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Adaptive improvement of gravitational search algorithm based on elite thought
LIU Shigi, PAN Dazhi

( School of Mathematics & Information, China West Normal University, Nanchong Sichuan 637009, China)

Abstract:; In order to solve the problem that the gravitational search algorithm is prone to local optimization, a new improved
gravitational search algorithm is proposed. The algorithm introduces a random factor in the calculation of mass; combines the idea of
elite,, selectively synthesizes the force based on the value of fitness, assigns a larger random number to the force corresponding to the
better particles; and introduces a control parameter to adaptively update the position of the particles to reduce the impact of the overly
random changes of some particles. Through these operations, the randomness of the algorithm is enhanced and the convergence of
the algorithm is guaranteed. After simulation experiments on 10 benchmark functions, the results show that the new algorithm has
better convergence speed and optimization accuracy, and the global and local optimization ability is enhanced.
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Fig. 1 Variation curve of contractile factor
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Table 2 Test results of four algorithms on F1~ F10

o E 2 R fRIER GSA PSO IPSOGSA IGSA
Fl RIRE 0.021 8 0.050 3 6.999 4e-16 2.888 7e-31
HE 0.044 2 0.627 4 1.226 2e-15 8.174 5¢-28
F2 kR 0.481 8 1.642 8 1.068 2e-07 2.185 9e-15
] 0.563 2 4.060 6 1.209 1e-07 3.566 le—14
F3 =L 1.098 6e+03 0.165 3 2.756 Oe—12 1.838 7e-27
HE 2.154 2e+03 2.826 6e+03 7.098 9e-12 3.991 6e-24
F4 =dvm:d 0.101 7 0.070 9 9.665 6¢—09 1.761 4e-16
HE 0.513 7 0.087 5 1.389 7e-08 7.527 Oe—15
F5 RIRE 0.038 4 0.141 9 9.971 7e-09 1.163 3e-16
HE 0.046 8 2.276 0 1.393 9¢-08 3.488 2e-15
F6 =L 14.623 7 131.457 3 1.296 7e-13 0
HE 20.584 9 203.339 0 2.377 4e-13 0
F7 =R 0.094 2 2.948 3 5.543 2e-08 8.881 8e-16
HE 0.132 2 4.107 6 1.066 2e-07 2.066 5e-14
F8 =L 0.004 0 0.3532 0 0
HE 0.011 3 0.659 5 0 0
F9 RiRE 7.833 5 57.588 9 8.966 8e—15 4.495 3e-30
HE 17.406 2 214.813 2 4.453 4e-14 1.941 8e-26
F10 RIRE 1.105 1e-05 7.023 7e-06 3.981 le-16 1.382 3e-29
HE 4.285 Se-04 1.792 4e-04 4.115 2e-14 1.531 0e—26
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