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A nonlnear controller design usng an mmune clonal slection algor ithm
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Abstract: A nonlinear controller based on a fuzzy neural netvork (ANN) and linear error feedback was construc-
ted But the difficulty in nonlinear controller design lies in identification of the paraneters being controlled Optimi-
zation of the paranetersmay lead  a local convergence if traditional methods are used, resulting in unreliable op-
eration W e therefore developed amodified immune clonal slection algoritm (m-ICSA) to optimize paraneters of
the nonlinear controller A smulation with an inverted pendulum demonstrated that the m-ICSA effectively optimi-
zes controller parameters and the design has strong nonlinear adaptive ability.
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Tablel Optmal parametersof the mproved nonlinear controller
X1 Xyt X X Xot Xot Vi
1 11340 Q 6367 Q 746 2 Q9091 344 1750
2 11340 Q 6367 0 Q 0285 Q 564 3 - 28098
3 11340 Q0 6367 -13215 Q 8977 - 205 9399
4 0 Q 0591 Q 3620 Q 746 2 Q9091 164 9429
5 0 0 0591 Q0 3620 0 0 0285 Q0 564 3 179%1
6 0 Q 0591 Q 3620 -1 3215 Q 8977 - 249 2808
7 -0 4521 08611 Q 746 2 Q9091 35 7714
8 -0 4521 08611 0 0 0285 Q0 564 3 - 554351
9 -0 4521 Q 8611 -13215 Q 8977 - 374 022 6
CXe Xor Y
2 mANet m-ICA
Table2 The performance canparison n m-A iNet and m-ICSA
N1/N2/N3
m-A Net 2520 1846 0 1920 514 x10°° 46/23/30 30
m-ICA 1564 985 Q2041 135x10°° 25/15/18 30

:N1/N2/N3 / /
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