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Figure 9: (a) SPWVD of a three-component signal with parabolic FMs. (b) Number of components in time
(α = 3 dashed, α = 7 solid, α = 11 dotted), ∆t = 7 s. (c) Number of components in time (∆t = 3 s dotted,
∆t = 7 s solid, ∆t = 23 s dashed), α = 7.

Fig. 9(a) shows a three-component signal, whose components have parabolic frequency modulations and

different time durations. As seen from Fig. 9(b), the proposed algorithm has correctly detected the number

of components present at each time instant for three different values of the parameter α. Fig. 9(c) shows

the performance of the algorithm for three different values of ∆t, confirming that ∆t = 7 s gives the most

accurate results.

The results obtained for the signal simulating the sum of two echoes from a rotating object, are shown

in Fig. 10. From Fig. 10(b) we can observe that when the components overlap in the (t, f) domain, the

number of components detected by the algorithm is 1. In other words, the algorithm reports the number of

different regions in the (t, f) plane that are occupied by the signal at a given time moment, independently

of its amplitude in the (t, f) plane. The fact that the Rényi entropy of a signal is invariant to its amplitude

allows the use of a cosine signal of unit amplitude as a reference.

Fig. 11(a) shows a signal corrupted by additive white Gaussian noise (SNR = 10 dB). The results in Fig.

11(b) are the number of components for the noise-free signal (solid line), the noisy signal for SNR = 15 dB

(dashed line), and the noisy signal for SNR = 10 dB (dotted line). The presence of the noise has not brought

significant deteriorations in the instantaneous number of components estimation, confirming the algorithm
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