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Damaged Building Recognition of the 2016 Kumamoto Earthquakes
Using Deep Learning with Aerial Photographs

Yuma Kamagatani, Masashi Matsuoka
School of Environment and Society, Tokyo Institute of Technology

Abstract

In wide-area disasters such as earthquakes, quick grasp of building damage situation is important in
order to become a decision-making material for recovery and reconstruction planning. Although there
is a visual interpretation using aerial photographs as a method of grasping building damage after a
disaster, it takes a great deal of time and labor and there is a limit to the damage that can be readable
from the building appearance. Also, for the purpose of quickly grasping building damage, estimation
of damage is attempted by image processing by machine learning, but it is limited to extraction of
severely damaged buildings. In this research, we conducted Convolutional Neural Network (CNN)
for the 2016 Kumamoto Earthquakes to learn images of damaged buildings in the aerial photograph,
generated classifiers for building damage, and estimated the building damage level based on the field
survey etc. Also, for the purpose of supplementing the point that not all damage parts can be judged
from aerial photographs, estimated seismic intensity at the location of the building was added to the
input of learning of CNN. As a result, it was shown that there is a possibility of detailed estimation
of building damage degree based on the severely damage probability output from CNN.
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