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Proposal for a design process that utilizes 3D scanning and
generative Al in the renovation of vacant houses in rural
areas

Kazuya SOEDA!, Kazuhiro ROKUTA?
! Department of Architecture Design, Daiichi Institute of Technology
(1-10-2 Kokubuchuou, Kirishima City, Kagoshima, T 899-4332)
2Department of Construction Engineering, Graduate School of Engineering, Fukuoka University

(8-19-1 Nanakuma, Jonan-ku, Fukuoka City, Fukuoka, T 814-0180)

Abstract: This research proposes and verifies a novel design process model utilizing 3D scanning technology and
generative Al to improve the efficiency and qualitative aspects of renovation designs for vacant houses in rural areas
in Japan. Specifically, the proposed approach integrates high-precision existing-condition surveys conducted via VR
cameras and laser scanners, spatial simulations using 3D models derived from acquired point-cloud data, and the
creation of photorealistic architectural renderings employing generative Al. This integrated methodology significantly
streamlines the initial stage of the design process, facilitates detailed examination of complex spaces, and enhances
the visual appeal of renovation proposals, effectively supporting the renovation of small-scale, culturally valuable
vacant houses. Additionally, two specific model studies—“BOX plan” and “WALL plan”—are presented,
demonstrating design strategies that intentionally combine historical and contemporary elements to create spaces
where existing structural features are actively preserved. Ultimately, the outcomes of this research contribute to
preserving and activating regional cultural assets and hold the potential for promoting sustainable community
development.
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