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Abstract: In order to expand the application capabilities of the vortex search algorithm and improve its performance
in solving complex optimization problems, especially large-scale complex optimization problems, a vortex search algorithm
is proposed based on attractive flow field operation, dimension-by-dimension dynamic radius, and leadership decision-mak-
ing mechanism. Firstly, this paper introduces the concept of pressure difference in the algorithm. Candidate solutions fur-
ther move towards the optimal solution according to pressure difference, which improves the overall search quality of the al-
gorithm. Then, a dimension-by-dimension radius updating strategy is used to avoid trapping into the local minima in a cer-
tain dimension. Finally, the leadership decision-making mechanism is introduced into updating the circle center, which im-
proves the algorithm’ s ability and quickly determines the optimal region. In the simulation section, the improved algorithm
and multiple sets of representative comparison algorithms are analyzed for extreme value optimization on the 100 dimen-
sions of the CEC2017 suite and 1 000 dimensions of the CEC2010 suite, respectively. The results show that the improved
algorithm can outperform other representative algorithms by multiple orders of magnitude in both high-dimensional and
large-scale complex problems, and has good convergence performance.
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