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Active Noise Control Algorithm having Fast Convergence

’Hee Seung Na, Youngjin Park

ABSTRACT

Many of the adaptive noise control systems utilize a form of the least mean square (LMS) algorithm.

In the active control of noise, it is common practice to locate an error microphone far from the control

source to avoid the near-field effects by evanescent waves.

Such a distance between the control source

and the error microphone makes a certain level of time-delay inevitable and, hence, may yield undesirable

effects on the convergence properties of control algorithms such as filtered-x LMS.

This paper discusses the dependence of the convergence rate on the acoustic error path in these

popular algorithms and introduces new algorithms which increase the convergence region regardless of

the time-delay in the acoustic error path. Performances of the new LMS algorithms are presented in

comparison with those by the conventional algorithms based on computer simulations and experiments.
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Comparison of convergence speed for several step size

Table 1
( Filtered-X and Constrained filtered-X algorithm )
Filtered-X Filtered-X | Constrained | Constrained
n=0.03 n=0.07 Filtered-X Filtered-X
n=0.03 1=0.07
1 1536 2017 1243 885
2 1923 1487 1537 851
3 1903 2124 1707 1138
4 1647 1904 1560 1078
s 1239 2132 1573 925
Average 1649 6 1932.8 1524 975.4
(Steps)
95% 1351.4 330 2117 156
Confidence
Interval

Table2 ~ Comparison of convergence speed for several step size
( Filtered-X and Constrained filtered-X algorithm )

conter frequency | Ftersd-X | Constrsined

frequency band Mo Filtered-X
e
1 250 [ 0.027 0.114
2 250 316 0047 0.37
3 250 100 0.08 043

Upstream
secondary noise

Detect Microphone Error Microphone
Fig. 1 Schematic diagram of the active noise control process in duct

>
>

ANC algorithm

Fig 2 Block diagram of the active noise control system with an adaptive FIR filter
P : Duct plant between the detect microphone and the control source
H., H, : Actuator and its model
H., 1-7, . Error path and its model
W : Controller in the form of an FIR filter
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