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Optimization of Complex System Reliability
Based on Hybrid Gravitational Search Algorithm
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Abstract: Reliability optimization problem of complex system is a nonlinear optimization problem
under the constraint conditions and in the case of that the objective function has a large number of
local extreme values. Hybrid gravitational search algorithm was proposed to solve the model. In the
algorithm, a searching mechanism based on the law of gravitation was used to find the global
optimal solution. Sequential quadratic programming was employed as a local search method to avoid
being trapped into local optimum in the basic gravitational search algorithm. The optimization
performance is improved and the search speed is accelerated in the proposed algorithm.
Computations on some pratical examples and comparisons with ant colony optimization algorithm,
particle swarm optimization algorithm,artificial bee colony algorithm and basic gravitational search
algorithm demonstrate the algorithm is feasible and effective.
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Tab.1 Computing results for model 1

4 ACO PSO ABC GSA HGSA
Cs 653.856 7 645.384 9 641.856 9 645.444 0 641.823 5
Ry 0.5155 0.5438 0.5000  0.500 0 0.500 0
R, 0.7779 0.7844 0.8391 0.8672 0.8389
R3 0.5453 0.5001 0.5000  0.500 0 0.500 0
Ry 0.5449 0.5161 0.5000  0.500 0 0.500 0
R 0.9030 0.9001 0.9000  0.907 6 0.900 0
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Tab.2 Computing results for model 2

2k ACO PSO ABC GSA HGSA
Cs 398.757 1 390.868 5 408.097 0 461.358 7  390.570 7
R 0.7891 0.82207 0.8695 0.630 0 0.825 5
R, 0.8851 0.8881 0.8629 0.9129 0.890 1
R 0.7138 0.6484 0.7372 0.621 3 0.627 6
Ry 0.7363 0.7263 0.6407  0.859 9 0.728 8
R 0.9900 0.9900 0.9901 0.9914 0.990 0
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Fig.2 The varying curves

1P 2 Al X 5 Rk HGSA Hk HA
IRRA LA - 5k R AR D R AU B BE ik
B I A€ - 5k BoA B s e 1. HGSA
FEARAE AR AN 000 38 B2 P J7 1 ¥ R B 5. 7%
Bt FEA GSA Bk R R AE 1o, R T8 &R
AE 155 HGSA Hik ik A 1 SQP B3k . % Rk
RAETT - REIE 5012 P B S B SRR X R

JF A RE STV SR AL P
CTHe5 342 70



