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MIMO Noise Control System Design by Using Subband-based Partial Model
Matching on Frequency Domain
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In this paper, a practical method to design a noise reduction controller is proposed. In this
method frequency domain of interest is divided into subbands taking frequency response of noise into
account. And on each subband, it is proposed that the controller is tuned based on partial model
matching on frequency domain. The proposed method is practical since it requires only input-output
data for the tuning process instead of identified mathematical model of the plant. In order to show
validity of the method, it was applied to an actual room with a stereo audio system. The experimen-
tal result shows that the proposed controller designed succeeded 45% attenuation of multiple peak

noise.
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Fig. 1 Block Diagram of Control System
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Fig. 2 Block Diagram of Control System
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Fig. 4 Control System
Table I  Specification

DSP MTT DSP6067/AP2190
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Mic. | Primo EMU-4740 | Speaker | Bose 464
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Fig. 5 Frequency response of room
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Table 2 Numerator and Coefficients of F, (s)

Np (s) | N (s) | N (s)
1 126.8s* $

j\i 1 2 3
0 1 2.481 x 10! | 2.481 x 10!
1 1.592x 1073 | 4.737x 108 | 7.896 x 107
2 1.267 x 1076 | 4.524 x 10° 1.257 x 104
3 |5.093x10710 246 1
4 0 0.0573 0
5 0 7.6 x107° 0
6 0 5.039 x 10710 0
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(b). Frequency Response of OQutput Signal Measured by Right Microphone: without control(left), with control(right)

Fig.6 Frequency Responses of Output Signals
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Fig.7 Time Responses of Output Signals
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