






















lution. Ensemble averaging of the CoSTID for different realisations of the signal indicates 
the spectro-temporal coherence regions of the signal. Knowledge of these regions may 
allow an expansion of the signal or sound in terms of phonons. 

RESULTS 

Chromatic representation 
In this chapter examples are presented of the CoSTID for nine different signals varying 

from a simple amplitude-modulated tone to an element of the vocalisation of the grass 
frog. The signals shown in Fig. 4 have been chosen in order to illustrate the concepts and 
mathematical properties of the previous chapter. 

The CoSTID is a function of two variables: frequency and time. Moreover the CoSTID 
is a complex function; this implies that in each point of the (a, t)-plane two values have 
to be presented. These values can be real and imaginary parts or amplitude and phase of 
the CoSTID. In Fig. 5 these four aspects of the CoSTID are presented for the single gam- 
ma-tone given in Fig. 4a by means of grey-coding of the (a, t)-plane. The horizontal axes 
of the figures correspond with time, the vertical axes with frequency. A drawback of this 
representation is the necessity to display two separate pictures for one CoSTID. Percep- 
tually it is difficult to integrate either real and imaginary or amplitude and phase display 
into one impression. A representation of a complex variable can also be given by means 
of a vector field defined on the (a, t)-plane [18]. This procedure, however, leads to  a sort 
of optical congestion at positions where the amplitude of the CoSTID is large; also, the 
direction of the vector is difficult to represent. 

Fig. 4. Examples of different acoustic signals: (a) single ytone; (b) sequence of two y-tones with iden- 
tical spectral content; (c) two simultaneous y-tones with different spectral content; (d) sequence of 
two y-tones with different spectral content; (e) tone burst with trapezoid envelope; (0 frequency- 
modulated tone; (g) element of frog vocalisation. 


























