu.begin()) {
Serial.println("Failed to find MPU6050 chip");



while (1) {
delay(10);
}
}
Serial.printn("MPU6050 Found!");
mpu.setAccelerometerRange(MPU6050 RANGE 2 G);
Serial.print("Accelerometer range set to: ");
switch (mpu.getAccelerometerRange()) {
case MPU6050 RANGE 2 G:
Serial.println("+-2G");
break;
case MPU6050 RANGE 4 G:
Serial.println("+-4G");
break;
case MPU6050 RANGE 8 G:
Serial.println("+-8G");
break;
case MPU6050 RANGE 16 G:
Serial.println("+-16G");
break;
}
mpu.setGyroRange(MPU6050 RANGE 250 DEG);
Serial.print("Gyro range set to: ");
switch (mpu.getGyroRange()) {
case MPU6050 RANGE 250_DEG:
Serial.printin("+- 250 deg/s");
break;
case MPU6050_RANGE_500 DEG:
Serial.printin("+- 500 deg/s");
break;
case MPU6050 RANGE_1000 DEG:
Serial.println("+- 1000 deg/s");
break;
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case MPU6050 RANGE 2000 DEG:
Serial.println("+- 2000 deg/s");
break;

mpu.setFilterBandwidth(MPU6050 BAND 21 HZ);
Serial.print("Filter bandwidth set to: ");
switch (mpu.getFilterBandwidth()) {
case MPU6050 BAND_260 HZ:
Serial.printtn("260 Hz");
break;
case MPU6050 BAND 184 HZ:
Serial.printn("184 Hz"),
break;
case MPU6050 BAND 94 HZ:
Serial.printin("94 Hz");
break;
case MPU6050 BAND 44 HZ:
Serial.printin("44 Hz");
break;
case MPU6050 BAND 21 HZ:
Serial.printin("21 Hz");
break;
case MPU6050 BAND 10 HZ:
Serial.printtn("10 Hz");
break;
case MPU6050 BAND 5 HZ:
Serial.printn("5 Hz");
break;
}
//Serial.printin("");
//delay(100);



pinMode(chipSelect, OUTPUT);
pin!\/\ode(ENC_INl, INPUT_PUI_LUP);
pinMode(ENC_IN2, INPUT PULLUP);

attachinterrupt(digitalPinTolnterrupt(ENC_IN1), updateEncoderl, RISING);
attachinterrupt(digitalPinTolnterrupt(ENC_IN2), updateEncoder2, RISING);

Serial.println("Install SD Card. . .");
if(1SD.begin(chipSelect)}
Serial.printin("Install SD Card Failed");
return;
}
Serial.printin("Install Successful");
Serial.println("Creating File. . .");
file = SD.open("test.txt",FILE WRITE);
file.close();
Serial.printin("File Created!");
}
int k=0;
void loop(}

62

datalog = " Counter Num " + String(k) + " Speed 1 : " + String(rpm1)+ " RPM "

+" Speed 2 : " + String(rpm2)+ " RPM " + " Accerlometer : " + " X : "
+ String(a.acceleration.x) + " Y : " + String(a.acceleration.y) + " Z : " +

String(a.acceleration.z)+ " Gyroscope : "+ "X : " + String(g.gyrox) + " Y : " +

String(g.gyro.y)
+" Z:" + String(g.gyro.z);
if( millisO) - last_timel > period1) {
last_timel = millis();

onesecond++;

}
iflonesecond>5){

onesecond=0;



}

k=0;

iflonesecond==3){

if(SD.exists("test.txt"){
Serial.printin("File Exists!"),
file = SD.open("test.txt",FILE WRITE);
if(file){
Serial.print(" i ");
file.printin("The Data Logger:" + datalog);
K++;
file.close();
lelsefSerial.println("File Cannot Be Written Tol");}
lelse{Serial.println("File Dosen't Exist");
}
}

motermove();
Encode 1();
Move();
//Sdata();

void Encode 1(){

motorPwm1 = map(analogRead(speedcontroll), 0, 1023, 0, 255);
motorPwm2 = map(analogRead(speedcontrol2), 0, 1023, 0, 255)
analogWrite(PWM1, motorPwm?1);
analogWrite(PWM2, motorPwm?2);
static unsigned long timer = millis();
const unsigned long per = 100;

if(millis()- timer >= per){

timer += per;

rom1 = (float)XencoderValuel * 60 / ENC_COUNT REV);

rpm2 = (float)(encoderValue2 * 60 / ENC_COUNT REV);
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// Only update display when there is a reading
if (motorPwm1 > 0 || rpm1 > 0,motorPwm2 > 0 || rpm2 > 0){
Serial.print(" SPEED1: ");
Serial.print(rom1);
Serial.print(" RPM");
Serial.print('\t");
Serial.print(" SPEED2: ");
Serial.print(rpm2);
Serial.printin(" RPM");
}
encoderValuel = 0;
encoderValue2 = 0;
}
}
void updateEncoder()
{
encoderValuel++;
}
void updateEncoder2()}
encoderValue2++;
}
void Move({
// sensors_event t a, g, temp;

mpu.getBvent(&a, &g, &temp);

/* Print out the values */
Serial.print("Acceleration X: ")
Serial.print(a.acceleration.x);
Serial.print(", Y: );
Serial.print(a.acceleration.y);
Serial.print(", Z: ");
Serial.print(a.acceleration.z);

Serial.printin(" m/sA2");
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Serial.print("Rotation X: ");
Serial.print(g.gyro.x);
Serial.print(", Y: ");
Serial.print(g.gyro.y);
Serial.print(", Z: ");
Serial.print(g.gyro.z);
Serial.println(" rad/s");

Serial.printn("),
delay(100);
}

void Sdata(){
datalog = " Counter Num " + String(onesecond) + " Speed 1 : " +
String(rpm 1)+ " RPM " + " Speed 2 : " + String(rpm2)+ " RPM " + " Accerlometer
. "+ "X i y
+ String(a.acceleration.x) + " Y : " + String(a.acceleration.y) + " Z : " +
String(a.acceleration.z)+ " Gyroscope : " + " X : " + String(g.gyrox) + " VY : " +
String(g.gyro.y)
+"Z:" + String(g.gyro.2);
if( millisO - last timel > period1) {
last_timel = millis()
onesecond++;
if(SD.exists("test.txt")1
Serial.printin("File Exists!");
file = SD.open("test.txt",FILE_ WRITE);
if(file){
file.println("The Data Logger:" + datalog);
file.close();
Jelse{Serial.printIn("File Cannot Be Written To!");}
Jelse{Serial.printin("File Dosen't Exist");
}



}
}
void motermove(){
buttonState = digitalRead(bt);
if (bt == HIGH){
buttonState = digitalRead(bt);
if (bt == HIGH){
digitalWrite(in1, HIGH);
digitalWrite(in2, LOW);
digitalWrite(enA, 255);
digitalWrite(in3, HIGH);
digitalWrite(ind, LOW);
digitalWrite(enB, 25);

delay(5000);
digitalWrite(in1, HIGH);
digitalWrite(in2, LOW);
digitalWrite(enA, 255);
digitalWrite(in3, HIGH);
digitalWrite(ind, LOW);
digitalWrite(enB, 25);

delay(1000);

}

}

Tadniuduauuun
#include <Adafruit. MPU6050.h>
#include <Adafruit_Sensor.h>
#include <Wire.h>

Adafruit. MPU6050 mpu;
#include <SD.h>

#include <SPI.h>

int chipSelect = 53;
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File file;

#define ENC_COUNT REV 374

#define PWM1 2

#define PWM2 19

#define ENC IN1 3

#define ENC IN2 18

int speedcontroll = 0;

int speedcontrol2 = 0;

volatile long encoderValuel = 0;

volatile long encoderValue2 = 0;

int rpom1 = 0;

int rom2 = 0;

int motorPwm1 = 0;

int motorPwm2 = 0;
sensors_event t a, g, temp;

//SD Card

#define enA 9

#define inl 4

#define in2 5

#define enB 10

#define in3 6

#define ind 7

String datalog =""

unsigned long period1 = 1000; /3382987 71%D9N1550

unsigned long last timel = 0;
int onesecond = 0;

void setup(}
Serial.begin(9600);
pinMode(enA, OUTPUT);
pinMode(enB, OUTPUT);
pinMode(in1, OUTPUT);
pinMode(in2, OUTPUT);
pinMode(in3, OUTPUT);
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pinMode(ind, OUTPUT);
pinMode(bt, INPUT);
Wire.begin();

while (ISerial)
delay(10); // will pause Zero, Leonardo, etc until serial console opens
Serial.printin("Adafruit MPU6050 test!"),
if Impu.begin()) {
Serial.printin("Failed to find MPU6050 chip");
while (1) {
delay(10);
}
}
Serial.printn("MPU6050 Found!");
mpu.setAccelerometerRange(MPU6050 RANGE 2 G);
Serial.print("Accelerometer range set to: ");
switch (mpu.getAccelerometerRange()) {
case MPU6050 RANGE 2 G:
Serial.println("+-2G");
break;
case MPU6050 RANGE 4. G:
Serial.println("+-4G");
break;
case MPU6050 RANGE_8 G:
Serial.println("+-8G");
break;
case MPU6050 RANGE 16 G:
Serial.println("+-16G");
break;
}
mpu.setGyroRange(MPU6050 RANGE 250 DEG);
Serial.print("Gyro range set to: ");

switch (mpu.getGyroRange()) {



case MPU6050 RANGE 250 DEG:
Serial.printin("+- 250 deg/s");
break;

case MPU6050 RANGE 500 DEG:
Serial.printin("+- 500 deg/s");
break;

case MPU6050 RANGE 1000 DEG:
Serial.printin("+- 1000 deg/s");
break;

case MPU6050 RANGE 2000 DEG:
Serial.println("+- 2000 deg/s");
break;

mpu.setFilterBandwidth(MPU6050 BAND 21 HZ);
Serial.print("Filter bandwidth set to: ");
switch (mpu.getFilterBandwidth()) {
case MPU6050 BAND 260 HZ:
Serial.println("260 Hz");
break;
case MPU6050 BAND 184 HZ:
Serial.printn("184 Hz"),
break;
case MPU6050 BAND 94 HZ:
Serial.printin("94 Hz");
break;
case MPU6050 BAND 44 HZ:
Serial.printin("44 Hz");
break;
case MPU6050 BAND 21 HZ:
Serial.printin("21 Hz");
break;
case MPU6050 BAND 10 HZ:

69



70

Serial.println("10 Hz");
break;

case MPU6050 BAND 5 HZ:
Serial.println("5 Hz");
break;

}

//Serial.printn(");

//delay(100);

pinMode(chipSelect, ODUTPUT);
pinMode(ENC _IN1, INPUT PULLUP);
pinMode(ENC IN2, INPUT PULLUP);
attachinterrupt(digitalPinTolnterrupt(ENC_IN1), updateEncoderl, RISING);
attachinterrupt(digitalPinTolnterrupt(ENC_IN2), updateEncoder2, RISING);
Serial.printin("Install SD Card. . .");
if(1SD.begin(chipSelect))
Serial.printin("Install SD Card Failed");
return;
}
Serial.printin(*Install Successful");
Serial.printin("Creating File. . .");
file = SD.open("test.txt",FILE WRITE);
file.close();
Serial.printin("File Created!");
}
int k=0;
void loop(){

datalog = " Counter Num " + String(k) + " Speed 1 : " + String(rom1)+ " RPM "
+ " Speed 2 : " + String(rom2)+ " RPM " + " Accerlometer : " + " X : "



71

+ String(a.acceleration.x) + " Y : " + String(a.acceleration.y) + " Z : " +
String(a.acceleration.z)+ " Gyroscope : " + " X : " + String(g.gyrox) + " VY : " +
String(g.gyro.y)

+" Z:" + String(g.gyro.z);

if( millis() - last_timel > period1) {
last_timel = millis();

onesecond++;

}
iflonesecond>5){

onesecond=0;

k=0;
}
iflonesecond==3){
if(SD.exists("test.txt")1
Serial.printn("File Exists!");
file = SD.open("test.txt",FILE. WRITE);
if(file)
Serial.print(" i ");
file.printtn("The Data Logger:" + datalog);
K++;
file.close();
Jelse{Serial.println("File Cannot Be Written To!");}
Jelse{Serial.println("File Dosen't Exist");
}
}
motermove();
Encode 10();
Move();
//Sdata();
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void Encode 1()
motorPwm1 = map(analogRead(speedcontroll), 0, 1023, 0, 255);
motorPwm2 = map(analogRead(speedcontrol2), 0, 1023, 0, 255);
analogWrite(PWM1, motorPwm?1);
analogWrite(PWM2, motorPwm?2);
static unsigned long timer = millis();
const unsigned long per = 100;
if(millisO- timer >= per)}
timer += per;
rpm1 = (float)encoderValuel * 60 / ENC_ COUNT REV);
rom2 = (float)(encoderValue2 * 60 / ENC COUNT REV);
// Only update display when there is a reading
if (motorPwm1 > 0 || rpm1 > 0,motorPwm2 > 0 || rpm2 > 0){
Serial.print(" SPEED1: ");
Serial.print(rpm1);
Serial.print(" RPM");
Serial.print(\t");
Serial.print(" SPEED2: ");
Serial.print(rpm2);
Serial.printtn(" RPM");
}
encoderValuel = 0;
encoderValue? = 0;
}
}
void updateEncoder1()
{
encoderValuel++;
}
void updateEncoder2()}
encoderValue2++;
}
void Move(){



// sensors_event t a, g, temp;

mpu.getEvent(&a, &g, &temp);

/* Print out the values */

Serial.print("Acceleration X: "),

Serial.print(a.acceleration.x);
Serial.print(", Y: ");
Serial.print(a.acceleration.y);
Serial.print(", Z: ");
Serial.print(a.acceleration.z);

Serial.printin(" m/sA2";

Serial.print("Rotation X: ");
Serial.print(g.gyro.x);
Serial.print(", Y: ");
Serial.print(g.gyro.y);
Serial.print(", Z: ");
Serial.print(g.gyro.z);
Serial.printtn(" rad/s");

Serial.printtn(");
delay(100);

}

void Sdata(){

datalog = " Counter Num " + String(onesecond) + " Speed 1: " +
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String(rpm1)+ " RPM " + " Speed 2 : " + String(rpm2)+ " RPM " + " Accerlometer

:II+IIX:II

+ String(a.acceleration.x) + " Y : " + String(a.accelerationy) + " Z : " +

String(a.acceleration.z)+ " Gyroscope : " + " X : " + String(g.gyrox) + " Y : " +

String(g.gyro.y)
+" Z:" + String(g.gyro.z);

if( millis) - last_timel > period1) {



last_timel = millis()
onesecond++;
if(SD.exists("test.txt"){
Serial.printin("File Exists!");
file = SD.open("test.txt",FILE WRITE);
if(file){
file.printin("The Data Logger:" + datalog);
file.close();
Jelse{Serial.println("File Cannot Be Written To!");}
Jelse{Serial.println("File Dosen't Exist");
}
}
}

void motermove({
buttonState = digitalRead(bt);

if (bt == HIGH)

digitalWrite(in1, LOW);

digitalWrite(in2, HIGH);
digitalWrite(enA, 255);
digitalWrite(in3, HIGH);
digitalWrite(ind, LOW);
digitalWrite(enB, 20);
delay(10000);
digitalWrite(in1, LOW);
digitalWrite(in2, HIGH);
digitalWrite(enA, 20);
digitalWrite(in3, HIGH);
digitalWrite(ind, LOW);
digitalWrite(enB, 255);

delay(12000);
}
}
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1A% Encoder

// Motor encoder output pulse per rotation (change as required)
#define ENC_COUNT REV 374

// Encoder output to Arduino Interrupt pin
#define PWM1 2

#define PWM2 19

#define ENC IN1 3

#define ENC IN2 18

// MD10C PWM connected to pin 10

// MD10C DIR connected to pin 12

// Analog pin for potentiometer

int speedcontroll = 0;

int speedcontrol2 = 0;

//-Pulse count from encoder

volatile long encoderValuel = 0;

volatile long encoderValue2 = 0;

// One-second interval for measurements
int interval = 500;

// Counters for milliseconds during interval
long previousMillis = 0;

long currentMillis = 0;

int rom1 = 0;

int rpom2 = 0;

int motorPwm1 = 0;

int motorPwm2 = 0;
void setup()
{

Serial.begin(9600);

// Set encoder as input with internal pullup



pinMode(ENC_IN1, INPUT PULLUP);

pinMode(ENC_IN2, INPUT PULLUP);

// Attach interrupt

attachinterrupt(digitalPinTolnterrupt(ENC_IN1), updateEncoderl, RISING);
attachinterrupt(digitalPinTolnterrupt(ENC_IN2), updateEncoder2, RISING);
// Setup initial values for timer

previousMillis = millis();

void loop()
{
// Control motor with potentiometer
motorPwm1 = map(analogRead(speedcontroll), 0, 1023, 0, 255);
motorPwm2 = map(analogRead(speedcontrol2), 0, 1023, 0, 255);
// Write PWM to controller
analogWrite(PWM1, motorPwm?1);
analogWrite(PWM2, motorPwm?2);
// Update RPM value every second
currentMillis = millis();
if (currentMillis - previousMillis > interval) {
previousMillis = currentMillis;
// Calculate RPM
rom1 = (float)XencoderValuel * 60 / ENC_COUNT REV);
rpm2 = (float)(encoderValue2 * 60 / ENC_ COUNT_REV);
// Only update display when there is a reading
if (motorPwm1 > 0 || rom1 > 0,motorPwm2 > 0 || rpm2 > 0) {
Serial.print("PWM1 VALUE: "),
Serial.print(motorPwm1);
Serial.print(\t");
Serial.print("PWM2 VALUE: "),
Serial.print(motorPwm?2);
Serial.print(\t");
Serial.print(" PULSES1: ")



Serial.print(encoderValuel);
Serial.print(\t");
Serial.print(" PULSES2: "),
Serial.print(encoderValue2);
Serial.print(\t");
Serial.print(" SPEED1: ");
Serial.print(rom1);
Serial.print(" RPM");
Serial.print('\t");
Serial.print(" SPEED2: ");
Serial.print(rom2);
Serial.printin(" RPM");

}

encoderValuel = 0;

encoderValue2 = 0;

}

void updateEncoder()
{
// Increment value for each pulse from encoder
encoderValuel++;
}
void updateEncoder2({
encoderValue2++;
}
1A GY-521

// Basic demo for accelerometer readings from Adafruit MPU6050

#include <Adafruit. MPU6050.h>
#include <Adafruit_Sensor.h>

#include <Wire.h>
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Adafruit. MPU6050 mpu;

void setup(void) {
Serial.begin(115200);
while (ISerial)

delay(10); // will pause Zero, Leonardo, etc until serial console opens

Serial.printin("Adafruit MPU6050 test!");

// Try to initialize!
if (mpu.begin()) {
Serial.printin("Failed to find MPU6050 chip");
while (1) {
delay(10);
}
}
Serial.println("MPU6050 Found!");

mpu.setAccelerometerRange(MPU6050 RANGE 2 G);
Serial.print("Accelerometer range set to: ");
switch (mpu.getAccelerometerRange()) {
case MPU6050 RANGE 2 G:
Serial.println("+-2G");
break;
case MPU6050 RANGE 4 G:
Serial.println("+-4G");
break;
case MPU6050 RANGE 8 G:
Serial.printin("+-8G");
break;
case MPU6050 RANGE 16 G:
Serial.println("+-16G");
break;



}

mpu.setGyroRange(MPU6050 RANGE 250 DEG);

Serial.print("Gyro range set to: ")

switch (mpu.getGyroRange()) {

case MPU6050 RANGE 250 DEG:
Serial.printin("+- 250 deg/s");
break;

case MPU6050 RANGE 500 DEG:
Serial.printin("+- 500 deg/s");
break;

case MPU6050 RANGE 1000 DEG:
Serial.printin("+- 1000 deg/s");
break;

case MPU6050 RANGE 2000 DEG:
Serial.printin("+- 2000 deg/s");
break;

mpu.setFilterBandwidth(MPU6050 BAND 21 HZ);
Serial.print("Filter bandwidth set to: ");
switch (mpu.getFilterBandwidth()) {
case MPU6050 BAND. 260 HZ:
Serial.printn("260 Hz");
break;
case MPU6050 BAND 184 HZ:
Serial.print(n("184 Hz"),
break;
case MPU6050 BAND 94 HZ:
Serial.printin("94 Hz");
break;
case MPU6050 BAND 44 HZ:
Serial.printin("44 Hz");
break;
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case MPU6050 BAND 21 HZ:
Serial.printin("21 Hz");
break;

case MPU6050 BAND 10 HZ:
Serial.printin("10 Hz");
break;

case MPU6050 BAND 5 HZ:
Serial.printtn("5 Hz");
break;

Serial.printin("),
delay(100);

}

void loop() {

/* Get new sensor events with the readings */
sensors_event ta, g, temp;
mpu.getEvent(&a, &g, &temp);
/* Print out the values */
Serial.print("Acceleration X: ");
Serial.print(a.acceleration.x);
Serial.print(", Y: ");
Serial.print(a.acceleration.y);
Serial.print(", Z: ")
Serial.print(a.acceleration.z);
Serial.printin(" m/sA2");
Serial.print("Rotation X: ");
Serial.print(g.gyro.x);
Serial.print(", Y: );
Serial.print(g.gyro.y);
Serial.print(", Z: ");

Serial.print(g.gyro.z);
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Serial.printtn(" rad/s");

// Serial.print("Temperature: ");
//Serial.print(temp.temperature);

//Serial.printn(" degC");

Serial.printtn(");
delay(100);
}
1An SD card
#define trigPinl 3
#define echoPinl 2
#define trigPin2 4
#define echoPin2 5
#define trigPin3 7
#define echoPin3 8
#define buzzer 11
#define LED 13
long duration, distance, RightSensor,BackSensor,FrontSensor,LeftSensor;
void setup()
{
Serial.begin (9600);
pinMode(trigPin1, OUTPUT);
pinMode(echoPin1, INPUT);
pinMode(trigPin2, OUTPUT);
pinMode(echoPin2, INPUT);
pinMode(trigPin3, OUTPUT);
pinMode(echoPin3, INPUT);
}
void loop() {
SonarSensor(trigPin1, echoPin1);
RightSensor = distance;

SonarSensor(trigPin2, echoPin2);



LeftSensor = distance;
SonarSensor(trigPin3, echoPin3);
FrontSensor = distance;
Serial.print(LeftSensor);
Serial.print("a.");
Serial.print(FrontSensor);
Serial.print("a.");
Serial.println(RightSensor);
Serial.print("e.");

distance = (duration*.0343)/2;
Serial.print("szaying: ");
Serial.print(distance);
Serial.println ("23.");
Serial.print("s¥8%30q: );
Serial.print(distance* 0.39370);
Serial.println ("53.");

delay(20);

}

void SonarSensor(int trigPin,int echoPin)
{

digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(10);
digitalWrite(trigPin, LOW);
duration = pulseln(echoPin, HIGH);
distance = (duration/2) / 29.1;

if(distance <= 30 && distance >= 21) // izazi’mqmzuwi 21-30 3.

{

digitalWrite (buzzer,HIGH);
digitalWrite (LED,HIGH);
delay (1000);

digitalWrite (buzzer,LOW);
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digitalWrite (LED,LOW);

delay (1000);

}

else if (distance <= 21 && distance >= 11) // %azi'mqéﬁjm&i 11-20 ay.
{

digitalWrite (buzzer,HIGH);

digitalWrite (LED,HIGH);

delay (500);

digitalWrite (buzzer,LOW);

digitalWrite (LED,LOW);

delay (500),

}

else if (distance <= 11 && distance >= 6) // izsz’imqé?w,@i 6-10 wy.
{

digitalWrite (buzzer,HIGH),

digitalWrite (LED,HIGH);

delay (200),

digitalWrite (buzzer,LOW);

digitalWrite (LED,LOW);

delay (200);

}

else if (distance < 6 ) // szogingiosnia 5 v,
{

digitalWrite (buzzer,HIGH);

digitalWrite (LED,HIGH);

}

else if (distance > 31) // svozingaaud 31 ou. July
{

digitalWrite (buzzer,LOW);

digitalWrite (LED,LOW);

}





