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Impact Noise Source Localization in Noise
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ABSTRACT

This paper addresses the way in which we can find where impact noise sources are. Specifically, we have an interest in the case
that the signal is embedded in noise. We propose a signal processing method that can identify impulsive sources’ location. The
method is robust with respect to noise; spatially distributed noise. This has been achieved by a beamforming method with regard to
cepstrum domain is used. It is noteworthy that the cepstrum has the ability to detect periodic pulse signal in noise. Numerical
simulation and experiments are performed to verify the method. Results show that the proposed technique is quite powerful for
localizing the faults in noisy environments. The method also required less microphones than conventional beamforming method.
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Fig 1. Impact noise source localization for 1 D case.
Where d is microphone spacing, ¢ is wave
speed, and 9s is the direction of noise sources.
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Fig.2 Source signal which is bearing fault signal (a)
without noise, (b) wit noise which has Gaussian
distribution.
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Fig. 3 Computer simulation for 1D case. (a) source
location is (x, y,z)={0.5m,0.5m,0m), (b) source

location  is (x,5,2) = (0.2m,0.2m,0m)
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Fig.4 This picture shows the experimental setup for the
engine to identify impact noise source. Sampling
frequency is 16,384 Hz and total time length is
5.5sec.
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Fig. 5. (a) The Measured signal which cannot showed
periodic impact signal (b) The result of the
minimum variance cepstrum,
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Fig. 6 Experimental result using proposed method. This
figure shows that the location of impact noise
source is around valve in the engine.
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