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Abstract Unmanned aerial vehicles (UAVs) are increasingly used because they are suitable for small-scale
fieldwork, such as urban landscape analysis and old downtown documenting projects. Along these lines,
this study proposed a UAV imaging method for more effective use of UAV in 3D data generation for
small-scale sites. The study area was Singhil-dong, Ansan-si, South Korea, which was photographed
using the DJI Mavic 2 Pro UAV by the study. In particular, the actual angle of view of the UAV camera
was analyzed through the experiment of the study, and the optimal photographing specifications were
derived through a simulation of the study area. The photographing specifications derived were a
photoshooting angle of 75°, photography overlap of 95%, and UAV flight altitude of 60m. With the
derived photographing specifications, 400 images of the study area were captured under a grid and
circular flight paths for the UAV, respectively. Subsequently, 3D modeling and texture mapping of the
study area were performed from the captured images using Reality Capture, a 3D mapping software. In
particular, the number of triangular faces in the 3D model and texture map was limited to 500,000.
Further, analyzing the 3D model and texture map of the study area showed that the lower part of any
building in the study area was accurately modeled and rendered, and the respective size of the triangular
faces was uniform under the circular flight path for the UAV. On the other hand, the lower part of the
buildings with narrow spacing each was inaccurately modeled and rendered, and the respective size of
the triangular faces was non-uniform (confirming that the overall 3D mapping quality was relatively
poor) under the grid flight path for the UAV.
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Table 1. Specifications the Mavic 2 Pro Camera

1-inch CMOS

Sensor Effective Pixels:

20M

FOV: Approximately 77°

35mm conversion: 28mm

aperture: /2.8 to f/11

Range: 1 m to o

Video: 100 to 6400

Photo: 100 to 3200 (automatic)
/100 to 12800 (manual)

Electronic shutters: 8 to 1/8000s

5472%3648

Lens

ISO Scope

Shutter speeds

Still Image Size
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focal length 10mm

Fig. 3. Digital camera FOV Field experiment
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Table 2. Digital camera FOV Double comparison

FOV Horizental FOV Vertical FOV
_ S, 66 . 44
Calculation |tan (710.26 )2 = 65.50|tan (710426 )2 = 46.42
, 1250, 1, 830 .
Experiment |tan (—2000 )2 = 64.01 |tan (—2000)2 = 45.07
Tolerance 1.49 1.35
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(c) Altitude 6H / GSD 2.18cm/px

Fig. 4. Pix4d Control Panel

Fig. 5. Study Area

Table 3. Ground Sample Distance for altitude

H(15m) 4H (60m) 5H (75m) 6H (90m)
(cmG/f)]i:)xel) 1.45cm/px 1.82cm/px 2.18cm/px
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Fig. 7. X-axis Occluded Area
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Fig. 8. Y-axis Occluded Area
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Color and Texture Settings
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olor and Texture Settings |+

= Default unwrap parameters

Fig. 9. Reality capture setting

Fig. 107 go] 91nle) 24 400vie} by
HJE 40015 ZZ Reality capture9A] align

kel

image2 A3 ¥ modelingS BAT YIS 443 &

reconstruction modeling& $H5FH .

(a) Circle path mesh solid model

122

/ : e
(b) Grid path mesh solid mode!

Fig. 10. Reality capture reconstruction modeling
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Fig. 12. Grid path texture mapping
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Table 4. Altitude, Flight time, Gimbal camera
Vertical angle, Image/overlab, GSD

Condition Circle path Grid path
Altitude 4H / 60m 4H / 60m
Flight Time 20 min 20 min
Image/Overlab 400/95% 400/95%
GSD 1.45cm/px 1.45cm/px
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