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ANOVEL INTEGRATED COCHLEAR MODEL BASED ON ERGODIC SEQUENTIAL LOGIC DYNAMICS:
REPRODUCTION OF NONLINEAR SOUNDPROCESSING AND EFFICIENT FPGA IMPLEMENTATION
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In this paper, a novel hardware-efficient integrated cochlear model, whose nonlinear dynamics is described by
ergodic sequential logics, is presented. It is shown that the presented cochlear model can reproduce pitch shift
and combination tone generation of a mammalian cochlea. In addition, the presented model is implemented by
a field-programmable gate array (FPGA) and its operations are verified by experiments. It is then shown that
the presented model consumes much less hardware resources and much less power compared to a standard
ordinary differential equation model of cochlea.
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