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Optimal Apportionment of System Reliability with
Genetic Algorithm and Fuzzy Logic

WANG Hao YU Wen-xian ZHUANG Zhao-wen HU Wei-dong
College of Electronic Science and Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract A new method to perform the apportionment of system reliability with Genetic Algorithm GA = and Fuzzy Logic FL is
presented. We employed FL to model the uncertainty within the limits and designing aims during the initial stages of the conceptual de-
sign of engineering system and use GA to find the solution for it. This method boosts the efficiency and precision of system reliability
apportionment through exerting the ability of GA&FL. The simulation result shows the performance and feasibility of the new method.
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Fig.1 The basic flow of GA
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Tab.1 The basic parameter of GA

O RTINS R )
0.3 G
fitness value fitness= pp X E‘j 0.2 =
population size 50 0.1
max generations 500
crossover rate 1 0.2 o, g .
mutation rate 0.0033 Ta 0-8 oz
terminate value 0.0001
string length 8 5
Fig.2 Fitness distribution and the location of solution
X x2,=0.3 x5=0.3 29 xa =0.9569
xp =0.7020 2 xa =0.8721
xp =0.6833 2
2.2
3
3
3 13
2
X = maxup, X = max mn gz X puc X pw X py X 5
= X1 X X3 Ny np; nj3 ng,él 1% C W V
2 t =1000 h
Tab.2 System design limit and parameter ¢ = 1000 h
\%4 w .
a; X100 * b;"
m’ kg C R m’ kg
3
15 m 25 kg . 1 1.0 1.5 I 6
40 2 2.3 1.5 2 6
5 4 kg 0.9 3 2.3 1.5 3 8
m’ 1
* a; b; 3
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2 =2 2 =0.988
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Tab.3 The comparison of optimal result using FL&GA method and method from doc 3
FL&GA 3
No.1 No.2 No.3 No.1 No.2 No.3
1 2 2 2 2 1
0.9725 0.9373 0.9216 0.959 3 0.9535 0.9599
0.962 8 0.956 2
17.976 4 kg 15.408 3 kg
21 m? 15 m’
4.3 5.92
0.8592 = fitness 0.83596
159 201
107 s 15s
1 1 1 0.3 0.3 0.3 : 1 1 1 0.3 0.3 0.3
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