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The classical time-frequency transforms (e.g. Wigner distribution, wavelet transform, etc.) have been widely used for processing of chirps, i.e. transient signals with constant frequency speeds (chirp rates). These signals have linear variation of the instantaneous frequency in time. The classical techniques are suitable for the chirps. The most time-frequency transforms ideally follow the linear variation of the instantaneous frequency.

However, in practical applications, for radar, sonar and mechanical systems, e.g., change of the instantaneous frequency of radar and sonar signals, start-up or shut-down of rotating machinery or change of the shaft instantaneous frequency during machinery operation, one has to process transient signals with any nonlinear polynomial and non-polynomial variation of the instantaneous frequency in time. These signals could characterize radar, sonar signals and the shaft and blade passing vibrations of rotating machinery during nonlinear change of shaft frequency. 

New time-frequency techniques have been proposed and investigated for amplitude estimation of transient signals (on the background of interference) with the nonlinear polynomial and non-polynomial time variation of the instantaneous frequency and its derivatives. The main advantage of the proposed transforms is that transforms could ideally follow the nonlinear polynomial frequency variation without amplitude errors. 

