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Modeling of Building Demolition from Existing Stock Using 4d-GIS and Machine
Learning — the Case Study of Kikakyusyu, Japan-

Masato MORITA, Hidetoshi HUKAHORI, Guo JING, Hiroaki SHIRAKAWA and Hiroki TANIKAWA

It is desirable to shift to a stock-based society in which existing accumulated material resources are used
efficiently for a long period of time. By modeling the demolition phenomenon for the building stock, it is
possible to estimate high-resolution building lifespan considering geographical and social factors, which is
useful for studying the long-term use of the stock. In this study, we developed a building demolition prob-
ability model considering geographic and social factors by using 4d-GIS and supervised machine learning
method — CART(classification and regression trees). For untrained data, the AUC(area under the curve) of
the CART method was 0.956, and the AUC of logistic regression was 0.896, indicating that the model
based on the CART method had higher prediction accuracy for unknown data. In addition, the probability
of demolition increased as the building age increased, and it tended to be lower in areas where many elderly

people lived.
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