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Improved Subtraction-Average-Based Optimization based on hybrid strategy
LIU Songlin, GAO Ying, LIN Ruican, TAN Weijun

(School of Computer Science and Cyber Engineering, Guangzhou University, Guangzhou 510006, China)

Abstract; Subtraction—Average-Based Optimizer (SABO) a new meta-heuristic algorithm, has the advantages of few parameters,
easy to implement, simple structure, etc. In order to further improve the performance of the SABO algorithm, a mixed-strategy
improved Subtraction — Average — Based Optimizer ( HSABO) is proposed. Firstly, in the initialisation of the population, the
initialised population members can be evenly distributed by introducing the Tent chaotic mapping; secondly, in the calculation of the
new individual positions of the population, adaptive inertia weights are added to improve the algorithm’s local search ability; lastly,
the lens imaging reverse learning strategy is introduced to perturb the mutation of the new individual positions with a certain
probability, avoiding falling into the local optimum and enhancing the algorithm’s global exploration ability of the algorithm. The
improved algorithm is tested and compared with other optimisation algorithms through 14 standard test functions. The simulation
results show that the HSABO algorithm is feasible and effective, and compared with other basic algorithms, its optimisation accuracy
and convergence speed are greatly improved.
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Fig. 1 Lens imaging process diagram
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Fig. 2 HSABO algorithm flowchart
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Table 3 Experimental results of seven algorithms

HSABO SABO PSO WOA GJO SCA AVOA

i Mean 0 2.48e—-113 1.53e-05 1.51e-75 5.60e—54 3.02e+01 6.29e-281
Best 0 1.02e-113 1.38e-06 9.70e-81 8.45e-57 1.97e+00 0
Std 0 1.04e-113 1.02e-05 2.22e-175 1.22e-53 43.937 6 0

S Mean 0 7.63e—59 1.10e-03 1.08e-50 1.33e-32 3.06e—-02 2.83e-147
Best 0 4.22e-59 4.30e-05 5.22e-55 5.81e-34 4.49e-04 4.80e—171
Std 0 2.52e-59 1.37e-03 2.17e-50 1.73e-32 6.25e-02 6.32e-147

f Mean 0 6.43e-53 2.20e+03 4.68e+04 1.43e-18 1.03e+04 3.96e-220
Best 0 4.94e-62 9.35e+02 4.19e+04 1.20e-22 4.82e+03 4.11e-266
Std 0 1.42e-52 9.90e+02 5.81e+03 2.02e-18 4.04e+03 0

Ja Mean 0 3.08e-37 1.68e+00 3.16e+00 3.52e-17 3.44e+00 9.65e-159
Best 0 3.68e-37 1.21e+00 9.42¢-01 7.93e-18 2.03e+00 5.99e-141
Std 0 1.83e—-37 4.23e-01 2.27e+00 5.0le-17 1.90e-01 1.34e-140

s Mean 0 3.89e-146 1.51e-19 4.12e-109  3.44e-191 1.77e-05 0
Best 0 1.97e-153 3.71e-22 1.72e-122  5.12e-203 6.31e-08 0
Std 0 8.59¢-146 1.47e-19 7.45¢-109 0 2.84e-05 0

Je Mean 0 3.52e-114 1.36e-06 1.99e-76 3.27e-56 4.61e-01 1.04e-310
Best 0 6.45e-115 2.65e-07 1.22e-80 3.17e-57 7.89e-02 0
Std 0 3.63e—114 1.38e—-06 4.15e-76 4.24e-56 4.55e-01 0

S Mean 0 3.04e-233 1.23e-111 0 0 1.83e-99 0
Best 0 7.90e-237  5.24e—124 0 0 2.30e-110 0
Std 0 0 2.75e-111 0 0 4.09e-99 0

fs Mean 0 4.19e-123 1.81e-87 8.75e—111 0 6.11e-67 0
Best 0 3.22e-127 9.10e-92 6.61e—126 0 7.12e=77 0
Std 0 4.73e—123 2.57e-87 1.95e-110 0 5.77e-67 0

o Mean 0 2.27e-14 5.13e+01 0 0 2.81e+01 0
Best 0 0 2.29e+01 0 0 4.02e-01 0
Std 0 3.11e-14 1.85e+01 0 0 2.62e+01 0

Jio Mean 0 0 5.10e+01 0 0 6.02e+01 0
Best 0 0 4.40e+01 0 0 3.06e+01 0
Std 0 0 1.25e+01 0 0 2.93e+01 0

Ji Mean 4.23e-16 1.11e-14 7.04e-01 3.29e-15 6.13e—15 2.03e+01 4.44e-16
Best 4.21e-16 7.55e-15 6.90e-04 4.44e-16 4.00e-15 2.02e+01 4.44e-16
Std 0 2.51e-15 1.12e+00 1.59e-15 1.95e-15 4.73e-02 0

Ji Mean 0 4.08e—02 8.52¢-03 0 0 1.09e+00 0
Best 0 9.13e-02 3.22e-06 0 0 8.09e-01 0
Std 0 0 8.50e-03 0 0 2.13e-01 0

fis Mean 0 1.64e-59 9.37e-04 2.15e-50 2.63e-32 4.42e+00 1.03e-163
Best 0 1.06e—59 1.43e-04 4.35e-57 1.29e-33 2.59¢-01 9.27e-168
Std 0 4.83e-60 1.79e-03 4.81e-50 4.13e-32 4.63e+00 2.30e-153

Sfia Mean 2.53e-10 5.30e-03 8.16e-03 1.33e-05 8.13e-03 2.45e-02 4.18e-12
Best 1.91e-14 2.47e-04 4.13e-07 1.39¢-06 1.89¢-03 1.82e-03 2.02e-13
Std 4.08e—10 4.62e—03 1.07e-02 1.06e-05 6.94e-03 2.42¢-02 8.14e—12
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