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ABSTRACT

This paper presents a method of actively controlling the interior noise by a trim panel
with hybrid feedforward-feedback control loop. The control technique is designed to
minimize the vibration of panel whose motion is limited to that of a piston (out-of-plane
motion). The hybrid controller consists of an adaptive feedforward controller in conjunction
with a linear quadratic Gaussian (LQG) feedback controller. In order to maintain control
performance of both persistent and transient disturbances, the feedback loop speeds up the
adaptation rate of feedforward controller by improving damping capacity of secondary

plant related with the adaptation rule.

Numerical simulation and experimental result

indicate that the hybrid controller is a more effective method for reducing the vibration of
the panel (and therefore the interior noise) compared to using feedforward controller.
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Fig. 1 Diagram of current and proposed {rim panel
configuration
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Tatle 1 The computer simulation model of the
secondary plant
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0.9822+0.1456 i 0.9742+0.1889 i
0.9608 0.9902+0.0808 i

ARl EFGY A7 FEEAAE Hostr] Ao
FNFEEM #xFH Y (transient harmonic)
3E oj&& ). AFANEE 08FA 65 Hz &
gojA 1255 Hze FAH=2 7o uy:c i
Bl Aol7lE 02% ojFd FEHZE s
(BEZ2F34= 5 kHz2 4AAHE). Fig. 5(a), (b).
(c)= Zhzh =9 A7, 4™ Aoyl 2 EF
3 Aojr|e o] g AZFFFAMY FEES
Bl Aotk EFE Aolr]g HFol LQG HHY
Aol7] TE AS AHY A7/ 22 FAY
ASo] v3ld ARANFY A7 2 FEEE ©
4 F vk AN AFH ue}

pus

A S

Linear Magnitude

150 200 250 300 350 400

Frequency (Hz) .

Fig. 4 Comparison between the transfer function
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Fig. 6 Schematic diagram of the active trim panel, and the experimental set-up which
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Table 2 Identified model for the secondary plant

Zero (z) Poles (z)
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Fig. 9 Vibration magnitudes of the control trim
panel: , experimental measurement
without control: experimental
measurement with control
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Fig. 11 Time history of the active panel system
with hybrid controller
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