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Evaluation of Usability Design in Smart Wheelchairs for Elderly:
An Empirical Analysis Based on Combined Weighting

CHEN Ai, WANG Qiuhui

(School of Mechanical Engineering, Tiangong University, Tianjin 300387, China)

Abstract: Usability studies play an important role in product optimization, iteration, and improving the user experience. Perceived needs were
identified through text mining and literature analysis, and evaluation indicators were derived using the Pareto method. The fuzzy analytic
hierarchy process, an improved structural entropy weighting approach, and game theory were applied to determine subjective, objective, and
integrated indicator weights. A comprehensive evaluation of the wheelchair samples was then conducted for product improvement and
validation. The factors influencing the usability design of smart wheelchairs for the elderly and their priority ranking was determined. The
effectiveness, applicability, and robustness of the proposed model are verified, and strategies for improving usability are outlined. These
findings provide both theoretical insights and practical guidance for the innovative design and industrial application of smart wheelchairs for the
elderly.

Keywords: smart wheelchair; usability evaluation; fuzzy analytic hierarchy process; structural entropy weight method; fuzzy comprehensive

evaluation
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