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Fig. 1: Normalized Gaussian window for different values
of p in time domain

Different value of p corresponds to different width of
the window which results to different time-frequency
concentration. The window functions with three different
values of p are shown in Fig. 1, the three dimension
distribution of different p are shown as Fig. 2, where the
vertical axis is the dimensionless value of normalized
amplitude in the two Fig. 1-2. where, p = 1 corresponds to
the standard S-transform window. For p<1, the window
width of time domain becomes wider and narrows in
frequency domain. The situation is the opposite for p>1.
Therefore, different value of p cause to different
concentration effect for a specific signal. For the
determination of the value of p, a simple measure for
distributions concentration. The measure minimizes the
energy concentration for any time-frequency
representation based on the automatic determination of
some time-frequency distribution parameter and it is
defined as (Stankovic, 2001):

(11)

where, M (p) stands for the concentration measure:

Eq. 10 is abbreviated GST  (j, n). The AOGST algorithm forp

determining the optimized value of p is defined through
the following steps:

Step 1: For  p  selected  from a set 0<p#1 and p = k×1, 2,
3, ÿK, is the length of sampled signal X (n),
compute S-transform GST  (j, n) of the signalp

using Eq. 10.
Step 2: For each p, normalize the energy of the S-

transform result, so that all of the representations
have the equal energy:

Fig. 2(a-c): Change of the window width for different
value of p (a) p = 1.0, (b) p = 1.2 and (c) p = 0.5
in frequency domain

(12)

Step 3: For every frequency n, compute the
concentration measure according to each p, that
is:

(13)
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