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The Measurement and Monitoring at Gunkanjima-Island by Using
Optical Measurement Techniques

—UAV - 3D Laser Scanner = Photogrammetry - Gigapixel Imaging System —
Shozo NISHIMURA, Keisuke KIMOTO, Osamu AJIOKA, Nobuaki YASUI and Hiroshi MATSUDA

We have studied about the monitoring method using optical measurement techniques for one of the industrial
heritages “Gunkanjima-Island” which the collapse is advanced. In this paper, We discussed about the monitoring
method with UAV (Unmanned Aerial Vehicle), 3D laser scanner, and Gigapixel imaging system. We measured about
the shore protection which is difficult for people to measure directly. In this measurement, we solved the problem by
using UAV equipped with a digital camera. It enabled it to measure more safety and more easily to use UAV. On the
other hand, we examined the structure managerial system which enables more high-precision and more efficient
measurement from a remote location, using Gigapixel imaging system and 3D laser scanner. As a result, we were sure
of these methods being sufficiently effective to the monitoring method in “Gunkanjima-Island”.
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Fig. 1 Situation of shore protection of
Gunkanjima-Island
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Fig. 2 The Situation of shore protection of Gunkanjima-Island
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Fig. 5 The picture taken from the sky with a camera
loaded onto UAV
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Fig. 7 Only the laser scanning data
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Table 1 Specification of the body

Body weight 1,260g
Wind velocity 10m/s
Continuation flight time 15min~
Loading weight 1.5kg
Range which can be controlled 1~1,5km
Flight level ~300m
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Fig. 9 The picture taken from the sky with a camera
loaded onto UAV (12MP)
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Only the laser scanning data

@ Laser scanning data and Surface data

Fig. 12 The flow of analysis using photogrammetry
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Fig. 13 Created ortho image and traced break-line
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Fig. 14 Gigapixel imaging system
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Fig. 15 The relationship between magnification
and rotation angle
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Fig. 16 The picture by which the compositing process
was carried out, and the picture by which
geometric compensation was carried out
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Table 2 The setting conditions of photography
Pixel number (HxV) | 3,264x4,912 (16MP)

Imaging device 23.5mmx15.6mm
Object distance 40m~80m
Focal length 750mm

Number of shots W 23xL 19 (437 shots)

Time 40min

Resolution 0.36mm/pix

Total pixel number 3 billions pixel (61,127x4,9436pix)

The result by which geometric compensation
was carried out

Apply a [Cl]) to pictures which took using
Gigapixel imaging system

Fig. 19 Investigation of crack width
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Fig. 20  Sphere Imaging System with Ladybug3
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Fig. 21 Relation between distance and resolution

Fig. 22 The panoramlc radlography system from the sky
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Fig. 23 Example of Image searching system
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