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A Vibration Control of the Structure using
Immune Response Algorithm

Y. J Lee-K S Lee

Key Words : 12H+%(Single Degree of Freedom, SDOF) F3%, Z%54o](Vibration Control),
FEA ¢ (Active Control), | 44E-g-4¢]7](Immune Response Control, IRC), AE
A HF-S-(Cell-Mediated Immune Response, CMI), 23-4-%(Two Degree of Freedom,
TDOF) PID #|*17], LQ #l*17]

Abstract

In the biological immunity, the immune system of organisms regulates the antibody and
T-cells to protect the attack from the foreign materials which are virus, germ cell, and other
antigens, and supports their stable state. It has similar characteristics that has the adaptation
and robustness to overcome disturbances and to control the plant of engineering application.
In this paper, we build a model of:the T-cell regulated immune response mechanism. We
have also designed an immune response controller(IRC) focusing on the T-cell regulated
immune response of the biclogical immune systern that include both a help part to control
the response and a suppress part to adjust system stabilization effect. We show some
computer simulation to control the vibration of building structure system with strong wind
forces excitation also demonstrate the efficiency of the proposed controller for applying a
practical system even with existing nonlinear terms.
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Table 2 Parameters of the building structure.

Factors mass damper stiffness
Fl o ¢ K
oor [Ton] |[kN-sec/ml| [kN/ml]
damper 362 23.8 301
1 floor | 181x10° 362 181 % 107
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Fig. 6 Displacements for wind forces (a) Passive
control{without control), (b) 1LQ control,
(e) TDOF-PID control, (d) IRC control.
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