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Vibration Suppression Control of Two Cooperating Flexible Manipulators
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For free motions, vibration suppression of single flexible manipulators has been one of the hottest research topics.
However, for cooperative motions of multiple flexible manipulators, a little effort has been devoted for the vibration
suppression control. Se, the aim of this paper is to develop a hybrid force/position control and vibration suppression
control scheme for multiple cooperation flexible manipulators handling a rigid object. In order to clarify the discussion,
the motions of dual-arm experimental flexible manipulator are considered. Using the developed model, we control
a robotic system with hybrid position/force control scheme. Finally, Experiments are performed, and a comparison
of experimental results is given to clarify the validity of our control scheme.

: Cooperative control( % &%), Multiple flexible manipulators(E=> -3 wju] & o]=]), Hybrid position/force
control(3to] B 2] = £J2)/3] AJo]), Vibration suppression control( 15 234} A|o), Rigid object( A &)
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Fig. 2 Joint, motors, links and link deflections of Arm 2

Table 1 Parameters of ADAM

Parameter Value
Length of link 1 [m] 0.50
Length of link 2 fm] 0.50
Bending stiffness of link3 [Nm’] 291.6
Bending stiffness of link5 [Nmz] 102.1
Mass of elbow [kel 6.0
Mass of wrist and end-effector  [kg] 2.7

#E 1~32 el Z v el(tachometer)2t F8t ¢l 7 5 (optical
encoder)E WA, ¥4 4~72 P8t dIdw YAt Sk
29 A &L B 1~39 4L YA gladea s
B, T 4-79) 9= W ¥ das2RE AEE 3y
Zy YA AZE F/V(Frequency to Voltage) Mg o 24

4550, ] 91 e A @] Qe % 92
o AFe 29l Aol (strain gauge)E ol $3tel A&
s, ”Hqgﬂﬂ 161 9] Agho]| 2-8-8}= 3] Force/Torque
AAME ol gste] HE3IT) Table 19] ADAM| Al ¢S 1
gk
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Fig. 5 Experimental results without suppressing vibration
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