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A cycle-octave limc-fnxtuency display is created by plotting thc magnitude of the
warder trattffortn, using a Morlct complex Gaussiml wavelet, on a log-frequency scale
versustimeitl numberof cyclesof thewavelet'scenterfrequency,Thistypeof displayis
quitewell suitedfor plottingthe decay responseof wide-braidsystems,such as tile
impulseresponseofa loudspeaker,becausethctimescaleis longat Iowfrcqucalcicsmid
shortat highfrequencies.If dieresponseof typicalfiltersarc ploUedon thisdisplay,the
rcsult_a_t"3d)"responsesarc independentof thefilter'scenterfrequency,i,e. the decay
responseshapeof a particularfilterremainsthe s,'aneas it's centerfrequencyis slfifiedup
tutddownin log frcv4acncl,'.

0. INTRODUCTION

Electro-acoustic data such as the impulse response of loudspeakers and rooms, are often
displayed using three-dimensional graphs of amplitude versus time and frequency [11 [21 J31.
These "3-D" displays are more informative than the usual "2-D" displays of magnitude and phase
versus frequency, or amplitude versus time such as impulse response or energy time response
(El'C). The "3-D_'display kx_sely shows the time reslxmse of the system at each frequency or
alternately the frequency response of the system at each time. The term loosely is used, because all
time-frequency displays suffer from the effects of the uncertainty principle, which states you can't
get arbitrarily precise in one domain without simultaneously getting less precise in the other, the
product of the two being a cons 'taut.

As currently implemented, most "3-D" displays suffer from three disadvantages when
applied to wide-bandwidth electro-acoustic da'la such as the impulse restxmse of loudspeakers.
These include: 1. problems of subjective interpretation of the "3-D" display, 2. a frequency
resolution or bandwidth not matched to the wide-bandwidth data, and 3. a constant display time
scale which is too long at high frequencies to properly display short-lived high-frequency effects
and too short at low frequencies m display long4ived low-frequency effects. These disadvantages
arc described as follows.

0.1. Hard to Interpret Display

Orte of the major disadvantages of all types of "3-D" displays, is the problem of subjective
interpretation of the displayed da 'ta. Before a time-frequency display can bc created, the resolution
in one domain or the other must be chosen (thc resolution in the other domain is then set through
the uncertainty relationships). This is usually done by selecting such parameters as time window
size or frequency bandwidth when the graph is generated. These resolution choices have a major
impact on the appearance of the graph, and must be known heft)re the graph can be properly
interpreted.




