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A new method is suggested for reconstruction of signals of unknown shape by their bispectral
density. The new approach is based on application of smooth functions such as cosine and sine —
instead of the discontinuous function of the “arctangent of bispectrum argument” type,
traditionally accepted in phase measurements. The use of simulation permits to assess effectiveness
of the suggested method of reconstruction of signals with the first genus discontinuities at different
discretization intervals.

Reconstruction of signals by their bispectrum is often performed by the methods based on the common concept of
direct or indirect usage of phase measurement results [1-6]. In [1-3], for example, reconstruction of signals is based on
calculating the phase bispectrum in the explicit form. In [4] we find an approach consisting in extraction of phase
information contained in the logarithmic bispectrum (bicepstrum), while in [5] — that embedded in the differential
cepstrum. Another work is devoted to reconstruction of the phase of a transfer function with the aid of two adjacent sections
in the phase bispectrum [6]. Note that, on the one hand, nondistorted reconstruction of the phase information is possible
only under certain conditions and limitations, imposed on the processed signal properties and, on the other, the errors
arising during the phase reconstruction may cause a considerable distortion at the output of the signal reconstruction
system. Particularly, it may require a two-dimensional [1-3] or one-dimensional (such as the nonparametric method
described in [4] or [6]) procedure of phase shift necessary for reconstructing the true values of phases. Effectiveness of the
parametric method [4] depends on position of zeroes and poles of the z-transform of the processed signal about the circle of
the unit radius on the z-plane. In the cases when the zeros and poles are located on this circle of unit radius, the cepstral
coefficients cannot be determined, and the parametric method [4] does not work. Moreover, the parametric method
necessitates additional a priori information in the form of the cepstrum of signal power, and a priori information about
signal amplitude — to transform the processed signal into the class of the maximum/minimum-phase signals. However,
such a priori information is often unavailable. The effectiveness of the iterative method of signal reconstruction [4] also
depends strongly on certain conditions: in order to calculate the differences of cepstral coefficients we have to know the
phase bispectrum. In other words, high convergence of the iterative method described in [4] is possible only in the case of
some a priori information about the signal. In the method with calculation of the differential cepstrum [5], we have to
impose strict limitations on differentiability of z-transform of the signal under processing: the transform must not have any
zeroes and poles on the circle of unit radius in the z-plane.

Although the phase information may be of interest for a number of applications, it is not essential for treatment of the
problems in concern with reconstruction of signals by their bispectrum. In this paper we propose a new approach to
bispectral treatment of the problem of signal reconstruction, when the phase information in the explicit form is absent. As
distinct from traditional approaches, where phase measurements are associated with the above-mentioned distortions and
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