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Abstract

: The study of the automotive noise reduction has been concentrated on the reduction of the automotive

engine noise because the engine noise is the major cause of automotive noise. However, many studies of automotive
engine noise led to the interest of the noise reduction of the exhaust and intake system. Recently, the active control
method is used to reduce the noise of an automotive exhaust and intake system. It is mostly used the LMS
(Least-Mean-Square) algorithm as an algorithm of active control because the LMS algorithm can easily obtain the
complex transfer function in real-time. Especially, Filtered-X LMS (FXLMS) algorithm is applied to an Active Noise
Control system. However, the convergence performance of LMS algorithim went bad when the FXIL.MS algorithm was
applied to an active control of the induction noise under rapidly accelerated driving conditions. So, in order to solve this
problem, the modified FXLMS algorithm is proposed. In this study, the improvement of the control performance using
the modified FXLMS algorithm under rapidly and suddenly accelerated driving conditions was identified. Also, the
performance of an active control using the LMS algorithm under rapidly accelerated driving conditions was evaluated
through the theoretical derivation using a chirp signal to have similar characteristics with the induction noise signal.
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Fig. 1 Block diagram of ANC system using modified
FXLMS algorithm
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Table 1 The various reference signals applied to FXLMS

algorithm
First harmonic
Component of
. . component of
engine firing . . No.
frequency engine firing
frequency
) 450 rpmy/s 900 rpm/s Case 1
Changing rate | ™) e 450mpmis | Case2
of RPM per 1= o o 300 rpm/ Case 3
second Tpm’s Tpr’s ase
90 rpmy/s 180 rpm/s Case 4

Table 2 The control result for the various reference signals

RMS value
No. Without With Rate of control
control control
Case 1 0.5725 0.2430 57.6 %
Case 2 0.5729 0.2080 63.7%
Case 3 0.5941 0.1768 702 %
| Case4 0.5730 0.1097 80.9 %
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Fig. 4 The comparison of a simulation result between the
case without control and the case with control using
FXIMS algorithm
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