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Automatic Incubator-type Temperature Control System for

Brain Hypothermia Treatment
Lu Gaohua™*, Associate Member, Hidetoshi Wakamatsu™, Member

An automatic air-cooling incubator is proposed to replace the manual water-cooling blanket to control the
brain tissue temperature for brain hypothermia treatment. Its feasibility is theoretically discussed as follows:
First, an adult patient with the cooling incubator is modeled as a linear dynamical patient-incubator biothermal
system. The patient is represented by an 18-compartment structure and described by its state equations. The
air-cooling incubator provides almost same cooling effect as the water-cooling blanket, if a light breeze of speed
around 3 m/s is circulated in the incubator. Then, in order to control the brain temperature automatically, an
adaptive-optimal control algorithm is adopted, while the patient-blanket therapeutic system is considered as a
reference model. Finally, the brain temperature of the patient-incubator biothermal system is controlled to
follow up the given reference temperature course, in which an adaptive algorithm is confirmed useful for
unknown environmental change and/or metabolic rate change of the patient in the incubating system. Thus, the
present work ensures the development of the automatic air-cooling incubator for a better temperature

regulation of the brain hypothermia treatment in ICU.
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Fig. 2. Patient-incubator biothermal system.
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