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Particle swarm optimization based on particle migration and its
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Abstract: Inspired by the migratory behavior in the nature, a novel migrated particle swarm optimization (MPSO) algorithm is proposed.

In this new algorithm, the population is randomly partitioned into several sub-swarms, each of which is made to evolve based on particle

swarm optimization with time varying inertia weight and acceleration coefficients (LPSO-TVAC). At periodic stage in the evolution,

some particles randomly migrate from one complex to another to enhance the diversity of the population and avoid premature

convergence. It further improves the ability of exploration and exploitation. Simulations for benchmark test functions illustrate that the

proposed algorithm (MPSO) possesses better ability to find the global optima than other variants and is an effective global optimization

tool. Then the new algorithm is applied to parameters inversion of rheological model of rockfill. The results show that MPSO remarkably

improves the calculation accuracy and is an effective tool in parameter inversion of complex model.
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Fig.2 The migration scheme
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Fig.3 Benchmark test functions
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Table 2 Mean best fitness values of the benchmark functions

Wiikee s gy TN PSR
EREL PSO LPSO LPSO-TVAC MPSO
10 1000 38.16  3.5600  3.1800 24500
Rastrigin 20 1500 13893  16.9100 14.0900 12.040 0
30 2000 25232 443000 42.1800  25.960 0
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Fig.4 Evolution of logarithmic average fitness of
benchmark functions for PSO, LPSO-TVAC, MPSO
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Fig.5 Finite element model of CFRD
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Table3 Parameters for E-B model of CFRD

P} p o /(gem’) K n Kp m Ry ¢ e/C)  Ap/C) Kur Hur
FHA 2.15 1100 0.35 950 0.10 0.82 0 52 8.5 2200 0.35
Veia 2.15 850 0.25 500 0.05 0.84 0 50 8.4 1700 0.25
TR 2.18 1000 0.40 550 0.15 0.85 0 54 8.6 2 000 0.15
7k 2.20 1200 0.45 750 0.20 0.78 0 56 10.5 2 400 0.45
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Table4 Experimental rheological parameters of CFRD
¢ d n m Ca dy cp dp Ay
EamEihive) 0.2892 0.846 5 0.083 1 0.3899 0.444 5 2.0827 0.436 0 1.638 3 0.067 8
WS LA 1.429 6 0.2852 0.1116 1.038 4 0.380 8 0.6521 0.193 6 1.006 1 0.085 1
£S5 WARRESHRELER 2.49 m, L5 H ARSI e KR LA .
Table 5 Inversion rheological parameters of CFRD
e c n Ca cp Ay
FO4MEA 02886  0.0517 03758 0.6713  0.064 3 ?Z e
WS AIHEA 15482 0.0730  0.7992 0.7340  0.116 5 )
=
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Fig.6 Settlement process of observation point in dam
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Fig.7 Nephogram of vertical settlements in the maximum
section at the end of reservoir filling
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