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Autonomous Generative Complex Adaptive System based on
Self-Nonself Recognition

SHINOBU NAGANOt and YASUO YONEZAWA!t

This paper in intended as an investigation of a construction principle of complex adaptive
system’s mechanism which have adaptability and autonomous control derived with organized
complexity.And we noted system properties of primitive immuine system that self-nonself
recognition and immunotic tolerance as mechanism of system fluctuation.We proposed model
that thymus learning system and applied GA as complex adaptive system.These simulation
results showed that this model was able to get a adaptability and high function derived from
organized complexity by elongated system size and fluctuation of correlation for each system
elements against interaction of environment. In this model,we concluded the effective learning
mechanism of system architecture which organized complexity and self organization are (1)self
recognition,(2)nonself incorporation,(3)informational diversity of environment,(4)genetic op-
erator.
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Fig. 1 Process flow of Thymus learning system.
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Fig. 2 Complexity profile of average at each generation.
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Fig. 3 Time course of correlation at the largest fitness
sequence.
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Fig. 4 Complexity profile of average at each generation.
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