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Evolutionary multitasking algorithm based on dynamic cross-domain
knowledge screening and non-negative subspace alignment
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(College of Physics and Electronic Engineering, Chongqing Normal University, Chongqing 401331, China)

Abstract: Evolutionary multitasking (EMT) utilizes positive cross-domain knowledge transfer to achieve better
convergence performance compared to traditional evolutionary algorithms. However, identifying beneficial knowledge
and designing efficient transfer mechanisms remain key challenges. Therefore, this paper proposes an evolutionary
multitasking algorithm that integrates dynamic cross-domain knowledge screening and non-negative subspace
alignment (EMT-DNSA). First, a dynamic cross-domain knowledge selection mechanism is designed, where the
Mahalanobis distance between the source and target task distributions is used to calculate the threshold for direct
migration of beneficial solutions. Second, for untransferred solutions with large cross-domain knowledge differences, a
non-negative subspace alignment strategy is proposed, using non-negative matrix factorization to extract low-
dimensional representations of high-dimensional features and minimize subspace differences to reduce negative
transfer. Third, the complete framework of the proposed multi-task optimization algorithm is presented, based on the
complementary mechanisms of knowledge selection and subspace alignment. Finally, ablation, comparison, and
verification experiments on a multi-task benchmark suite and a real-world aluminium electrolytic energy consumption
problem validate the algorithm’s effectiveness. The results demonstrate significant competitive advantages over five
other advanced algorithms.
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E4 SEEERELSN
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H A & 0, %" A
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R UK (cm), TNAEIE (°C), Q NEBr & (kg),
FoNEAE R (k).

ARSI R AR R AR ) U AR () A 7 H AR,
Il P KA 02 P 4% (LSTM) K 2 40 Fi gt = # ik
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A A UL 3 I/kA V/mV N/kg R Afem Eg/cm T/°C Q/kg F,/kg
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T 302 3910 3421 2.20 24 14 936 1880 17
AEP, st 310 4023 5100 2.70 29 20 955 2480 56
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N 305 3851 3372 2.37 24 10 931 1553 0
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