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Initial Damage Investigation with a Wide-angle Action Camera

OZXoji YAMADA™*! Juri NEMOTO **

Keywords : Disaster Prevention, Damage Investigation, Wide-angle Action Camera,
Panorama Expansion

The transportation devices for initial damage investigations are on foot or by car. The initial damage
investigation needs a fast and whole investigation method. Recently, drones are used to take pictures of
damages. The picture by drone is a bird’s-eye photo, which is not an elevation surface of buildings. The
traditional damage investigation needs elevation surfaces of damaged buildings. A drone is also able to
fly the front of damaged buildings, and take pictures of them. But the flight duration of a drone is 10 — 30
minutes nowadays. It is too short to investigate whole damage area. A car is a good device with a long
utilization if there is no block on roads.

We propose a new initial damage investigation method with a bicycle and a wide-angle action camera
which takes animation of damaged buildings with position information. After a user rides a bicycle in
damaged area and takes animation, he can analyze whole damaged area in his office and identify the
specific buildings to do an in-depth study. Our wide-angle action camera is too wide-angle to get an
elevation surface of damaged building. We make the image transformation program with JavaScript and
HTML5. This program makes a proper elevation surface on a level with 28mm focal distance camera.
Results may be summarized as follows: we make the image processing system on a web browser with
JavaScript and HTML5. We propose the complementarity equation of the image transformation by the
picture of grids. This equation gives a proper elevation surface on a level with 28mm focal distance
camera. We are able to take animation at 0.01 km2 per minute, and investigate 1.5 km? with 1 action
camera. The position information of the movie makes us to do an in-depth study. Test investigations
show that the 70% buildings in the damaged area are able to be investigated. Test investigations also
show that we cannot do an initial investigation with a bicycle because of wide-spread quake-hit area, and
that the investigator must identify oneself at quake-hit area to decrease inhabitants’ alarm.

*1 Professor, Department of Architecture, National Institute of Technology, Toyota College, Dr. Eng.
k2 Taisei Corporation
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