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ABSTRACT

This study aims to verify the effectiveness of a garden design Living Lab utilizing Generative Al and Digital Twin
VR technologies to overcome the limitations of formal procedures and information asymmetry inherent in existing resident
participatory design methods. Two sites planned for garden construction in Haenggung-dong, Suwon, were selected
for this study. The Living Lab was conducted by applying Generative Al to the site requiring initial idea generation
and Digital Twin VR to the site requiring design verification. The results indicated that Generative Al contributed to
bridging the semantic gap in communication and transforming residents into active creators by instantly converting
their abstract language into visual images. Digital Twin VR functioned as an effective design diagnostic tool by allowing

residents to intuitively identify spatial qualities and design errors within an immersive virtual environment that are difficult
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to perceive in 2D drawings. However, limitations in technology utilization, such as the fragmentation of social interaction
and the loss of multi-sensory presence, were also observed. Consequently, this study proposes a digital-analog hybrid
Living Lab model and the development of real-time interactive technologies to overcome these limitations, suggesting

that smart technologies can serve as practical tools for realizing citizen-led garden design governance.
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