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In this study a neural network model and its learning method is proposed to
describe the time characteristics of a patient’ s respiratory system based on measurement data
during artificial respiration and respiratory examination data before and after artificial
respiration. Additionally, a weighted smoothing method is proposed for each data processing stage,
considering respiratory perturbations. Regarding the historical characteristics of the respiratory
system, a two-set parameter model for exhalation and inhalation is considered, and a parameter
estimation method is devised with the switching point between exhalation and inhalation as a
constraint, resulting in a more accurate model for capturing the respiratory system. As part of the
foundational research on mathematical models, new insights are gained in the estimation of variable
error models and system identification of distributed networks.
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