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ABSTRACT

In thispaper, we designed a intelligent autonomous driving robot by using Fuzzy algorithm. The object of
designed robot is recognition of obstacle, avoidance of obstacle and safe arrival. We append a suspension system

to auxiliary wheel for improvement in stability and movement. The designed robot can arrive at destination

where is wanted to go by the old and the weak and the handicapped at indoor hospital and building.
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Fig. 2. Schematic diagram of mobile robot
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Fig. 6. Diagram of Fuzzy Controller

Table 1. Input Variables and Fuzzy Sets in Them
Variahles

Fuzzy Sets in the
universitys
NAR MED FARe |
NBG NMD NSM
ZER PSM PMD
PBGe
SML BIGe
NEG ZRO POSe

Distance of Obstacles
Ornentation of Obstaclee

Size of Obstacles
Goal anientatione

Table 2. Output Variables and Fuzzy Sets in Them

Variablev Fuzzy Sets in the
uriversity-
Velocity of Robot Bodye SM BGe
Steering anglee NE ZE PO¢
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Table 3. Control Rules for Velocity

NAR NBG ANY ANY BG
NMD ANY ANY BG
NSM ANY ANY SM
ZER ANY ANY SM
PSM ANY ANY SM
PMD ANY ANY BG
PBG ANY ANY BG
MED ANY ANY ANY BG
FAR ANY ANY ANY BG

z37+e A AL chest 2

ool 7i7te] glomiAl Flel le Zo] ok
S

Hojgol el glem TEAPE sl ek
Holgo] ol gloml 2EAHE el ek Aol
Zo] 37 AEo AT ANE 7k Howd &
% ARE o ek

o

V. AlEsolM

Az Ao & AlgHoldelrh

Fig. 8% AH8<|5 289 A7|7h ZeleS 3
b oHA] BFAHOE FY3= AL B F
a9}

® W
: b
. -
£
£ 1
E’ls .-5’
g:( giﬁ
e £
3 °f % e
§o: g
L]

oo s T
S e ]

. mcmsﬂmwmmm\\h
s pepteq o]

o’ﬂ % @ W MDD M0

Fig. 7. Simulation of navigating the recognized path

282

B
12 o .
§‘5 P it
10 B
3
=
Film
£
E® /‘;:j
1l E
5 M T R T
E 8 scanning angle{deg}
2
> ) i
£ a
A 'g 23 B ‘\
¢ 3 2 N\
2 2 8
3 R
/,;":’
¢ £ o
-t 60 180

-2 -1 0 1 2 3

o 80 %
‘scanning angleidegre:
X position {m] g npleldegres}

Fig. 8. Obstacle avoidance simulation

AlEdo ol MRl AHE o}F EEL AMFE
53 94 FYY ARYHE QA3 Aorl=R
] "3 o} Fadict

olgAl AF Foll AehEo]l UL W ol FER
A7} oA Aol EE A o] AolES 37
slel Aol B ola ARE o|RY Ao FEELE
o] BRARZ FF3hs AL BoFa Sk

4.2 MAHEM
Fig. 9~102 =29 84& 9l& 715 =3
of AFg-x2 72l Matlabd 3tk IS =

0.025

om

oms

Magnitudem]
o
2

0.005

Magniudefm]

0o 05 1 15 2 25 3 35 4 45 5
Time[sec]



T HA e EE o4 AT o] F2 R A #F A7

29 248 vehin, AMe HauAe] F4Ee
ez ek =3k Fig 11-Fig. 14 =29 o)
o] vlAg 2B wE ool Y& A4S S
sjo] ABeOIIS ST AL T2 9
o) vlAR 2F wE 0]2Ae ke, AL A
~ade] F4Ee ez 9ok

T T 1
—— Reaction
— - Distubance:

Q
wn

Magnitud{m]
o

05

o 02 04 0.6 08 1 1.2 1.4 16 18 2
Time(sec]

Fig. 11. 5HZ(Magnitude : 0.001)

5% 10
—— Reaction

— -. Distubance
Th » LY ' [ \ " M d 7
X I A [ ,"I A
L1 |\ I\ ‘l Pl oo b
SR TR M A I
D_55||I|II;. l'|"|“"] i f!,.|.|\“”||| i
I R N A I TR R "jl.
g ]v ' N ' ot B N . N .
RN XINPNS . N
B i ‘.I",n,-?;'.lnnq'.i!,“ |'.;‘,
= ;i'f |‘I"'-|"""| ‘;'-|-|-x"‘”‘ 1o
ost N i ey TRI
Gl g ST '|~|<
I!H|l.‘\'.‘.'.|lllll,| T
T I I B N I .n\r b
I || || A A W
vy o I B I |

1.5 L L +

o 02 04 08 o8 1 1.2 1.4 16 ‘LlB 2
Timefsec]

Fig. 12. 15HZ(Magnitude : 0.001)

Kagnituck]m)

Time(sec] ‘

Fig. 13. SHZ(Magnitude : 0.002)

Magnituce[m}]

Time[sec]

Fig. 14. 15HZ(Magnitude : 0.002)
vi. 2 8

B ERaAE ohl 2 AR S3 olF 2ol
ST 2P njsez 2o $ixe] we 7
= 34, AlE 33, 3 AlE upez by A
Hlos o5 se] 44E Alo] Yumlzel Hege
Agdoldes Az Yic

2 £pe) Ae ee chest 2uh

L 317 AlelE elgste] by Hﬂli QE=EY
g ole-e neivk

) A2E QAN FuelFet NS V49
L gmelze Az FU, 97 22 Al
Pl G B FFshe duelee T
shelch

3. mxulge] Mavlde Aoz xo 9l
o S BT e OB A T
FrEe O qlglsk

4 BE 9 ANE AR BEES Qs

7,i Bl #Holx A7 Al Hgmlog

25 A2 243 WHEES QT S A

idﬁ}.

i

:

o

2l AJu)x o]EE2 R alasle] il Y )
%}4 715 E4E £d 51""'95} & g 29hy Ay
& ol FRR] A1 Qe FAl AlxEld) ) v
H(vision) AAEE T=3le] ARl & Al@w)t
AE oA = 230w FYEAL & 4 g)
Al dh, A E B8 o {43 ARE 94
& Al Ik

283



HE

A18}+3) =52 064 Vol.31 No4B

(1)

(2]

(3)

(4)

284

g8

X. Yun and Nilanjan Sarkar, “Dynamic
Feedback Control of Vehicle with Two
Steerable Wheels,” IEEE Inter. Con. on Ro-
botics and Auto., pp. 3105-3110, April 1996.
M. Kistic, 1. Kanellakopoulos and P.
Kokotovic, “Nonlinear and Adaptive Control
Design,” Jon Wiley & Sons, Inc, 1995.

Luis E. Aguilar, T. Hamel and P. Soueres,
September 7-11, “Robust Path Following
Control for Wheeled Robots via Sliding
Mode,” Proc. IROS 97, pp. 1389-1395, 1997.
Luis E. Aguilar, T. Hamel and P. Soueres,
September 7-11, “Robust Path Following Con-
trol for Wheeled Robots via Sliding Mode,”
Proc. IROS 97, pp. 1389-1395, 1997.

(5] Y. Zhao and M. Reyhanoglu, “Nonlinear
Control of Wheeled Mobile Robots,” Proc.

Of the 1992 IEEE/RSJ Inter. Con. on
Intelligent Robots and Systems, pp. 1967-
1973, July 7-10 1992.

M 8 XY (Hyun Jae Seo) A3

1998 Follstal At st

2000 FolehEta AAatTt AAL

2001~&A] Folheta AAFsta} w2

<Al YAEAY], 2RAY

2 of & (Young Do Lim) A3

Folsta Aalgatat ws
<@AlEol TN EAle], AHHA),



