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Abstract

Aiming at the problems of poor dynamic adaptability and rigid transition of search strategies existing
in the social emotional optimization algorithm (SEOA), which only relies on the social evaluation value
for optimization, an emotional cognition-driven social emotional optimization algorithm (EC-SEOA)
is proposed. The algorithm introduces a seven-level brain-like continuous emotional mechanism,
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including satisfaction, joy, delight, calmness, anxiety, irritated, and fatigue. It realizes the adaptive
judgment of emotional states through emotional incentive values, and provides standardized thresh-
olds and recommended parameter values. A collaborative interaction model of emotional attrac-
tion-repulsion is constructed to enhance population diversity. An advanced cognitive decision-mak-
ing module including working memory, trend prediction, and dimensional attention is designed to
form a closed-loop regulation mechanism of emotion-cognition. Comparative experiments with var-
ious intelligent algorithms are carried out on the Sphere, Rosenbrock, Rastrigin, and Griewank
standard test functions. The results show that the proposed EC-SEOA has faster convergence speed,
higher optimization accuracy, and stronger stability, and exhibits significant advantages in multi-
modal and high-dimensional complex optimization problems. This study provides a new type of
brain-like intelligent optimization method for complex engineering optimization.
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Table 1. The gradual change relationship between seven-level emotions and incentive values, and the corresponding search
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Table 2. Comparison of optimization results of various algorithms
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Figure 1. Comparison of convergence curves for static Rastrigin function
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Figure 2. Comparison of accuracy loss in EC-SEOA ablation experiments
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Figure 3. Statistical comparison of algorithm optimization accuracy
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