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A Design of Adaptive Controller based on Immune System
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(Young Jin Lee and Kwon Soon Lee)

Abstract :

In this paper, we proposed two types of adaptive control mechanism which is named HIA(Humoral Immune

Algorithm) PID and CMIA(Cell-Mediated Immune Algorithm) controller based on biological immune system under engineering
point of view. The HIA PID which has real time control scheme is focused on the humoral immunity and the latter which has
the self-tuning mechanism is focused on the T-cell regulated immune response. To verify the performance of the proposed
controller, some experiments for the control of AGV which is used for the port automation to carry container without human
are performed. The experimental results for the control of steering and speed of an AGV system illustrate the effectiveness of
the proposed control scheme. Moreover, in that results, proposed controllers have better performance than other conventional
PID controller and intelligent control method which is the NN(neural network) PID controller.
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Fig. 4. Design procedure of adaptive HIA PID controller.
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Fig. 5. The auto tuning scheme using neural network identifier.
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Fig. 6. The population structure of PID parameters.
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Fig. 7. The adaptive PID controller using HIA.
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Table 1. Driving experiment results of AGV.
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