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Abstract: In order to improve the searching effect for the optimization of multi-parameters, a networked collaborative evolu-
tion algorithm (NCEA) was presented based on the bi-regulation mechanism of physiological system. Its structure was de-
signed according to the relative physiological system, which included supper monitor level (SML) , collaborative modulation
level (CML), and searching population level (SPL). The SPL sends collaborative command to CML, according to the value
of individuals fitness and distribution density fed back from searching population level. According to the collaborative com-
mand, the CML adjusts the crossover and variation probability, and the individuals exchange probability and uniformity of
SPL based on the change of performance index and the corresponding law of physiological modulation. SPL is composed of
main searching population and supplement searching population. The supplement population can supply excellent individuals
for main population to avoid the searching falling into some local peak. In the experiments, two typical nonlinear functions
were firstly selected to examine the searching precision and convergence rate of NECA, and then it was applied to the optimi-
zing process of a novel nonlinear optimization intelligent controller. The experimental results show that the NCEA has better
convergence rate and searching precision than normal GA and CGA (an improved GA).

Key words: genetic algorithm; collaborative evolution; crossover; variation
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Table 1 Comparison of optimized result for test functions

s : Mg 1 : : Yﬂﬂﬁﬁ%éﬂ( Il
GA CGA NCEA GA CGA NCEA
1 2.201099 1. 679446 0. 000 000 - 0.751979 - 0.736694 - 0.407822
2 1. 589809 1. 070258 0. 000 000 - 0.721419 —-0.735684 —-0.464072
3 1.773039 2.253162 0. 000000 —-0.795201 -0.692123 - 0.472960
4 1. 839862 1.672315 0. 000000 -0.772184 - 0.733396 -0.437014
5 3.713654 2.532173 0. 000000 - 0. 822505 - 0.799746 - 0.420505
6 3.32769%4 2. 008965 0. 000 000 - 0.796 345 - 0.713538 - 0.459629
7 1. 854 875 1. 147207 0. 000 000 - 0.725459 - 0.668130 - 0.416867
8 4.696726 2. 032756 0. 000 000 —-0.739421 - 0.708852 — 0.457409
9 2.384001 2.509063 0. 000000 - 0.699821 - 0.708520 —-0.434792
10 1.222885 1.804 119 0. 000000 - 0.779909 - 0.754299 - 0.424046
AR EAES 2.460364 1. 870946 0. 000000 - 0.760424 - 0.725098 —-0.439512
SRR 2.460364 1. 870946 0. 000 000 - 0.760424 - 0.725098 - 0.439512
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