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Automatic Control of Arterial Blood Oxygen Saturation for Hypoxemia Patients

Kenji Takahara, Member (Muroran Institute of Technology)
Hidetoshi Wakamatsu, Member, Itsuro Miyazato, Non-member (Tokyo Medical & Dental University)

This study is to design a system to control oxygen saturation of arterial blood automatically taking into
consideration the clinical care of hypoxemia patients. For this purpose, the control system is based on the adaptive
pole-placement method, choosing oxygen concentration of inspired air and oxygen saturation of arteria blood as the
manipulating and controlled variables, respectively. The controlled respiratory system is assumed to be described by a
first-order linear model. The control system is synthesized taking into account the practical artificial respiration using
a computer-controlled respirator, a pulse oximeter in clinics. For the representation of the respiratory system, the
individuality and the change in its characteristics of subjects are regarded as the changing parameters of the
mathematical model in the concept of the adaptive control method. The proposed system is shown stable enough and
clinically safe by the simulation experiments, which yields its effectiveness both at conditions of rest and some state
change affected by metabolic rate change corresponding to oxygen consumption rate change.
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Fig.1 Respiratory Regulation System
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Fig.2 Oxygen Equilibrium Curve

Table 1 Parameters of the Controlled Object

Pao, 100 [mm Hg]
V 6.0 [I/min]
V02 0.25 [I/min]
\VCO2 0.2 [I/min]
R 0.8
T 549
Vp 0.15(1]
S0, 96.6 [%]
Pio, 150 [mm Hg]
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Fig.3 Block Diagram of the Control System
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Fig.4 Control System of Arterial Blood O2 Saturation
by Adaptive Pole-placement Method
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Fig.5 Control Result at Conditions of Rest
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