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Development of Correlation FXLMS Algorithm for the Performance Improvement in the
Active Noise Control of Automotive Intake System under Rapid Acceleration
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ABSTRACT

The method of the reduction of the automotive induction noise can be classified by the method of passive control and the
method of active control. However, the passive control method has a demerit to reduce the effect of noise reduction at low
frequency (below 500Hz) range and to be limited by a space of the engine room. Whereas, the active control method can
overcome the demerit of passive control method. The algorithm of active control is mostly used the LMS (Least-Mean-Square)
algorithm because the LMS algorithm can easily obtain the complex transfer function in real-time. Especially, When the
Filtered-X LMS (FXLMS) algorithm is applied to an ANC system. However, the convergence performance of LMS algorithm
goes bad when the FXLMS -algorithm is applied to an active control of the induction noise under rapidly accelerated driving
conditions. Thus Normalized FXLMS algorithm was developed to improve the control performance under the rapid
acceleration. The advantage of Normalized FXLMS algorithm is that the step size is no longer constant. Instead, it varies with
time. But there is one additional practical difficulty that can arise when a nonstationary input is used. If the input is zero for
consecutive samples, then the step size becomes unbounded. So, in order to solve this problem, the Correlation FXLMS
algorithm was developed. The Correlation FXLMS algorithm is realized by using an estimate of the cross correlation between
the adaptation error and the filtered input signal to control the step size. In this paper, the performance of the Correlation
FXLMS is presented in comparison with that of the other FXLMS algorithms based on computer simulations.
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Fig. 1 Block diagram of FXLMS algorithm
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Fig. 2 Before ANC simulation
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