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Design of Electric Bicycle for Seniors Based on Perceptual Engineering and AHP
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ABSTRACT: In view of aesthetic missing for electric bicycle styling design and considering the emotional needs of the
users, the paper aims to propose an electric bicycle design based on the combination of perceptual engineering and
analytic hierarchy process. The electric bike sensual vocabulary and the modeling features of electric bicycle was
determined through data collection. The analytic hierarchy process was applied to determine the relevance between
emotional terms and modeling features. The semantic difference method was used to get the styling feature elements that
met the users’ preferences in order to verify the results of professional data analysis and analysis results of user research
are consistent. Data analysis and user research had consistency. Guided by this, the design of electric bicycles was
achieved based on the needs of the elderly population. The perceptual engineering can capture the subjective needs of
users. The analytic hierarchy process quantifies the subjective expression. Combination of the two makes the product
modeling in the scientific and systematic design process maximizes the emotional needs of users.
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Fig.2 Analytic hierarchy chart on design elements of "fashionable - traditional" modeling image
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Tab.4 Weight of "fashionable - traditional" electric bicycle modeling design elements
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Tab.5 Design of questionnaire
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Fig.3 Sensory evaluation score line chart of
"fashionable - traditional" to electric bikes
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Fig.4 Coincidence rate between AHP and user survey results
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