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ABSTRACT: In this paper, we propose a normalization algorithm that can be applied to adaptive filters for
multi-channel active noise control. The FxLMS (Filtered-x Least Mean Square) algorithm for the single-channel
active noise control can be normalized in the same way as the NLMS (Normalized Least Mean Square) algorithm,
whereas in case of the multi-channel active noise control, the single-channel normalization for the FXLMS
algorithm cannot be extended to the normalization for the multi-channel FXLMS algorithm straightforwardly.
First, we adopt a generalized normalization algorithm for the multi-channel FXLMS algorithm based on the
principle of minimal disturbance and then, proposed a normalized algorithm considering only diagonal elements
to avoid computation for matrix inversion. We carried out performance comparisons of the proposed algorithm
with other algorithms without normalization. It is shown that the proposed algorithm presents better convergence
characteristics under non-stationary environments.
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Fig. 1. Scheme of the 2 X 3 X 3 ANC system.

Table 1. The coordinates of the location of speakers
and microphones.

description coordinate (m)
nl noise generation speaker #1 (1.0, 1.0, 1.0)
n2 noise generation speaker #2 (1.0,2.5,1.0)
jl reference microphone #1 (1.3, 1.0, 1.0)
j2 reference microphone #2 (1.3,25,1.0)
k1 control speaker #1 (3.5, 1.0, 1.0)
k2 control speaker #2 (3.5,2.0,1.0)
k3 control speaker #3 (3.5,3.0,1.0)
ml error microphone #1 (4.0, 1.0, 1.0)
m2 error microphone #2 4.0,2.0,1.0)
m3 error microphone #3 (4.0,3.0, 1.0)
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