
Introduction

Is it really always useful to approximate a function finite segment or process finite segment by integral or Fourier series? Why is it considered that conventional function spectrum 
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 at the limited time frame contains nothing but a harmonic at frequency 
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The present work is dedicated to the introduction into consideration, investigation, application and design methods description for a new spectrum type – the short signal spectrum (FSS and ESS), which comprises a set of non-necessarily orthogonal harmonic components. The spectrum properties followed from the given definition, as well as ones resulted from the carried out research are fundamental. Advantages and disadvantages of the proposed spectrum are discussed and ways of its definition are given. 

It is shown that signal spectra, obtained by using Fourier series and Fast Fourier Transform, are far too redundant for short signal description. For some signals they are a particular case of a new spectrum. With the increase of signal length the above-mentioned Fourier spectra approximate to a new spectrum meant for any initial duration. The procedure of parameter definition for new spectrum harmonics is a non-linear operation with signal values in function of time. However, at the same time, this is a non-linear transform of signal spectrum component amplitude and phase. When using Fourier methods it occurs vice versa: spectrum harmonic parameters are linear functions of signal values but in that case, the parameters are transformed in recalculated spectrum in a non-linear way.

The problem of extracting a useful signal from the received signal and representing it by the approximating function whose parameters are the new spectrum parameters is discussed and is solved in general terms.

The usage of the new spectrum and its properties allows solving digital process and separate signal processing more efficiently and successfully. The method of signal harmonic component definition, inclusive in the given frequency range, by estimating results of the new spectrum is offered.   New spectrum applications in detecting and identifying signals, in signal filtration and conversion, in oscillating and non-periodic process approximation, interpolation and extrapolation are discussed. Spectrum calculation results obtained for some specific signals are given.
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