Udi3 misuen : meeauvuLazadeszuuaLqumsTuldmTusonedu lnith
(DESIGN AND IMPLEMENT OF DRIVE CONTROL SYSTEM FOR ELECTRIC

S @ v v Jd
GOLF CART) 819156M13011 : 019150 a5.q510% AnyaSeial, 86 nih.

a v d‘ [ wva g ad Py v A L
malulagvundeuen Iudaduma lulagnazlasumstuivessusus lusu1na

A

(H99INTUILUVAIVANUASAINTITA 15U 52VUIINIWUALFI0TUY (Auto-pilot) NUNITE

1]
J o 1 d

v a A 9 YV o Y v 4 o 1 Y
VDYAA T UIAYAIUNYY LwaiﬁNmmmmmﬂﬂmumﬁumﬂwmuaummmmwm"lﬂ"lﬂ

= U

1o & Y Y A o Y Ao k4 o 2
Lﬂﬁiﬂﬁll‘lui]'llﬂu@lﬂﬂwﬁ u 1’1'\11’7@ Usllllﬂ'ﬂllﬁzﬂ'lﬂﬁ‘]J'lfJiJ'lﬂ“lluLlﬁg‘lJﬁ?JﬂﬂﬂiJ'lﬂﬂlu

Y Jd v

o ¢ A < wva 1 1 { a o
TumsWansosuaie Iiusasuada Tulalia 143109 ge §Iveudonfnun
Jd A = = ' 4 = =
uazeenuuunsaneai rliumu diesnndisimngnnisasudiazliszuuniuqumenai
v J J o w Jd [
adwnusasua lagsonean IWihiduidwnnuewes Ivdwazgaisulseszuuaiuqu
<3 v 1 v o 4
nenauszuuarugudle il (Drive by wire) Usznoudie szuuduise szuuiAw@e)
% 1 4 4
uazszuuusn Fenauqu TaoriulyInsneu Insames (Arduino UNO), U8$a Pixhawk Liag
I3 ° Y ) J Yy [ v 9 9
ganomesnszudnse M ldeusotinusanean ldAdredyanaiadunu uazadradums
A51AdeuNH1L 1151ATY QGround control A8ATAIHUAG N UIRNAAIA1UTBY (GPS)
¢y v Y "o < =2y )
Tumsmivguszuvindesldnnuuinduesiiownsdeldsenuuuszuuaigu Taomsad
° a 4 a 4 o
uUuIaeINNAdAMAATNIAATIZHHANISABUA YOIV sz U ULaz U vl jeszuu A
[ 1w (% 1 aQ o J o
TiadesnmanmsUSuuaedasiversdess uaI U uuuUFad1u-1USHus-oyWus (PID)
eli Idszuuniuquitlidsz@nsnmaiudesns
o 3 i Y A A o wva g A
Han1snageunIIMuadunlisamieunon luda tazalrugua1u5af
- 1 a =1 I3 2 = o 1 9 =
mae 3 wasasIuribsaneaamsandoud ldaganis 4. 185202 n19 400 9 800 1uAS

TaglinnuaaamasugIgai 15 mas-91930 Setpoint 1Az A 111501 gAT0RNR UL DN TS

= ' 3 o ' 1 a =
ﬂﬂsl.l’l'l\‘lalu‘]J"Nﬂ'J'liJLS’Jﬂ'lﬂ'J'l 1.8 lUATRBDIUIN

1971397 IFINITUATOINA AeiioFoInNANYA %\{

= 4 ~ v
Umsdnul 2562 MoiieFe0115eNndS Y I:ﬂ'lm" mquﬂff"h‘




PANITHI PHETNOK : DESIGN AND IMPLEMENT OF DRIVE CONTROL
SYSTEM FOR ELECTRIC GOLF CART. THESIS ADVISOR : SURADET

TANTRAIRATN, Ph.D., 86 PP.

DRIVE BYWIRE/PID/ARDUINO/AUTONOMOUS

Autonomous car is technology to transform the driving of vehicles in the future
because of control systems and sensors, such as autopilot. The location information is
transmitted by satellite to the driver to determine the path of the vehicle can continue its
own without a driver. This reason makes the driven comfort and safety.

Cost to an autonomous vehicle cost is expensive. There are a lot of research
to study and implement of the electric golf cart, because it’s cheaper than a car and
it has a same mechanism. The golf cart banded club car DS was drive with electric
motor 36V and mechanism system, rack and pinion are control steer system,
linkage connected with pedal control drum brake and throttle system. The original
mechanism was replaced with drive by wire system, DC motor is used as actuator
with encoder to control angular position using Arduino UNO. Pixhawk is main
processor to control drive by wire system by PWM signal, QGround control is software
to navigate golf cart by Global Navigation Satellite System onboard. PID controller
gains were implemented for the feedback control system of the drive-by-wire
system. The proposed method can obtain the good quality of control performance as
requirement.

Golf cart be driven autonomous using drive by wire system in range of 800 meter

with speed limit of 3 meter per second. It has a maximum error from setpoint 1.5 meter.



When golf cart has the obstacle in range 1 meter from font wheels and diffuse

sensor can detect, emergency brake will activate immediately.
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