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Quasi-Static Trajectory Tracking Control Considering Vibration Suppression
of Flexible-Macro/Rigid-micro Manipulators

Tsuneo Yoshikawa® and Katsuya Kanaoka*

We propose a quasi-static trajectory tracking control method for the general flexible manipulators which have a
flexible-macro/rigid-micro structure. We derive the quasi-static control schemes without considering the dynamics of
the manipulator. The purposes of these schemes are position error compensation and vibration suppression for both
macro and micro part. We consider the combination of the error compensation control and the vibration suppression
control for the macro part and the error compensation control for the micro part and consider the combination of the
error compensation control and the vibration suppression control for the macro part and the active mass damper for
the micro part. The former combination is called the trajectory tracking mode and the latter is called the wvibration
suppression mode. These two proposed modes are easy to implement. It is shown by experiments that the trajectory
tracking mode realizes the high performance of the trajectory tracking, the vibration suppression mode realizes the

high performance of the vibration suppressing, and the switching of these two control modes is effective.

Key Words: Flexible manipulator, Quasi-static trajectory tracking control, Flexible-macro/rigid-micro system,
Error compensation, Vibration suppression
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Table 1 Controller gain
(a) Macro part

Gain joint M1 | joint M2
K,y [Nm/rad] 2000.0 | 1000.0
K,y  [Nm/rad-s]| 2000.0 | 1000.0
Kay  [Nms/rad] 2000 | 200.0
K 4ump |[Nm/rad] 2000 | 300.0
(b) Micro part error compensation
Gain | joint m1 joint m2
Kpm 10.0  [Nm/rad] 20.0 [N]
K 8.0 [Nm/rad-s] 15.0 [N/s]
K i, 0.01 [Nms/rad] 0.02 [Ns]
(c-1) Micro part AMD (PI gain)
Gain joint m1 joint m2
K,awup| 100 [Nm/rad] 200 [N]
Kamp 8.0 [Nm/rads] 15.0 [N/s]
(c-2) Micro part AMD (AMD gain)
Gain zo OO yo OO wo OO
K gamp | 20.0[Ns/m] | 20.0 [Ns/m)] | 0.005 [Nms/rad]
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