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Improved artificial immune network algorithm and
its application of immune optimization
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Abstract: A hybrid approach, tabu search artificial immune algorithm (TS-aiNet) was proposed based on aiNet model
inspired by mechanism of tabu search algorithm. A tabu list was introduced to taboo such cell whose affinities didn’t
continuously increase any more in the network. In some phrases the tabooed excellent cells were released according to
aspiration criteria. To save mature memory cells, a memory table was added to cells network. In addition, the expression
of Gauss mutation was redefined for diversity search in the process of global optimization. Markov chain was applied to
prove global convergence. Performance analysis of optimization was carried out based on random simulation of some
typical systems, which was compared with that of KLONALG and opt-aiNet algorithms. Finally, the influence of feature
parameters on TS-aiNet algorithm was analyzed. The simulation results show that the presented approach has preferable
global convergent ability and stability in multi-modal search space, and can avoid prematurity effectively. So it is
demonstrated as a global optimized algorithm with feasibility and high efficiency.
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Table 1 Convergent results of algorithms for step function

X1 X2 X3
CLONALG 48 10.016 8 10.003 2 10.059 9 200 42
opt-aiNet 47 9.4259 10.046 1 10.037 3 200 —
TS-aiNet 48 10.041 3 10.011 9 10.069 1 200 26
| 33 fs
£5(0, 0)=1 Table 3 Convergent results of algorithms for f5
1
CLONALG 200 4 0.834 3 62 240
Schaffer 3 opt-aiNet 54 4 0.8217 23972
2 2 opt-aiNet TS-aiNet 19 5 09714 10675
(0.000 1, 0.000 4)
TS-aiNet 59 5 1
2 TS-aiNet
2 3 Schaffer TS-aiNet
Table 2 Convergent results of algorithms for Schaffer
X1 X2 TS-aiNet
CLONALG 09580 0.0011 0.0004 200 73
opt-aiNet 0.8199 —0.0310 -0.0033 200 200 34
TS-aiNet 09636 0.0001 0.0004 200 59 TS-aiNet N
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