116(4) 472-478, 1996

Control of Artificial Respiration with regard to Difference of Individuals using Fuzzy
Algorithm
Haoyuan XU(Yokohama National University)
Hidetoshi WAKAMATSU(Tokyo Medical & Dental University)
Seiichirou KAGEI(Yokohama National University)
Itsuro MIYAZATO (Tokyo Medical & Dental University)

It is aimed at in the present study to maintain a desired alveolar COzconcentration by giving
appropriate ventilation. It is, however, difficult to synthesize an adequate control system of
respiration, because of a complicated respiratory regulation system which is dependent on its
chronic change and difference of individuals. Hereby, effect of metabolic rate change is regarded
as a characteristic change of dynamics resulting from parameter change of the respiratory
regulation system whose input and output are ventilation and alveolar CO: concentration,
respectively. Based on the theoretical investigation of a simulation experiment, artificial
respiration using fuzzy logic is proposed to maintain an alveolar CO2 concentration within an
appropriate range of value. It is confirmed with its satisfactory stability and controlling
performance by physiological experiments on healthy subjects.
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Fig.1 Concept of control of artificial respiration.
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Table 1 Inference rule of individual coefficient
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Fig.5 Antecedent fuzzy label for height.
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Fig.6 Antecedent fuzzy label for girth of chest.

Outline of control system of artificial respiration using fuzzy method.
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Fig.10 Experiment on the same subject for
different individual coefficients.
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Fig.11 Experiment based on modified individual
coefficients (the same subject is used as in
the case of Fig.10).
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