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Abstract

Anesthesia is a taxing discipline for
application of automated on-line drug infu
sion. To keep the safety of the patient du
ring surgical operations, it is important to

on-line monitor the anesthetic condition

of the patient. However, Depth of anesthe
sia (i.e. unconsciousness) is harder to defi
ne and not readily measurable during surg
ery. In practice, anesthetists have a numb
er of clinical signs and on-line measurem
ents which can be used selectively for th
e determination of the patient's state. Ther
efore, many methods have been used for
monitoring of anesthetic depth based on d
ifferent clinical measurements. In order to
simulate the whole operation during intra
venous anesthesia, two inputs (i.e., weight
and summation of propofol infusion rate)
and three outputs (i.e., blood pressure, h
eart rate and bispectral index signals) fuz
zy model with genetic algorithms and clu
stering have been designed for the patient
model. Also, the patient model has been
validated and simulated by proportional -
integral-derivative (PID) controller and fuz
zy logic controller. Furthermore, clinical t
rials have been tested in five cases durin
g intravenous anesthesia.

Keywords: Depth of anesthesia, intra
venous anesthesia, fuzzy model, genetic al
gorithms, clustering, proportional-integral-d
erivative (PID), fuzzy logic controller, bis
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