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In this research, we extend the self-tuning controller, which has so far been applied only to
lumped-parameter systems, to distributed-parameter systems. The self-tuning controller was
originally proposed by Astrom and Wittenmark. Up to now, self-tuning controller has been
developed and applied in industry, and the object systems have generally been a class of
lumped-parameter systems. There are many systems which must be treated as distributed-para-
meter systems in real life; thermal conduction, the diffusion of air pollutant spues, the vilation of
high buildings, the spread of seismic shok waves, and so on. The most difficult problem in the
study of distributed-parameter systems is how to treat the infinit-dimensional spatia! domain.
Usually, we can treat distributed-parameter systems by using the methods of multivariable
control theory functional analysis, or eigenfuction expansion. The optimal method must be
selected according to the systems to be controlled. A seilf-tuning regulator for distributed-
parameter systems habe been proposed by Hanza and Sheirah. In the present report we propose
a new design method for a self-tuning controller for a distributed-parameter system based on
eigenfucnction expansion. This distributed-parameter system has a few actuators fixed in the
spatial domain. The unknown plant parameters are estimaed by a least-squares algorithm. In this
report, we show a theoretical consideration. We will show the effectiveness of this control
algorithm for the real temperature control system near future.
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