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Synepsis

This paper presents two kinds of statistical methods of determining the linear dynamical
characteristics of multi-degree-of-freedom systems, The first method is the extension of the
Wiener-Levinson formula of a single-input and- output system to a multi-input and -output system,
The optimum transfer matrix of the system is determined by the least mean square error criterion
togather with the physically realizable condition. The second method is derived from the
relationship between the input and output spectral density matrix by only considering about the
physically realizable condition. In both methods, the same number of independent stationary
proceses as the number of inputs to the system is necessary to determine completely the transfer
matrix of the system. Moreover, the method of determining the unknown parameters by the
least mean square error criterion is discussed on the case where the functional form of the transfer
characteristics is presumable except a set of unknown parameters,

On the other hand, it is shown, as an example, that the dynamical characteristics of a
single-degree-of -freedom system can be numerically determined with good accuracy by applying
the above mentioned statistical methods on the random responses of this system calculated by

means of an analog computer,
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Fig. 1 Normalized auto-correlation of input,
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Eig. 2 Normalized auto-correlation function of output.
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Fig. 3 Normalized cross-correlation function of output and input,
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Fig. 4 Normalized cross-correlation function of input and output.
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Fig. 5 Normalized spectral density of input,
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Fig. 6 Normalized spectral density of output.
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Fig. 8 Ratio of normalized spectral densities

Fig. 7 Ratio of normalized spectral densities
of output and input.
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Fig. 9 Amplitude probability density distribution function of normalized
input wave shape function,
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Fig. 10 Amplitude probability density distribution function of normalized
output wave shape function,
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