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Abstract: To solve the problem that particle swarm optimization and most of its improved algorithms are easy to
fall into local convergence, standing on bionics and psychological point of view, a human simulated particle swarm
optimization(HSPSO) algorithm based on deep extended memory is presented. The knowledge of each particle is shared
by introducing the knowledge sharing part, which is accumulated by the deep extended memory, and the human simulated
forgetting function is used to set up the weight of knowledge of different period. The simulation analysis shows that HSPSO
algorithm is highly sensitive to the forgetting function and the forgetting factor, and has a better performance in convergence

precision, success ratio and reducing the cost of algorithm compared to the standard PSO and its improved algorithm when

applied to the optimization of multi-dimensional and multi-extreme value functions.
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Sphere Best 2.45e-06  9.65e-08 7.18e-10  2.54e-11
Sphere Worst 1.00e+04 1.12e-03 1.05e-05  1.02e-05
Sphere Average 3.37e+02 1.54e-04 1.01e-06 2.12e-06
Sphere Std 1.83e+02  2.96e-04 2.03e-06  2.32e-06
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Function  (Dim, Pop.size) PSO PSOEM HSPSO PSO-FSA

Sphere (30,15) (NaN,0%,NaN,NaN) (252.0,85%,364.2,4446.6)  (287.3,100%,287.3,4309.5)  (298.4,100%,298.4,4476.0)
Sphere (50,20) (NaN,0%,NaN,NaN) (244.3,81%,387.9,6033.2)  (232.4,100%,232.4,4648.0)  (245.6,100%,245.6,4912.0)
Sphere (100,30) (NaN,0%,NaN,NaN) (221.7,74%,424.0,8986.3)  (181.5,100%,181.5,5445.0)  (183.4,100%,183.4,5502.0)
Quadric (10,30) (458.4,67%,637.1,20526.2)  (298.9,99%,305.9,9057.6)  (290.2,100%,290.2,8706.0)  (308.4,100%,308.4,9252.0)
Quadric (30,50) (NaN,0%,NaN,NaN) (305.1,70%,513.5,21789.8)  (312.6,99%,319.5,15788.0)  (316.4,100%,316.4,15820.0)
Quadric (50,80) (NaN,0%,NaN,NaN) (309.5,69%,523.5,35881.5)  (298.5,98%,312.5,24367.0)  (325.6,100%,325.6,26048.0)
Griewank (50,20) (NaN,0%,NaN,NaN) (239.0,80%,391.2,5975.9)  (204.1,100%,204.1,4082.0)  (268.8,100%,268.8,5376.0)
Griewank (100,30) (NaN,0%,NaN,NaN) (255.9,77%,427.0,9970.1)  (221.6,100%,221.6,6648.0)  (298.6,100%,298.6,8958.0)
Griewank (200,50) (NaN,0%,NaN,NaN) (245.7,72%,456.9,17062.5)  (215.3,100%,215.3,10765.0)  (268.4,100%,268.4,13420.0)
Rastrigin (10,10) (318.5,2%,986.4,159250) (334.1,83%,447.3,4025.8) (304.6,90%,374.1,3384.4) (212.2,98%,228.0,2165.3)
Rastrigin (30,30) (NaN,0%,NaN,NaN) (355.2,83%,464.8,12838.6)  (348.2,93%,393.8,11232.3) (285.7,96%,314.3,8928.1)
Rastrigin (50,50) (NaN,0%,NaN,NaN) (322.5,83%,437.7,19427.7)  (320.4,91%,381.6,17604.4)  (299.5,94%,341.5,15930.9)
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