
ARTICLE IN PRESS

0 0.5 1 1.5 2 2.5 3
0

1

2

3

4

k
H

z

sec.

spectrogram, T=24 ms

0 0.5 1 1.5 2 2.5 3

0

1

2

3

4
k
H

z

sec.

spectrogram, T=48 ms

0 0.5 1 1.5 2 2.5 3
0

1

2

3

4

sec.

k
H

z

FChT-based spectrogram, T=48 ms

0 0.5 1 1.5 2 2.5 3
0

1

2

3

4

k
H

z

sec.

Pseudo smooth-Wigner–Villedistribution

Fig. 7. Time–frequency analysis of female speech with natural intonation. The horizontal and vertical axis in all representations are time

(in seconds) and frequency (from 0 to 4 kHz), respectively. The intensity is in logarithmic scale and preemphasis of high frequencies has

been applied.
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