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KTX Interior Noise Reduction Performance Comparison Using Multichannel Active
Noise Control for Each Section
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(Hyeon-Seok Jang : Young-Ming Kim - Tae-Oh Lee - Kwon Soon Lee)

Abstract - Since the eco-era is getting closer, the importance of noise reducing in the passenger cars of high-speed
train is very important. The active noise control is best choice to reduce low frequency noise because the passive one is
too heavy for high speed trains where weight is so critical. Also ANC is able to reduce the ambient noise when the
environmental-factor changes. To reduce a three-dimensional closed-space sound field like a car of a high-speed rail is
hard to do using single channel ANC control system. We used multi-channel FXLMS algorithm which calculation speed
is fast and the secondary path estimation is possible in order to take into account the physical delay in electro acoustic
hardware control loudspeaker and power amplifier. Firstly, we have measured interior noise of KTX and estimated noise
path in KTX test-bed. However there was some problem related to algorithm divergence and increasing the filter order.
We have made a simulation of interior environment of KTX car by using three frequency bands of 120Hz, 280Hz, 360Hz
as the most important for KTX ANC system. During this research the interior noise reduction of KTX car was made
by using the multi-channel FXLMS algorithm. Reduction performance was evaluated and compared each other for open
space section and tunnel section. in-situ experiment for the KTX noise reduction by proposed ANC was performed
based on data obtained in simulation and they were compared for open space section and tunnel section as well.

Key Words : Active noise control, Noise cancelling, FXLMS, High-speed rail, Noise reduction
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