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Utilization of Aerial Photos Taken by Drone
for Capturing Roof Damage and Survivors Support
- A Case Study of Response in Murakami City at 2019 Yamagata-oki Earthquake -

Munenari INOGUCHI, Keiko TAMURA, Ryota HAMAMOTO and Kei HORIE

Recently, drone as UAV (Unmanned Aerial Vehicle) has become common, and it is utilized to grab the
whole picture of damge situation after disaster occurrence by creating orthophoto mosaic from images
taken by it. However, we cannot utilize those orthophoto mosaic to inspect the damage degree of each
building. Against this issue, we tried to utilize drones for detecting roof damage of each building in the
case study of Murakami city which was affected by 2019 Yamagata-oki earthquake.

At this disaster, 4 areas, which are Fuya, lwasaki, Nakahama and Igureno, were mainly affected. Then,
we design the flight plan of drones to take images of each building. We utilize MAVIC 2 Pro, which is
one of drones sold by DJI and can take 4K picture. We operated it from June 21%, 2019, took images, and
create orthophoto mosaic over the 4 affected areas. Then, we shared the orthophoto mosaic in cloud-based

GIS platform with city officers in Murakami city.

By utilizing this platform, they check the roof damage of each building, which they couldnot judge the
degree of roof damage from ground. Survivors watched this orthophoto mosaic in order to judge whether
they should ask building contructors to repair their roofs or not. Furthermore, Murakami city undertood
the situation that roof damage were spread over the affected area, and they decided to establish new sup-

port program for repairing damged roofs.

Now, we struggle with 2 new challenges. One is to detect bluesheet volume utilizing deep-learning, the
other is to monitor the progress of life reconstruction by tracking transition of bluesheet volume. We are
promising to get good result of these challenges for realization of prompt life reconstruction in the near

future.



