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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

Ch. SOEDA Kazuya (Assoc. Prof., Daiichi Institute of Technology., Dr.Eng.)

[SYNOPSIS]

This research introduces 3D scanning technology into the renovation design process for
the many vacant houses in rural areas. It aims to construct and verify a practical model
that enables the rapid and accurate understanding of existing conditions and efficiently
examines multiple plans. In the past, it has been difficult to accurately grasp the complex
shapes of old private houses that have undergone repeated additions and renovations
using only manual measurements and two-dimensional drawings, and even for small-scale
renovations, the costs and risks are difficult to predict, which has been one of the reasons
why valuable vacant houses have been neglected.

In response to these issues, this research presents a process involving high-precision

3D scanning using VR cameras, laser scanners, etc., and linking the acquired point cloud
data with digital technologies such as 3D modeling and generative Al. This will (1) greatly
improve the efficiency of “current status understanding” in the initial design stage and (2)
enhance the design process by comparing and examining multiple renovation scenarios

in three dimensions. Furthermore, by utilizing the photorealistic perspectives generated by
the generative Al, the aim is to visualize the appeal of the historical elements and the new
design and speed up the decision-making process for stakeholders such as the client and
investors.

This research attempts to construct an effective and sustainable renovation design model
for the social issue of vacant houses in rural mountain villages by actively introducing ICT,
including generative Al, based on 3D scanning technology. By digitizing existing buildings
with high precision and achieving a balance between high design quality and concreteness
through photorealistic presentations, we aim to contribute to the region’s long-term

development and the inheritance of cultural values.
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