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Automatic Control of Alveolar COs-concentration Using Programmable Respirator®

Kenji TAKAHARA,** Hidetoshi WAKAMATSU,** Itsuro MIYAZATO,** Akimasa ISHma***

For an automatic supervision of respiration, the following themes are mainly investigated to synthesize an stable
and safe control system of respiration: 1) To find appropriate a mathematical model for the description of a
respiratory system which is readily applicable to the synthesis of its control system, 2) To determine an appropriate
method for the assurance of stability of the control system, 3) To develop an appropriate programmable respirator
which is suitable for its automatic manipulation. For the effective study of the above themes, a new type of
programmable respirator is first developed, which can be controlled by outside signals. Secondly, an appropriate
mathematical model of input-output relation about ventilation and alveolar COs-concentration is determined. Thirdly,
to overcome an occasional emergence of its unstability in the controlling process, the control system is designed
according to an adaptive pole placement method. Then, healthy young students are subjected to control experiments
to clarify the feature of the proposed method, resulting in good control of alveolar CO.-concentration even when air
mask is not tight enough or when a subject has a cough during its control process.
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