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ABSTRACT

Cloase—range image information from drones and ground—based camera has been
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frequently used in the field of disaster mitigation with 3D modeling and mapping. In
addition, the utilization of virtual reality (VR) is being increased by implementing realistic
3D models with the VR technology simulating disaster circumstances in large scale. In
this paper, we created a VR training program by extracting realistic 3D models from
close—range images from unmanned aircraft and digital camera on hand and observed
several issues occurring during the implementation and the effectiveness in the case of
a VR application in training for disaster mitigation. First of all, we built up a scenario of
disaster and created 3D models after image processing with the close—range imagery.
The 3D models were imported into Unity, a software for creation of augmented/virtual
reality, as a background for android—based mobile phones and VR environment was
created with C#—based script language. The generated virtual reality includes a scenario
in which the trainer moves to a safe place along the evacuation route in the event of a
disaster, and it was considered that the successful training can be obtained with virtual
reality. In addition, the training through the virtual reality has advantages relative to
actual evacuation training in terms of cost, space and time efficiencies.
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TABLE 1. Number of photos from hand—
held camera
Section Number of images
Surveying Lab. %
Aisle on the 2" floor 155
Aisle on the 1% floor 49
Stairs b/w 1st and 2" floor 44
Tunnel on the 1% floor 9%
Total 439
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FIGURE 2. Method of image capture according to the shape of aisles
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(a) Deployment of WayPoint and Point
FIGURE 4. Creation of WayPoint and Point
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FIGURE 7. 3D models from photos with sparse keypoints
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(a) Before editing with Zbrush (b) After editing with Zbrush

FIGURE 9. Before and after modification of the 3D model for the lab. room

(a) Before editing with Zbrush (b) After editing with Zbrush
FIGURE 10. Before and after of 3D models for 2" floor aisle
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TABLE 3. Section, tile, and number of photos

Section Number of tiles Number of photos
Surveying Lab. 21 96
Aisle on the 2" F. 13 155
Stairs and aisle on the 1 F. 11 49
Tunnel 13 44
from Global Bldg. to dormitory 8 95
from dormitory to football field 19 439

FIGURE 11. Division of sections into tiles

Surveing Lab. 2nd F. Aisle Stairs and 1st F. aisle

FIGURE 12. 3D models for each section
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TABLE 4. Creation of Scenes

Section Scene Name
Surveying Lab. Scene 01
Aisle on the 2" F. Scene 02
Stairs, aisle on the 1% F., and tunnel Scene 03
from Global Bldg. to dormitory Scene 04
from dormitory to football field Scene 05
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(d) Scene 04 (e) Scene 05

FIGURE 13. Screen captures of 3D scenes by smartphone application
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