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ABSTRACT

Purpose: Safety inspections by existing personnel have been limited in evaluation and data securing due
to concerns about the safety of technicians or difficulty in accessing them, and are becoming a bigger
problem as the number of maintenance targets increases due to the aging of facilities. As drone tech-
nology develops, it is possible to ensure the safety of personnel, secure visual data, and diagnose quickly,
and use it is increasing as safety inspection of facilities by drones was introduced recently. In order to
further enhance utilization, it is considered necessary to base a consideration standard for facility appear-
ance investigation by drones, and in this paper, research was conducted on dams. Method: To calculate
the quality, existing domestic safety inspection and drone-related consideration standards were investigated,
and procedures related to safety inspection using drones were compared and analyzed to review work
procedures and construction types. In addition, empirical data were collected through drone photography
and elevation image production for the actual dam. Result: Work types for safety inspection of facilities
using drones were derived, and empirical survey results were collected for two dams according to work
types. The existing guidelines were applied for the adjustment ratios for each structural type and standard
of the facility, and if a meteorological reference point survey was necessary, the unmanned aerial vehicle
survey of the construction work standard was applied. Conclusion: The finer the GSD in appearance
investigation using drones, the greater the number of photographs taken, and the concept of adjustment
cost was applied as a correction to calculate the consideration standard. In addition, it was found that the
problem of maximum GSD indicating limitations should be considered in order to maintain the safe distance.
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Fig. 1. Work flow on safety inspection of facilities using drones
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Table 1. Results of on-site inspection of dam facilities: personnel input, time required, input equipment
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Fig. 2. Part of the image processing results

Number of images: 558 Camera stations: 557

Flying altitude: 8.32 m Tie points: 986,990

Ground resolution: 0.976 mm/pix Projections: 4,146,870

Coverage area: 402 m? Reprojection error: 0.832 pix
Camera Model | Resolution | Focal Length | Pixel Size Precalibrated
ZH20 (10.14mm) | 5184 x 3888 | 10.14 mm 1.44 x 1.44 ym | No

Fig. 3. Left : Camera locations and image overlap, Table : camera specifications
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(a) The spatial area of the actual picture (b) Enlargement of crack area

Fig. 4. Crack parts and enlarged images of concrete
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Table 2. Adjustment ratio according to GSD
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AR

Table 3. Presentation of quality for safety inspection of dam facilities using drone
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