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Metaheuristic algorithm selection system for continuous black-box
optimization problems based on collaborative filtering

ZHANG Yong-wei'!, WANG Lei?

(1. College of Electronics and Information, Jiangsu University of Science and Technology, Zhenjiang 212003, China;
2. College of Electronics and Information Engineering, Tongji University, Shanghai 200092, China)

Abstract: Selecting the best algorithm out of an algorithm set for a given problem is referred to as the algorithm
selection (AS) problems. The importance of AS problems increases with the emerge of many optimization algorithms.
Therefore, a five-star ranking system based on clustering is proposed, which maps the algorithm performance criteria to
integers and reduces the ranking space. An algorithm set is prepared, including 24 commonly used optimization
algorithms and four algorithms that win the CEC competition in 2016 and 2017. By testing the performance of the
selected algorithms on 219 benchmark problems, a ranking matrix is obtained. The ranking matrix is used as the data
source of the collaborative filtering (CF) algorithm to obtain a prediction model of algorithm ranking. For a new
problem instance, the model predicts the ranking of all the algorithms in the algorithm set. The results show that the
prediction accuracy is high, and over 90% of predicted best algorithms are capable of solving the problem instance.
Sensitivity analysis shows that the proposed method can still maintain high prediction accuracy with limited prior
information.
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