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Development of a Collision Avoidance Algorithm
for Redundant Robot Arms

Byung-Ryong Lee - Hyun-Bae Shin
Dept. of Mechanical Engineering

<Abstract>

In this paper, a motion control algorithm is developed by using fuzzy control
technique, which makes a robot arm avoid unexpected obstacles when the robot is
moving from the start to goal posture. During the motion, if there exists no obstacles
the robot arm moves along the pre-defined path. But if some obstacles are recognized
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and close to the robot arm, fuzzy controller is activated to adjust the path of the robot
arm. To show the feasibility of the developed algorithm, a simulation is carried out. In
the simulation, non-redundant and redundant planar robot arms are considered for the
collision avoidance test, and it was proved that the developed algorithm gives good
collision-avoiding performance both the stationary obstacles and moving obstacles.

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

-
X
.

Zd o R = AAEE =Y AdeHE E2AE
F ded, g 0y A7 configuration space)¥olr t}
19 Hamﬁaal potential field)® o] t}. ’E}EHJ‘J}“J 1o zwstel w3y
n- 2t (n-dimension)2] “FElF7toll A 2] Mol EF5 o2 ol =y Aof
5 BF 7t Aol EdH o2 x| F(mapping)El th. “Jr?)r’\i BTN ERE 28
3 FAoEAlole] FEo] WAl e M HRE FE £ UA H9, o] FEREEH
Zh e AN S AtEstE welth. o] WM& A4k Althe] HWol Eu Aol F o ¢
[e]

N
2
Ol
2
£
O+
1
o
kn)
o
o
=
i
L

T Oy
~ -
E
N9
PP v
T
==
S Hoxo
u
-
rlr
(o3 ri
O
o
o
L
o
=
I
ht
s
off
2
>
fit
"o
o
I
=
Ho

=
E
X
rlr‘
b
"
o
\I
N
P
1=
032
ne
]
rﬂ
30,
1
i
Mo o
2

o
e
o
X
1%
re e
b
|
}
o}
2
e ﬂ.l{[l

o
=2,
xZ s
re
il

o
ol
) =
3
ot &

- > 0
:o,i_l"
N

o
Lt

22
ox
ol
o
'g
§9,
2
R
Iz
e
iz
®
N
-4
o
-
N
ol

o I8,
o
2

o 2 m
s

4yt oo 2

g

o H &
-
et
s
ko -

-
4
f
)
> =
hY

(e il
[l
e

lo
8
N

< 7} W AH(teacher)®] 3ol ol ety
Nedungadi”' $& #Hx7FH& ol&ste] B
27 HEAATA S HAE2E G439

ot
2
o
UN
o,
=
o

]

:A

fl

w
3
44
rq 4% rlr

Bl
o
_OrL
k1
Jfu
gﬂ
rle

il
e &
L
ox
>
X
Ao
2o &
> f-
4 Mo
i
¥
o
-
o <7
-
O
=2
@
:A
x

k1
HJ:L
)
&
bacs
k1
U
o
29%)
£
I
A
£
o
o
o
ﬂl}ﬂ N
e

o 5}
g2aae 25 AU & gk Tl Utk Bagachi® & HAX
X Z ¥ (redundant robot)& 422 Az 5
Folene FE5& AT F AdSE BIoh a8y, o] =&
¥ (end-effector)®] HA7F b YR E o] 5d AlHol| A Ao E} 2B uy}o)
A4S Fagstrl g &3 3 (optimization) EAE GFx 0}9}3}
2 om=felAe ZE olF Fol AAT P

[ lo 2 0 oX Ho of ofn
Jo
2

—178—



ARAFEE e 2R FoiE $3) d1es: 4w

[o8

g5t} AAZE Hog HojES $3FLE iy, T —?— Jlate kFol 2R Fof & e
35 9d& Hastss FH A AM(optimal posture)E FAISIHAM BE 9A7A RS
olFAA & Ave HHNAEEAY dugse 7H‘%l$}93‘4. aga, NeE dugEFE v
3 FAF 5 (non-redundant) 2 23 o F-2Af E(redundant) 2 2o 2 &8t fatgl Qs
Fol EWdo g wAstE v Ao HAGE 9 THANBE $FE e BRAA A ®
93 Aes WAne HAEE T mREd

2. o fARE 2R FAE 23 FnF

AFArE 28BS AYE 7] ekl ¥ A{S(degree of freedom)xth 1
B AFEE /A e ’S—Or% a3 04%-1}%5 2R A2goM e 2RB 9
A7F Fold o E9XE 9Esle 2RT] AN T4 ol EAsiA ok webA,

olgid ARAFEE 1%0PC‘1 dsles 22X AFaLE -’ﬂﬁi}@ T Atk Al o
th o E S0 2R To] ARsE AUAE HAIA I AY, Eeol H(singular point)E 33
- AAg et = 2 P ’Hug(transmlsswn ratio) & Huzl & 4 gl

- =
B e £AT £ v @ RN ol fARRE A 2ol £ W 22
doz WA Fhge o) FAE FAGUA $HT & Av Bl Fue

& MEstaat g

HA AL st F4 2 7}

set)o. &2 HHE JHHFd FHW o ﬂZ]QQE-E?—TEi IF THLI\ ﬁL &
W o] FEA & o &3lo] x y

A EFde] ol HARZAL ] 3
Toll M e HARAGE o] fdte] BEo] HoES é/‘]??(real—time)@&f& -‘%il‘é; 49l
H= dngEFs FEstnA o) Figld 28o] 239 o S5 og walst Ao & o)
258 g3 st Jhrto] oA v REFS BHAFa Ao H{A 23S o
Hotol Mo dHAFE Gapdt Lengthz AASHUT. Gap2 2239 £ 3H(end

AN

il

effector)e] st v Weke] Mo FE Fojge HiwEFow Hojzx Az A
olx 31, Lengths Ao Bo] 2R ZHA BRFo Agwagtom dojz g A

2 oAk FiglolA O, 0w 18130 Leng £ olehsk 2ol AT

_ 1 Vg~ ¥
6goal = tan ( Xy — x) (1)
Oops = tan ! (—-—y””5— z ) 2)
Xobs ™ X
Lengs = V (xoss — 0+ (4 — 3)° 3)

—179—



4 ol g - Al

Obstacle

Kovs, Yous)
Goal Position

Xs , Yy

Initial Position
Xi, Y)

Robot Arm

Fig.1 Configuration of Robot Arm and Obstacle
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Fig.5 Parameters of Performance Criterion
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