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Whale optimization algorithm based on adaptive decision operator
XU Hang, ZHANG Damin, WANG Yirou, SONG Tingting, FAN Ying
(College of Big Data and Information Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] Aiming at the shortcomings of premature whale optimization algorithm and slow convergence speed, a whale
optimization algorithm based on adaptive decision operator is proposed. Considering that the initial population of the algorithm is also
a key factor affecting the performance of the algorithm, the chaotic Singer map is used to optimize the initial algorithm, which
makes the distribution of the population more even. And a decision operator that is affected by the individual fitness value is
proposed. The decision operator determines the search direction of the entire population, which reduces the optimal area to the leader
to a certain extent. At the same time, a segmented adaptive weight is added to effectively adjust the algorithm’s ability to explore the
optimal solution. Through simulation experiments on 8 benchmark functions, CEC2014 test function is used to evaluate the
performance of the improved whale optimization algorithm. The experimental results show that the improved whale optimization
algorithm has certain effectiveness in solving low—dimensional functions and high—dimensional functions.
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RAERARAL 4 20 R R 5, TWOA 90 BL 4 CECOT 30 HE[-100.100 1700
HISRARBE ST, IE B TWOA HA — 5 Bk R et IX CEC19 30 HF  [-100,100] 1900
SREIRE S, MR TR — A Tk, A R TR CEC23 30 CF [-100,100] 2300
Singer I S 1Y) BSOS 0k R BB P (HAR [ T CEC24 30 CF_ [-100,100] 2400

&5 CEC2014 {RULEERXL
Tab. 5 Comparison of optimization results of CEC 2014

PR %K SR IWOA CWOA DWOA WWOA WOA GWO
CECO03 Mean 4.4667E+02 3.2374E+03 9.2374E+02 6.4667E+02 3.2374E+04 2.5277E+04

Std 1.8230E+02 2.2657E+03 1.4657E+03 4.8230E+02 2.2657E+04 7.5968E+03
CECO06 Mean 6. 5165E+02 4.2265E+02 8.4138E+02 5.1396E+02 9.6279E+02 5.8644E+02

Std 3. 4596E+02 8. 3561E+01 7.5598E+02 2.2570E+02 3.3681E+01 3.5843E+00
CEC17 Mean 1.9690E+03 1.0928E+03 2.6751E+03 1.3549E+03 4.6843E+06 1.7059E+06

Std 2.3014E+03 8.2867E+02 3.5456E+03 9.2609E+02 3.3583E+06 1.5545E+06
CEC19 Mean 2.3551E+03 3.5377E+03 3.1226E+03 2.9287E+03 2.3729E+03 2.3776E+03

Std 3.5945E+03 2.8443E+02 4.6983E+03 4.9302E+03 3.6296E+01 1.3304E+01
CEC23 Mean 3.1217E+03 3.5510E+03 4.0737E+03 3.5803E+03 4.4286E+03 3.1436E+03

Std 2.8596E+03 3.7682E+03 1.4184E+03 4.1102E+03 6.4227E+01 3. 3561E+01
CEC24 Mean 3.3824E+03 4.3168E+03 5.1307E+03 3.9464E+03 3.1949E+03 3.1949E+03

Std 3.6528E+03 6.8959E+02 9.9672E+02 3.4701E+03 4.4479E+00 9.8764E-01

4 éﬁ EE'EE resonant converter using whale optimization algorithm [ J ].
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