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Interface layout optimization method based on intelligent
optimization algorithm and MCDM
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Abstract; In this study, from the perspective of improving the usability of human-computer interface and optimising the interface
layout, an interface layout optimisation method integrating intelligent optimisation algorithm, entropy weight method — hierarchical
analysis method ( AHP) - approximation of ideal solution sorting method ( TOPSIS) is proposed. Firstly, a high—fidelity prototype
of the interface of the computed tomography scanner is used as an experimental carrier for eye—tracking experiments to obtain the
correlation degree between the interface elements; the objective function and multiple constraints of the interface layout optimization
are established, and the Ant Colony Algorithm ( ACO) is used to solve the objective function and obtain the alternative interface
layout scheme; from the three aspects of the interface, namely, the number of mouse clicks, the length of mouse track length,
number of errors, task duration and SUS questionnaire score as evaluation indexes from three aspects of interface efficiency,
effectiveness and satisfaction. The optimal interface layout was evaluated and selected by using the multi—criteria decision making
(MCDM) model formed by entropy weight method, AHP and TOPSIS. The experimental results show that the optimal interface
layout scheme has a TOPSIS composite score of 4. 948 037, which reduces the number of mouse clicks required to complete the task
by 11.90%, reduces the length of the mouse track by 35. 60% , reduces the number of errors by 30. 43%, reduces the duration of
the task by 26. 89%, and increases the SUS scores by 2. 75% compared to the original interface. The optimal interface layout
solution obtained from the methodology used in this study effectively improved the usability of the human—computer interface.
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Fig. 1 Research steps of interface layout
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Fig. 2 ROI region of the interface to be optimized is sketched and simplified
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Fig. 3 Description of interface layout evaluation index system
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Fig. 4 Eye movement experiment diagram and experimental prototype diagram
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Table 2 ROI correlation degree matrix
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Fig. 8 Layout scheme of the selected interface
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Table 5 Comparison of the original layout scheme and the optimal layout scheme
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