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Based on the increasing global aging population, the demand for age-friendly renovation 

of urban micro-spaces is growing, particularly in the design of seating preferences for the 

elderly in public areas. However, traditional age-friendly renovations often face issues 

such as delayed and vague design evaluations, as well as difficulties in capturing the 

elderly's needs. This study proposes an interactive design framework through the 

collaborative work of generative AI, Grasshopper, and VR, which can dynamically 

generate optimized seating space designs based on elderly users' preferences and spatial 

environments in real-time. VR experiments were conducted using 3D scanned site models, 

with two experimental groups focused on "seating space selection" and "seating view 

preferences" to comprehensively optimize seating comfort. By combining a pairwise 

comparison preference test, the design elements are dynamically adjusted, establishing 

preference ranges for both facility and environmental factors for the elderly, thus 

addressing the time-space delay issues in traditional design evaluations. Additionally, the 

study introduces a lightweight approach that uses Stable Diffusion to generate high-

precision 2D images in real time, which are integrated with pre-scanned 3D models. This 

reduces the rendering burden of VR scenes and improves system responsiveness and 

operational fluency. A comprehensive focus group evaluation shows that the system 

effectively bridges the communication gap between elderly users and designers, 

improving the accuracy and efficiency of design decisions and increasing public 

participation in renovation design. However, some limitations still exist. This approach 

offers an efficient, personalized, and scalable intelligent design framework for future age-

friendly renovation of community micro-spaces. 
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