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Abstract

Research and Development of noise source identification technique

Title in steering system using wavelet analysis

In recent years, it is very important to improve the fuel consumption of a car from the
viewpoint of global environment problem. It is said that lightness of 100 [kg] vehicle weight|
contributes to about 2 to 3 percent of fuel consumption of a car, however, it is also known
that saving weight makes the rigidness fall and increases the vibration in many cases.
Therefore, there is the trade-off between saving weight and quietness of a car.

On the other hand, in a steering system of a car, the adopting to the Electric Power
Steering (EPS) system which contributes to low fuel consumption compared to the
conventional hydraulic pressure power steering becomes widely used. This thesis summarizes
the research of fast sound source identification technique using wavelet and development of
the measurement system analyzing on noise problem generated from a steering system in al
car. In the case of an unsteady noise such as steering noise and rattle noise, it is very useful
to analyze it using the time-frequency analyses, Wavelet Transform (WT).

Since the Continuous Wavelet Transform (CWT) carries out using the function called the
Mother Wavelet (MW), it can analyze frequency with time information of the signal. The
Wavelet Instantaneous Correlation (WIC) is developed using RMW (Real-signal Mother
Wavelet) constructed from an actual noise signal. Applying the detection method of the
abnormal signal, it is very useful to identify the sound source and transfer path of steering
noises.

There is a demand of real-time analysis of measurements in the field. However, when the
data length of CWT or MW are increased, there was a problem of process time for real time
analysis. Although MW can be used on CWT theory, since the high speed computational
algorithm does not exist in CWT, it is very difficult to improve calculation speed. Authors
design the filter for DWT as a function of RMW. The Fast Wavelet Instantaneous Correlation|
(F-WIC) by the Parasitic Discrete Wavelet Transform (P-DWT) was proposed and this
algorithm detects an abnormal signal at high-speed. By adopting this high-speed algorithm in
a measuring system, the sound source identification analysis system using F-WIC was

developed and the effectiveness was confirmed.




