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Aquila Optimizer with Multi-Strategy Integration

LIU Xiangyi, LIANG Hongtao, ZHU Jie

(School of Information Science and Technology, Qingdao University of Science and Techology, Qingdao 266011, China)

Abstract: In order to solve the problems of poor local optimization ability, dependence on the quality of initial population, and
easily falling into local optimum caused by the global search of aquila optimizer (AQ), a multi-strategy integration AQ is proposed.
The algorithm utilizes the improved Hooke-jeeves alogrithm to optimize the initialized population quality of the basic aquila optimizer.
The simulated annealing probability is introduced to improve the local optimal solution, The adaptive weights improve the efficiency of
the global search in the early stage and slow down the local search in the late stage to avoid hovering around the positive solution.
Through selecting 12 benchmark test functions for experiments, and the mixed aquila optimizer (MAQ) is applied to optimize the wind
power prediction model. Experimental results show that for single-peak, multi-peak and fixed-dimension functions, the MAO has fas-
ter convergence speed and higher accuracy than comparative functions such as the AO. Simulation experiments are implemented on
spring, summer, fall and winter datasets, compared with other models, the prediction accuracy in January and October is improved

by 15% , and the prediction curves in april and august are smoother. It is verified that the MAQO improves the feasibility and practica-

bility of wind power prediction accuracy and speed.
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F 3 SN ERECS — fO LR
B : : : WiHD=50) : : :
fi S S S fs S J7 Ss
MAO AVG [3.35X107* | 2.37X10 " | 4.19X107* | 5.15X107° | —3.17X10° | 3.01X107" | 4,91 X107" | 3.27X10
SD 2.82X107" | 2,25X10 " | 5,02X107** | 2,19X10* 2.38X10° | 4.48X107" | 2,27X107" | 2.18X10 "
AO AVG | 3.37X10 % | 3.84X10 »" | 3.25X10 % | 2.81X10° —1.7X10° | 6.93X10° 8.16X10" | 4.91Xx10 "
SD 3.05X10 %7 1 0.93X10 %% | 4.34X10** | 1.08x10* 1.47X10° 3.82X10" 2.74X10° | 2.37X107"
SO AVG | 3.48X10 % | 2,91 X107 | 3,77 X10 * | 5.11X10 * | —0.11X10° | 2.33X 10" 1.03X10 % | 2.66x10 "
SD 3.57X107 | 2.72X107* | 4.35X 107" | 2.46X107* 2.42X10° 5.19X107% | 4.52X1077 | 2.26X10" "
SSA AVG | 3.31X107% | 9.47X 1072 | 7.45X10 7 | 4,95X1077 0.33X10* 4.17X107" | 5.87X107* | 5.84x107"
SD 1.94X10 %7 | 7.66>X10 7 | 6.68X10 ** | 1.51X10 ° 2.93X10° 1.96X10 % | 0.26X10 % | 3.63X107"
SA AVG | 4.39X10 *7 | 6.79X10 *" | 5.13X10 ** | 3.49X10 " 2.26X10° 5.19X10° | 3.01X10 ° | 2.34X10 "
SD 2.86X10 %% | 3.41X10 %% | 2.93X10 ** | 1.19X10° 2.85x10° 2.74X10°% | 5.52X10° | 5.1X10 "
F4 MK RECS — foO RS
S & (D=100)
hi S S S fs S Ji Ss
MAO AVG | 5.81X107™ | 3.16X1072 | 3,94 X107 | 3.86X107* | —2.84X10° | 5.71X107" | 5,18 X107 | 7.36X10""
SD 2.97X107* | 1.02X 1072 | 1,92X107*" | 2,.01X1077 1. 35X 10? 2.45X107" | 2,64X107" | 3.19X10 "
AO AVG [ 5.12X10 %" | 3.25X10 " | 6.31X10 " | 1.79X10° | —0.18X10* | 9.37X10* | 8.18X10 " | 3.37X10°
SD 2.34X107%" | 2,17X107"" | 2,90X 10 *" | 3.24X10* 0.35X10* 9.97X10°% | 4.92X10°" | 4.12X10°°
SO AVG | 7.17X10 "™ | 5.82X10 " | 9.55X10 "™ | 1.02X10 * | —1.84X10* | 8.33X10 * | 1.31X10 * | 5.73X10 "
SD 3.63X107" | 3.39X107 " | 8.37X107 " | 0.39X107* 1.59X 10! 5.79X10°" | 3.44X10°° | 1.55X10°
SSA AVG | 2.83X107 " | 7.84X 107" | 3.91X10 %" | 9.41X107" | —2.13X10° | 1.37X10°" | 7.42X107% | 8.12X10°"
SD 5.91X10 ™ | 3.04X10 " | 2.88X10 * | 6.24X10" 1.33X10! 3.9X10° 3.8X10 ! 6.89X10 °
SA AVG | 4.13X10 ™ | 2.19X10 % | 2.19X10 " | 2,16X10 * | —2.18X10° | 3.17X10 "' | 5.14X10 * | 5.13X10 *®
SD 0.37X10 " | 4.56>X10 % | 1.94X10 " | 1.53X10 * 2.51X10' 1.2X10° 7.38X10°% | 1.97X107
# 5 LMK RECSo— fr2) M LSS
- LRSI
ERiE k) 7 " 3 -
MAO AVG —3.23X10° —10.17X10° —10.26 10’ —10.24X10°
SD 1.67X107" 2.23X107" 3.14X107" 2.91X107"
AO AVG —2.34X10° —1.59X10° —4.94X10° —4.96X10°
SD 3.27 X107 1.73X10°! 1.17 X107 2.8X10""
SO AVG —3.16X10° —10.01X10° —10.09X10° —2.24X10°
SD 3.21X10! 2.13X10° 3. 46X 10" 2.22X10°
SSA AVG —3.2X10° —10.0X10° —10.02Xx10° —3.59X10°
SD 2.01X10"! 1.25X10° 0.24X10° 3.24X10°
A AVG —2.12X10° —4.79X%10° —5.24X10° —2.39X10°
SD 2.36X10 " 0.26X10" —2.29X10"! 1.01x10"!
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