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A Design of An Active PID control using Immune Algorithm for Vibration Control
of Building Structure
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Abstract - In this paper, we propose an adaptive PID controller using a cell-mediated immune response to improve a
PID control performance. The proposed controller is based on the specific immune response of the biological immune
system that is cell-mediated immunity. The immune system of organisms in the real body regulates the antibody and
the T-cells to protect an attack from the foreign materials like virus, germ cells, and other antigens. It has similar
characteristics that are the adaptation and robustness to overcome disturbances and to control the plant of engineering
application. We first build a model of the T-cell regulated immune response mechanism and then designed an I-PID
controller focusing on the T-cell regulated immune response of the biological immune system. We apply the proposed
methodology to building structures to mitigate vibrations due to strong winds for evaluation of control performances.
Through computer simulations, system responses are illustrated and additionally compared to traditional control
approaches.
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