









































































































	Signal Analysis From Wave Modulation Perspective
	Contents
	Contents
	List of Figures
	List of Table
	Abstract
	1   Introduction
	1.1 The Heisenberg Uncertainty Principle
	1.2 Transient Effects and Phase Noise
	1.3 Spectral Repeatability for Wind Wave Signals
	1.4 Natural Frequency of the Wind Wave Tank
	1.5 Spectral Comparison and Signal Deconvolution
	1.6 Motivations and the Modulation Perspective

	2  The Analytic Signal and the Instantaneous Frequency
	2.1 The Complex Signal
	2.2 The Analytic Signal Procedure
	2.3 Local Implication of the Analytic Signal
	2.4 Frequency Contents of the Amplitude and Exponential Modulation Parts of the Complex Signal
	2.5 Hilbert Filters in Time and Frequency Domains
	2.6 Incompatible Conecpts of“Instantaneous”and“Frequency”

	3  The Interplays Between Frequency and Amplitude Modulations and Their Characterizations
	3.1 Paradoxes Regarding Instantaneous Frequency
	3.2 Effects of Support Length and Differentiability of the Amplitude Function on the Instantaneous Frequency

	4  Conclusions
	Bibliography

	List of Figures
	1.1 Effects of ambiguity and phase noise on power spectrum
	1.2 Repeatability problems of power spectra of water wave related signals in a wind-blowing oval tank
	1.3 Repeatability problems of power spectra using a different set of FFT parameters
	1.4 Wind waves lose their identities soon
	1.5 Noisy wave form where natural frequency embedded
	1.6 Natural frequency identified from the auto-correlation function
	1.7 Low-passed signal which indicates a few intrinsic natures of the experiments
	1.8 Power spectra which do not yield what the auto-correlation function reveals
	1.9 A black-box of direct deconvolution － Is there a physically reasonable impules response model?
	2.1 A pair of Hilbert transform filters in time and frequency domains
	2.2 Envelope curves derived from time and frequency domain implementations of the Hilbert transform
	3.1 Paradoxes regarding the instantaneous frequency(1)
	3.2 Paradoxes regarding the instantaneous frequency(2)
	3.3 Effects of phase noise on the analytic signal procedure(1)
	3.4 Effects of phase noise on the analytic signal procedure(2)
	3.5 Amplitude modulations at four different bands for a wind wave signal
	3.6 Windowed amplitude modulations at four different bands
	3.7 A few data windows used in the numerical computations
	3.8 Instantaneous frequencies for four different frequency bands with and without an amplitude window

	List of Tables
	1.1 The zero up-crossing statistics for three case runs which indicate a good stationary condition
	1.2 An estimation of the energy reflection level in the oval tank as computed from Goda and Suzuki's wave separation method
	2.1 A small program piece that does the Hilbert transform and its implications



