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ABSTRACT

Cochlea is that part of the inner ear where acowstnals incoming from outer air
space are convert to electric signals. Pressuvellireg waves in inner ear fluid space
are generated by forcing of foot stapes to scastiludi. The travelling waves in fluid
medium consequently excite also travelling wavesbasilar membrane where sense
organs are located. From the point of view of meatsaof hearing is very important
that locations of the maxima of travelling waves lmasilar membrane are frequency
dependent. Low frequency tones excite basilar mangnear its apical end. With the
increasing of frequency the maxima of travellingves are moving to the basal end.
This effect is caused by varying cross section &oibwing varying longitudinal
stiffness of the basilar membrane [1, 4]. The inaar functions like a mechanical
analyzer which is able to decomposes time-nonsiatjo signals to single frequency
components in real time. This principle of innerr danction was verified by
experimental measurement ,in situ“ on human cadaf8r or on physical models [6]
and also by mathematical modelling [2, 3, 6].

The question can be put: Is it possible to designdevice that will work similarly to
human cochlea and will be able to decompose ang tiependent signal to single
frequency components in real time? Nowadays itdssible to use new technology
MEMS for producing of this device.

First possibility of design is based on similatibyreal basilar membrane in cochlea that
means membrane with different properties of longwsgction. Position of maximal
amplitudes of vibration on this membrane will makeossible to define individual
frequency components. Second possibility of detagrmechanical analyzer is a field
of isolated masses with springs. Different natdiratjuency will correspond to every
mechanical system mass-spring. When the fieldatisd masses is actuated, then the
masses having their eigenfrequencies same likeidrazies included in a forcing signal
will start resonating (figure 1).

This paper will engage in handling of signals gdifrem mathematical model of array
of resonators (figure 1).
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Figure 1. Diagram of signal decomposition by thelelmf masses and springs
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