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Abstract: To optimize the reliability of a shipborne equipment system in the early stage of design, we employ the
fuzzy-optimum-selection theory to build a fuzzy multi-targets-optimization model for this equipment system based on the
plus-and-minus ideal project. Because the particle-swarm-optimization(PSO) algorithm is prone to be trapped into a local
extremum and the colony lacks in diversity, we combine the theory of artificial-immune-system(AIS) and the improved
PSO algorithm to put forward the artificial-immune-particle-swarm-optimization(AIPSO) to control the flight-velocity of
particles. This algorithm has been applied to the system-reliability optimization; the simulation results show that it has a

better global search capability and provides more rational optimization results over other algorithms.
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(Multi-targets optimization model of ship-

borne system’s reliability)
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Fig. 1 Structure of system’s reliability
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The exchange of crossover and mutation operator
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5 i &4 K4 £(Simulation result and
conclusion)
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Fig. 2 Every particle’s adaptability in the colony
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Fig. 3 The colony’s best adaptability of different algorithm
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Table 2 The optimum results of different algorithms
in ten times simulation

ATt PSO AIA AI-PSO
N (4,3,3,4,2)  (3,3,3,5,3) (4,3,3,3,3)
R1 0.702979 0.789969 0.706921
R 0.781289 0.774742 0.779721
R3 0.743838 0.798672 0.794211
Ry 0.667529 0.52539 0.730449
Rs 0.788542 0.785099 0.788542
Rs 0.945365 0.938616 0.945365
Cs 584.9748 458.4094 506.0276
Vs 191 242 176
W 272.6436 307.9423 272.9929

affinity 0.985293 0.984243 0.988011
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6 %5iE(Conclusion)
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