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Abstract

This study aims to build quickly the 3D model of disaster sites such as a facility collapse and visualize
the location of the buried people based on the 3D spatial information. When a collapse occurs, it is very
important for rescuers to identify the situation quickly and to rescue the buried within a golden time period.
However, there is also a potential risk of secondary collapse that could endanger rescuers working on site.
This study suggests the methodology to ensure immediate and safe rescue. First, we developed a module
for image acquisition and transmission using a stereo camera on drone in order to easily acquire the collapse
terrain information. Second, collapse shape information was modeled in 3D to enable spatial information
analysis based on the acquired images. Third, the locations of the buried people were visualized by 3D
modeling. Fourth, we verified the equipment and system developed through field test. The results of this
study could provide rapid and safe information to rescuers when applied to actual disaster sites.
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Figure 1. Manufactured stereo camera module
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Figure 4. 3D modeling results of study area reconstructed by point clouds of the depthmap
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Figure 5. Function of the 3D viewer
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Figure 7. 1/100 point cloud(left), 1/25 point cloud(right)
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Figure 11. Image matching by feature points using epipolar line

Figure 12. Output of three-dimensional values

wg sl W3S o] el 93 i |V, SR HIAE U B Zm)

22 opfe] WE HSo] Fat Aol 9ol xA

2 73 4 ololob theh, % sk HFA wAs] 1. Y HAE B

glolo] ghx] ok AO  AmEoo] 2J3t Epipolar glofg] =3 |9l T2 S AREsl o,
Z}ol HA Hhalo] WQsith = of&o e EXHE AIR Frame, F/C, Motor, Propeller 502 143}

< Zhol U Aol FEA7 = HEH]S Akl T}, Stereo Camera Mol 7H2} 7+ 40cm@|

o] AA| GAtol| HL3sto] dstaTt H < 7id2}, vjE]], PC(Intel Celeron J1900),
AH YL tfA 02 225 Disparity Mapol|4] F& INS(Applanix—APX-15) 9] 1| ejale] =2

Ziets AN A0 sk AA HaE wglst  of AR AR A2 (Table 2)9F .

3AFA #3522 ek olHgt

4 F310] Point CloudE A3/dskict, 2. ¥ HAE #aoH

Al A oz s, 2<Iee
50] AR ohet 2w

A}
o7
of tigt HEE 53] ft 2 sAle ARSI



126 Crisisonomy Vol.13 No.11

Table 2. Detailed specification of stereo camera module

Detailed specification
— Speed(maximum) @ 90m/sec
— Weight @ 2,590g / 6.5lbs
Drone ~ Size : 1,100mm / 43 3inch
— Battery capacity : 16,000mAh x 2
— Seonsor size : 4/3° — Size : 245 X 79 5mm
Lens — Focal length : 16mm — Weight : 250g
— Camera Mount : F2,0~F22 C mount
— Sony ICX834 CCD, 1" 3.1um — 14-bit ADC, C—Mount, Color
— Global shutter, Progressive scan — 128MB Frame buffer, 512KB
Camera interline transfer non—volatile flash memory
— 4240 X 2848 at 7 FPS — 8Pin GPIO, Opto—Isolated I/O,
— USB3.0, 5Gbit/s interface Bi—Directional I/O
— Size : 67(L) x 60(W) x 15(H) mm — Roll & Pitch(deg) : 2.00
(nominal) Weight : — True Heading(deg) : 5.00
GPS/INS — Position(m) : 0.02 — 0.05
— Velocity(m/s) : 0,02

Figure 13. Image acquisition path with 50% overlapping
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Figure 19. 3D visualization of field data
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