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Design of Respiratory Control System Using Volterra Series
by Model Reference Adaptive Control
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Fig.1 Dynamic characteristics of model reference
nonlinear adaptive control system of re-
spiration under the existence of metabolic
rate change
(a) Given disturbance: metabolic rate

change M: [m//min]

(b) Controlling input: air ventilation
rate change U [//min]

(c) Controlled output: alveolar CO,-con-
centration X [vol9%] (solid line)
Reference output : X¥[vol%](broken line)
given by eq. (3) for the step change
from 0 to —1.0[vol9%] in desired walue

(d) Estimated parameter distance with
normalization measured from =0
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