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Adaptive inverse feedback control of periodic noise for systems

with nonminimum phase cancellation path

SUNMIN KIM™, YOUNGJIN PARK®

Abstract

An alternative inverse feedback structure for adaptive active control of periodic noise is introduced for systems

with nonminimum phasz

cancellation path. To obtain the inverse model of the nonminimum phase cancellation path, the

cancellation path model can be factorized into a minimum phase term and a maximum phase term. The maximum phase

term containing unstable zeros makes the inverse model unstable. To avoid the instability, we alter the inverse model of
the maximum phase system into an anti-causal FIR one. An LMS predictor estimates the future samples of the noise,

which are necessary for causality of both anti-causal FIR approximation for the stable inverse of the maximum phase

system and time-delay existing in the cancellation path. The proposed method has a faster convergence behavior and a

better transient response than the conventional FX-LMS algorithms with the same internal mode! control structure since

a filtered reference signal is not required. We compare the proposed methods with the conventional methods through

simulation studies.
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Fig.3 Block diagram of frequency estimation method

using adaptive notch filter.
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Fig.4 Block diagram of inverse feedback control.
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Table 1. Performance comparison (SNR = 10dB)
SNR=10dB WE g2 B3 | Ea
Filter length 20 10 10 10
Step size 0.07 0.07 0.1 0.2
OSPL reduction -1.2 9.2 -15 -10.1
Peak reduction | -30,-30 | -30,-30 | -30,-25 | -30,-30
Convergence step | 1200 500 200 200
Overshoot [ratio] 2 2 1 1
Computation load 195 231 156 224
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Table 2. Performance comparison (SNR = 0dB)

SNR=0dB PRI R R IR ECE
Filter length 40 20 20 10
Step size 0.01 0.02 0.02 0.2
OSPL reduction -23 -2.8 2.2 -2.8
Peak reduction | -20,-10 | -30,-15 | -20,-10 { -30,-15
Convergence step | 1200 1000 500 500
Overshool (ratio] 1.5 1 1 1
Computation load | 312 290 235 224
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Fig.8 Time signal before and after control of 4 methods
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