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ABSTRACT

In this paper, a motion control algorithm is developed using a fuzzy control and the optimization of performance function,

which makes a robot arm avoid an unexpected obstacle when the end-effector of the robot arm is moving to the goal position.
During the motion, if there exists no obstacle, the end-effecter of the robot arm moves along the pre-defined path. But if there
exists an obstacle and close to the robot arm, the fuzzy motion controller is activated to adjust the path of the end-effector of

the robot arm. Then, the robot arm takes the optimal posture for collision avoidance with the obstacle. To show the

feasibility of the developed algorithm, numerical simulations are carried out with changing both the positions and sizes of

obstacles. It was concluded that the proposed algorithm gives a good performance for obstacle avoidance.

Key Words : Redundant Robot, Fuzzy Control, Collision Avoidance, Posture Optimization

1. M8

Al A Gl A ALRHIL de BEO i
& 2R, =AY € ged J7 % w7
(pick and place) 2ol ol&H T U} Fo B
Aot FAX(flexibility)o] Zag AARA
o] ZHEE ALgsted A5 = gl FoEol
gaiME $3 Aes e Aol dasir olE
A A A AMES =3t 2R #3234
& A%ssle PHEC] HZo Bol dFEHI ™
th 28] 2 JAS ol u wWAE Foll
2L f3dley AlREHE AR AEES A 2
X2 FEE £ ddh eve AdH F3E
(configuration space method)"@o]r, t}& sl <l
3 A 912 (artificial potential field method)®@elt}, A}
UL 289 #d %ol n-AHe] HEHFTT
oA Ao Foz HFHH, FlE EI e F
LA ol g dgom AT wetA PR E

3 FEo] WAHA ¥t dHF JRE FY F

AA HY, o] A2EREH 4 JHY AL F
st wfolrh o] WML AT Alto]l Beo] B
HZo SHAZE gt AFHALGH L AFAY A
A7 g ol &sh= Rl FelEo] e ¢
Ae AHFERE 2 BFEH, 2Ho] mEdof
3t BE AT AYAAS HAgom Aok
240 BFA =estA she el 19
L} o] YL olF & ZRME HA HEol 7HE
st By 23 H &) g oYk =3,
2Xo] EZE Hoprle =Fo AGH2AH(local
minimum)®oll WX} &= A ¢ HASNE o
=EAAqE HAR et 2 EE AAHHG
g5 olgete] EdHoR WA FNELE &
g 7 de dfARE 2RI FE 3 &
nYFE Mg 2R o)F Fo FdEo
St AE FoE Y] 4 AXNAHRI 28
Aol Azelo] AGHW, A &F Aol (fuzzy
motion controller) ¥ 22X ¥ Y oFUYES A

A& #rh o e AAHHES dnaEL o5t

r

- 345 -



of golgstel FEAYL ALssn e §
AQe #AT 5 A HARAAE 240 @
o olsh ge HAL Wl 2R FENA
w@ah) w AGE HA Lol AA
43} dnelFel BRYL RelF7 st g
o 92 % 2718 vl FHAA] theba HAmel
ELEAER EX 128
2. MRARE 2RT Mo
235 YDalE

AFAFE ZEL AYE FHE7] Yt &
83k A E(degree of freedom)®tl 1] B2 2
=& 7 e A$E gty oW 2% #9
927 Foid o BHAE UFHde 2 FY
AAlE F8 go] EAskA |k, mgetA, olg
g AR EE 01%5]'04 Yt 2R FAF s
2 HAHY + drke Gl AUk, o E Fol =
5 T '—}% T°ﬂ 285 e AUAE HAFHAZ
t}el %), Eo]H(singular point)& IH3clddz]
= ?4]1—13 utebx &£x 9 Fo AGE
(transmission ratio)% Aqsg 4 A= 9 3}

& Y 5 Y}, B =FdAE FAFEE
77 280 SAY o ERHoE wAstE Fol
B8 #HAH9 AAE FA&EA S F UE ¢
——ile’lu Eo’. 7“%0}‘_!_1} 1\7}13}

Obstacle

Goal Pgsition

(50,00}

Fig. 1 Parametric Relations between a Robot Arm and an
Obstacle
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Fig. 2 Membership Function of Input and Output Variables
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Fig. 3 Configuration of a Robot Arm and an Obstacle for
Performance Criterion
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Fig.4 Simulation when the obstacle is close to start
position: Start Position: (110,0,30), Goal Position:
(0,110), Obstacle: (80,0,5)

Fig.5 Simulation when the obstacle is close to the goal
position: Start Position: (110,0,30), Goal Position:
(0,110}, Obstacle: (0,90,5)

Fig.6 Simulation when the obstacle is moving : Start
Position: (110,20, 45), Goal Position: (40,110),
Initial Obstacle: (60,60,5)

Fig.7 Simulation when the obstacle is moving : Start
Position: (110,0, 30), Goal Position: (0,110), Initial
Obstacle: (70,40,5)
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