Simulation and Simulator

Kunio Suwa, Hitoshi Ishida, Keiichi Tachihara

g 5:

Simulation and simulators were investigated and reviewed in various aspects. Their meanings and defi-
nitions were presented. A flight simulator, because of its nature and its prevalence, was taken as their typi-
cal examples and discussed in some detail. In the field of medical education and learning, the simulator
may be considered as a bridge between studying by lectures or textbooks and on-sight training (clinical
training), and by this nature it contributes greatly to decrease the barrier between these two and to facili-
tate the transition from the former to the latter.

Various types of simulators were discussed, namely mathematical formulation, electrical analogue,
mechanical models, and computer simulators. Examples of simulation analysis were presented; in anesthe-
sia, pharmacokinetics of inhalational anesthetic agent is a typical example. It was used a great deal in
1950’s and 1960’s because the measurements and analyses of the agents were difficult while the model
analysis was possible and fairly accurate because these agents move freely in the body, being uptaken and
excreted only by ventilation, and undergoing virtually no metabolism. In physiology, the Guyton’s model
was used extensively because it integrated just about every aspects of human physiology. This author’s
pulmonary gas exchange model using a tidally ventilated model was presented. It specifically aimed to
analyze the effect of tidal ventilation, contrary to the conventional steady gas flow model.

Various simulators used as training tools were presented, from a simple "resuscitation doll" to a large
scale anesthesia simulator occupying an operating room and using a real anesthesia machine and common
monitor combined with a high grade mechanical doll-simulator.

Finally, a concept is presented that medical technologists, whom we are teaching in our institution of
junior college, may be defined as the special group of personnel using simulators in their daily work.
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