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ABSTRACT

This paper reports a filtered velocity feedback(FVF) controller, which is an alternative to direct
velocity feedback(DVFB) controller. The instability problems at high frequencies due to non-collo-
cated sensor/actuator configuration with the DVFB can be alleviated by the proposed FVF controller.
The FVF controller is designed to filter out the unstable high frequency response. The dynamics of
a clamped plate under forces and moments and the FVF controllers are formulated. The stability of
the control system and performance are investigated with the open loop transfer function(OLTF). It is
found that the FVF controller has a higher gain margin than the corresponding DVFB controller ow-
ing to the rapid roll-off behavior at high frequencies. Although the gain margin cannot be fully uti-
lized because of the enhancement at the high frequencies, the vibration at the modes lower than the
tuning frequency is well controlled. This performance of the FVF controller is shown to be improved
from that of the DVFB controller. It is, however, noted that the stability around the tuning fre-
quency is very sensitive so that the enhancement in vibration level should be followed. The reduc-
tion performance at low frequencies using the FVF controller should be compromised with the en-
hancement in the vibration at high frequencies while designing the controller.
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Fig. 7 The closed loop velocity level of the plate at
(0.3[/1.,0.7[/3/) with the FVF controller tuned
to 2150 Hz with the gain of 13.68, and
damping ratio of 0.8, excited by the con-
centrated unit force at (0.4LI,O.5Ly) - with-
out control (solid

(dashed line)

line) and with control
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Fig. 8 The total kinetic energy of the plate with the
FVF controller tuned to 2150 Hz with the
gain of 13.68, and damping ratio of 0.8, ex-
cited by the concentrated unit force at
(0'4L;r’0’5Ly) - without control (solid line)

and with control (dashed line)
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o] AFoA= FVF(filtered velocity feedback)
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