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Abstract

In this paper, a new adaptive neural network
simulation process for the human respiratory system is
presented and simulated based on the previously
proposed optimal chemical-mechanical model. The
adaptive neural controller scheme, consisting of both
back-propagation neural network and forward model,
is proposed to overcome the difficulty of the
nonlinearity of the system and optimization process
encountered in the previous studies. While the back-
propagation neural network is employed for the
learning scheme of the input and output relationship,
the forward model is used to convert the output error
into the control signal error, which will be applied to
adjust the back-propagation neural network output in
the meantime. The model successfully simulated CO2
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blood gas tensions and various respiratory responses
to inhaled CO2 and exercise stimuli. The results are
mostly consistent with the experimental findings and
the derived respiratory patterns are also in favorable
agreement with physiological data.
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