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The Method of Generating Non—gaussian Random Vibration
Using Kurtosis
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On the current vibration testing, vibration was generated by the power spectral density based on the
actual transportation vibration. The probability density function of the acceleration generated by the
vibration testing machine is different from that of the actual transportation vibration. The former
probability density function is always gaussian, and the latter is usually non-gaussian. So, the accuracy of
the current vibration testing is not high enough. In this research, we proposed the method of generating
non-gaussian random vibration using kurtosis in order to improve vibration testing accuracy.
Furthermore, we made clear the relationship between kurtosis and the standard deviation of group delay
time which is the parameter when we generate non-gaussian random vibration. And we showed that it is
possible to generate the non-gaussian random vibration with the kurtosis calculated from the actual
transportation vibration. It is expected to improve the vibration testing accuracy, decrease the transport
troubles, and optimize the transport packaging by non-gaussian random vibration testing.
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Fig.2 Gaussian random vibration
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Fig.3 Non—gaussian random vibration
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Fig.4 Relation of probability density function

between proposed and conventional method

Table1 Kurtosis obtained by conventional method and proposed method

Kurtosis Probability Density Distribution Parameter
Conventional Method 2.97 Gaussian —
m=512
Proposed Method 4.46 Non-Gaussian
6=200
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Fig.7 Comparison of PSD by polynomial transformation method and proposed method

Table2 Kurtosis and skewness obtained by polynomial transformation method and proposed method

Kurtosis Skewness
Polynomial Transformation Method 3.99 -0.05
Proposed Method 3.99 0.09
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