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Active Compliance Control of Constrained Flexible Manipulators

Kim Jin-Soo*

| _

JL Abstract ]

In this paper, we discuss the control scheme on active compliance control of flexible manipulators. The active compliance
control scheme is extended from the scheme for rigid manipulators, To illustrate the validity of the proposed control scheme,
we show experimental results for the case when the end-effector is not moving, and when it is moving while applying
force. Although flexible manipulators show some problems of stability yet, it is clear from these results that flexible manipulators
are more effective to reduce damage of environment because of link flexibility than rigid ones.
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Fig. 1 Overview of experimental robot system
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Fig. 2 A photograph of experimental robot setup

Table 1 Parameters of ADAM

Parameter Value
Length of link 1 [m] 0.50
Length of link 2 [m] 0.50
Bending stiffness of link 3 [Nm'] 291.6
Bending stiffness of link 5 [Nm'] 102.1
Mass of elbow kel 6.0
Mass of wrist and end-effector  [kg] 2.7




B 3=V A8 =2F Vol.12 No.1 20083. 2.

transform

Fig. 3 Active compliance controller
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Table 2 Parameter of experiment

K~ [m/N] Kxp[s™']
A (a)| diagl0.0,0.1x10 *,0.0] | diagl4.0,4.0,4.0]
A% (b)| diagl0.0,1.0%10 ~°,0.0] | diag[4.0,4.0,4.0]

4.2 xR 0|5 A3

£ gy EFolej Mol x—zYHo) uRFH W
off thaid »YFOE YA o] FHEA YA FE&£
55 8t A HA AFEE D2 FAMZRE A
28 A& ghg o188A 55 AE|dA AolE 43
ke g0 diaiA muEdole Mty 944, H&Y, &
P9 SN AFTE RAIT

27192 (%, v, 2)=(950mn , 342m, Omn), ZESA =
(x4, ¥a,22)=(850mm, 352mm, Onm)o|™] x4 HL Yol
ot oyEdolg A9 27 FEAM olF &£=F 4%
f=10[N1¢ 50[nn/s]2 A3kt vfuEao]ef Ate] B3
AETo|9dA gHK ~' = diag[0.0,1.0x10 ~*,0.0][m/N]
7 H]# 0|5 Ky, = diag[4.0,4.0,4.0][s "1 oh3a 2
o| AAgict

T dEAE V)2 A9 I §Y A& fUE



= E A7 AR E =28 Vol.12 No.1 2003. 2.

30 + ™ 360 T —
Z 20 . j 0L
" S —
£°F O ]
E : \ e
%% 2 3 3 3y 7 4 6
Time [s5] Time [s]

(b) K ™' = diag[0.0,1.0x10 ~3,0.0]
Fig. 4 Active compliance control for point (Experiment I)
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(b) K ~'=diag[0.0,1.0x10 ~*,0.0]
Fig. 5 Active compliance control for point (Experiment II)
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Fig. 6 Active compliance control with moving in x direction
(Experiment III)
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Fig. 7 Active compliance control with moving in x direction
(Experiment IV)
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