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Research on Aesthetic Evaluation Method of Nuclear Power Human-Machine
Interface Based on Deep Learning

Wu Jiang, Pan Guojun, Fu Shengwei, Shen Chao, Wang Yan
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Abstract : This study addresses the lack of quantitative standards for the aesthetic evaluation of human-
machine interfaces (HMI) in nuclear power plant main control rooms by proposing a deep learning—
based multimodal aesthetic evaluation method. Using quantitative methods, it conducts a comparative
analysis of aesthetic metrics—such as whitespace ratio, vertical symmetry, sense of balance, sense
of proportion, sense of unity, and sense of simplicity—between typical old and new versions of nuclear
power plant main control room HMIs. The study thoroughly evaluates the aesthetic effectiveness of
the element layout design in the new HMI and, based on this, combines deep learning techniques to
establish an aesthetic evaluation system tailored for nuclear power HMI design. The research results
provide a data—driven path for aesthetic optimization of nuclear power HMIs, aligning with the cognitive
ergonomic design requirements of third—generation nuclear power systems. The findings offer practical
guidance for research on human-machine interface design in nuclear power plants.
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