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ABSTRACT

The purpose of this research was to design a fuzzy logic controller combined with a PID
controller and trajectory planning in the Cartesian system for obstacle avoidance of indoor mobile
robots in order to control the robot moving toward the desired target. A motion simulation of the
mobile robot using a mathematical model of differential-drive was performed by the
MATLAB/Simulink software. In the experiments, the LabVIEW software was used for controlling
the real mobile robot equipped with a laser scanner and encoder to detect obstacles and to measure
the position of the robot.

The experiments were divided into 2 parts. For the first part, the motion simulation of the
robot based on the mathematical model was tested to examine the controller that had been designed
to control the robot moving to the target destination. The second part of the experiment was performed
in the controlled indoor environment with the real mobile robot moving to the desired targets with
and without objects that obstruct the path.

Both simulation and experimental results showed that the PID+Fuzzy controller can
control the mobile robot to move along the desired path toward the target point. The maximum
distance error measured from the difference between the final robot’s position and the desired target
position that has been set previously was less than 0.1 meters. The fuzzy logic controller was able to

generate a new path for the robot to avoid the obstacles detected in the path.

Keywords: fuzzy logic controller, mobile robot, obstacle avoidance
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2.2.2 HUUTIABINNNAMAATUDIHUBUS (Dynamics Model)
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2.3.4 33UVAIUAUUVUINIDUIA (Closed Loop Control) ANHHULUDITEUUAIVAVLUL
wsouTandasasgl 2.8 Fslunisarvquuuuaeseutla @anuau (Controller) 32111015
e = 1% Y a A o o v o Yy o A
Lﬂiﬂum&lﬂﬁ’ﬂgﬂﬁm’E]N’E)Q“ri’i’élf’ﬂﬁﬂ (Referent or Command) NU XYY I1UIDINNNTTD
Waf a1 aUDI(Output or Response) aflounduurlasdiniiady (Measurement or Sensor) 1d
i hadedyarailounioduna (nput) 1¥nuaINAeIN13AIUAN (System under Controlled or

4 { a 4 < @ a {
Plant) tiionaz I nanomnavsonanouaues liitlu luamdyausisdendesns

daIUAIY
(Disturbance)
Process
I it |
B ' 4 | : )
AGE | G | lﬁm@mwum
T Controller > Plant —> (Response)
4 | g .
(Command) (Input) : P
|
: T g |
i Measurement < |
|
| 1
| |

[ R TN\ I 0 (o) S 7 W N (o ) o R 7 N

51 2.8 szvUAIgUUDLINTOUTA [9]

U

= L Nty ~ Yy ' = 9| )
G]N‘i%iJ‘Uﬂ’J‘]JﬂmmU’NiEJ‘U‘]Jﬂu’i)ﬁ]i]gliﬁlﬂllﬂﬁlﬂﬂﬂNﬁuﬁ’n igﬂﬂﬂ’mﬂmmﬂﬂﬂuﬂaﬂ

< A @ J
(Feedback Control System) Tagaziuszuuniuguinerowinyueiinald ldamdoins Tag

a A

o o J ~ [ ) Y Y Y o 1 N 9
myuodyanaodnanuFeuiounudygyiudweendesnts uanimanuuanais 14
o o A { @ 1 4 AN o
Tunmsamugudyanaileuldnuaaidesmsaiugu dedrvesglnsel lWihatidnsuznis
o = 2 ' ] 4 o = ~ a g
ailunuuassevilaldun wiia gEuniemielsueime ludu nsaladadiluly
o A oo A a v o é} 9 LR dyd a ¢ v 1 o =
i Insdaegangisouaaiugaiutazlens Inediiuaingdanensianuvedss
4 o =KX a3 A [ Y3 A A o I~ v A 4 v 3 v @
wos MymanIuiiusevila augiiuniemsetfuemanauny dimes Iuadniudaia
A Y o s o 2 3 A o o 1 7?9 ¥ o A
gangiimeluguazdunes luadaneaniuaInyaiugumsdanenolmsares 19U 1le

7 o 3 o a s ! s o &
ﬂi’)11L‘Wiﬁl“]ﬂ’)i‘VI"N"ILlﬂ‘V]ﬂﬁJLﬂﬂﬂfﬂﬂJLEJ‘L!L‘IJu“l‘]_]GI"IiJﬁmi’)SIllﬁ?l‘ﬂ@]\‘iﬂ"l"l%])

26



deyanasunIu

(Disturbance)

ﬁwﬁ'd‘ri?aﬁiyfg]m ATHATEA A ?I'BUUBUUﬁHﬂ@i!

+ (error) (Input)
———— |

3/ = | o‘ﬁ . _dl
1904 DINWAHITD

Y

Controller Plant or

EERGNGTGEE

(Command or
Controlled

Reference) (Output or

Svstem

Response)

Measurement

51U 2.9 szvuauguuuuioundu [9]

U

2.4 #3A3UANNI0A (PID Controller) [10]
o ~ a3 9 [ J= T Y
arnruguuuui leditluszuunivquuuuileunduginunvii aldnisarnaulu
53U17297@ (Closed Loop Control) Hin31¥aunuedianiiavig Tasaminti Tl ¥l unsdiuim

< 1 a A ' o v Ay
L‘]J‘L!ﬂ'lﬂ’)'lllW@‘Wﬁ'lﬂﬂﬂ'liﬂi]'lﬂﬂ'ﬂﬂlmﬂﬂ?\ﬁl’ﬁ]\‘lﬁﬂluﬂiluﬂi%ﬂ?ﬂﬂ?illagﬂ'lﬂﬁﬁlﬂﬂWi (Input)

1
=1

TagianuguIznetsnaamaNuAanaInlimasiesigadremsUSumdygravudives

Aax o o =1 s Lg {57 @ = [ U U N o J
ﬂi%ﬂ’luﬂﬁjﬂﬂﬁ‘ﬁﬂﬁﬂWH’Jﬂ!ﬂJi’)\‘l@’Jﬂ’)‘l)ﬂuwul’t‘)ﬂﬂz"lluﬂﬂﬂﬂ 3 @3!Lﬂﬁﬂf’)ﬂ1ﬁﬂﬁ”lu, MUSWUS

QU

v

HaZAIOYNUT
o 1 = < @ 9 v A g
2.4.1 NIAIUANAATIU (Proportional, K,) Wlumsniuaudyautleunduiniu

%

o ' o ' a A Y 9 A 2 1 Aa
daaruTagasanu