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Abstract

As the tasks of robots become more diverse, some complicated tasks have come to require force and
position hybrid control. A compliant device can be used to control force and position simultaneously by
separating the twist of the robot’s end effector from the twist of compliance and freedom by using stiffness
mapping of the compliant device. The development of a fuzzy gain scheduling scheme of control for a robot
with a compliant device is described in this paper. Fuzzy rules and reasoning are performed on-line to

determine the gain of twists

based on wrench error and twist error and twist of compliance and twist of

freedom ratio. Simulation results demonstrate that better control performance can be achieved in comparison

with constant gain control.
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Fig. 6 Constant gain, Gc=0.5

~o 0z o04_ 06 08 1 o 0.2

Force(N)
)
°
8
& o
T
|
|
[
| |
| |
ACTIT T
|
|
e e
|
|
|
|
|
orque(Nmm)
b
5 8
8 8
K’_—?
o
[
o
[
—-q-1-
o
I

1
0.2 0.4 0.6 0.8 1 0 0.2 0.4 0 6 0.8

0
timbfsec) tim¥Eec)
0.15 0.01
| | | | | | | |
01 — = — == — == — —l— =~ E 0005 — — | — —|— — —|— — —— — —|
) | | | | | | | |
T -
§ 005 — — = = =)= = == = == — T e e I et Bl
& | | | | g | | | |
ot/ S 0005 — - — ——— -1 -
I I I I I \ | |
0.05 L L L L 0.01 L L L
o 02 04 06 08 1 (9 0z 0s 05 08
time(sec) time(sec)

Fig. 7 Fuzzy gain scheduling

ool Pk y Fozo RUEAA em FE
(Over Shoot) o] & Z7}3F3tt
Fig 7 Oﬂ/ﬂ HZo] WA A2 3 Ay 2=y
= Q=2 Gk 059 weh 2, 25
o9 § 97} 012N o7 G, 7} 05 U
o2k 02N o M) FAE= &2 Ak

42 AR A= Ho Zo|MF
6-DOC 9 A% &$7]7e Erte] 1A o3
= 7Hgste] mddS At AT 2

FE7F JE ASE 227 B 9

% W A9t wa 4 vk & 23 2

ge] 92 D, B FPS W, £87)F R 3t

@ Abole] ESIZE Dyt I #SH0R A

T2 W3 o9l dZd 471 9t

921



2004

force (9
@

position (em)

Fig. 9 Input force and input position

o me| APNME 1 AAE vhe B
o Aaglth #3717 Euit 49 87
Apolel = o} whAE3) olgko] EASA i
i b4t 287179 Pl 4§ g &
£ AR del Ag AAsh w877 AR 3
B Abole] EAES o gaH 2= oA
g etk T8 gE FolA Havh He A4
% #¢ 7179 el 912 JPok

1-DOF 91 ZA%-o] tfe] ®o] Aue
mo Ag] ST Asge Fa FAL

o= dAE o]&3t3l

& wokrt.
= Tell
01 =45 degree @, =90
= k =k,=10N/cm o]t}
9 o At} A A4

degree ©]™,
d4= %‘
5 XA 3] 07}8}Tﬂr7}
waetA eFlaL
skA a3l
Fig. 10 7} Fig. 11 o] Y2 ZA3E BHY 75X &
BTE FAS W e 2 .04~0. A
oHl HA AR TheAE 2 de W P9
o]
07

K lH
© o
R

l
E’
[/ i=}

Z}7F -0.03~0.0IN 2.2 40% Q%= 74
Ap2=e]

pee)
j&
2

LAk 0.08~0.06mm oA -0.
~0.04mm = 30% P = 7435 T

APl N &
xﬂOMlAM i 1%— 5%

o[o
LN
o Mu
o

ol

30 = kg of

Moo A1 32§l o 0 mr >

ol

e}
ol

[o rlr
o oL
E

O

N
l
ol

A%

)

{0

[¢]

22 oo
tio
4 2ok ko gt

O

I
A&k Zﬂoﬁ% T dEe g
[e)

= 4R/ Ao
K

>
ﬁﬂé
M

£ do i S oogh o
~ = o

o
o

(1) Duffy, J., 1996, “Statics and Kinematics with
applications to Robotics”, Cambridge University Press.

(2) Griffis, M. W., 1991, “Kinestatic Control: A Novel
Theory for Simultaneously Regulating Force and
Displacement,” Ph.D Thesis, University of Florida,.

(3) Namik Ciblak, 1988, “Analysis of cartesian stiffness
and compliance with applications”, Ph.D. Thesis
Georgia Institute of Technology.

(4) Zhen-Yu Zhao, and Masayoshi Tomizuka, 1993,
“Fuzzy Gain Scheduling of PID Controllers” IEEE
Transaction on System. Man and Cybernetics, vol. 23.
No. 5. September/October.

(5) J.-S.R.Jang, C.-T. Sun, E. Mizutani, 1997, “Neuro-
Fuzzy and Soft Computing”, Prentice Hall.

922



	INDEX
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장
	제10발표장
	제11발표장
	제12발표장




