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Abstract

Objective: Addressing the pain points of traditional beach waste collection vehicles, this study aims
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to resolve beach litter accumulation issues, enhance cleaning efficiency, reduce operational costs, and
provide product improvement solutions for coastal ecological conservation and urban waste manage-
ment. Method: Employing the KANO model as the core tool, requirements were gathered through ques-
tionnaires, field surveys, and interviews. A “forward-reverse” KANO questionnaire categorized qual-
ity demands into three tiers: must-have, desirable, and delight. Leveraging AIGC technology optimized
the exterior design, establishing an integrated “scoop-convey-separate-sort-level” structure. This in-
corporates modules like intelligent waste recognition and autonomous driving, with interview-based
validation confirming demand priorities and design feasibility. Conclusion: The beach waste collection
vehicle was redesigned with dual enhancements: “integrated intelligent sorting and collection” and
“autonomous operation with simplified maintenance”. This innovation fills the gap in compact intel-
ligent beach cleaning equipment, fulfills core user needs, supports multi-scenario beach management,
and advances environmental sustainability.
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Figure 1. KANO model
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Table 1. KANO questionnaire
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Figure 2. Better-Worse coefficient matrix diagram
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Table 3. Data collation of existing beach waste cleaning vehicles in the market
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Figure 3. Analysis of KANO user demand types for the intelligent beach waste cleaning vehicle
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Figure 4. Partially refined image after generation
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Figure 6. Schematic diagram of the structure of the intelligent beach waste cleaning vehicle
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Figure 8. Simplified flowchart of autonomous navigation algorithm
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