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Abstract

In the view of the application of high-precision spatial information production, UAV (Umanned Aerial
Vehicle)-Photogrammetry has a problem in that it lacks specific procedures and detailed regulations for
quantitative quality verification methods or certification of captured images. In addition, test tools for UAV
image quality assessment use only the GSD (Ground Sample Distance), not MTF (Modulation Transfer
Function), which reflects image resolution and contrast at the same time. This fact makes often the quality of
UAV image inferior to that of manned aerial image. We performed MTF and GSD analysis simultaneously
using a siemens star to confirm the necessity of MTF analysis in UAV image quality assessment. The analyzing
results of UAV images taken with different payload and sensors show that there is a big difference in 0 ;7%
values, representing image resolution and the degree of contrast, but slightly different in GSD. It concluded that
the MTF analysis is a more objective and reliable analysis method than just the GSD analysis method, and high-
quality drone images can only be obtained when the operator make images after judging the proper selection
the sensor performance, image overlaps, and payload type. However, the results of this study are derived from
analyzing only images acquired by limited sensors and imaging conditions. It is therefore expected that more
objective and reliable results will be obtained if continuous research is conducted by accumulating various
experimental data in related fields in the future.
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Table 1. Specifications of UAVs and the cameras
UAYV model FireFLY 6 PRO Inspire 2 Phantom pro 4 Matrice 600 -
Appearance W
i
Camera model 26000 FC 6520 FC 6310 iXM-100 UltraCAM Eagle
Focal length 20mm 15Smm 8.8mm 35mm 100mm
Pixel size 4Xx4um 3.28%3.28um 2.41x2.41um 3.76x3.76um 6X6um
CCD Sensor 6000x4000 52803956 5472x3648 11664 %8750 17,310%x11,310
size (24MP) (21MP) (20MP) (100MP) (193MP)
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Table 2. Flight parameters for acquiring UAV images
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FC6520) 150m | G500 422 | 371 | 1.9ms 18,0522 (150m)= A5 IXM-100 AlAfe] gzt GSD &
0" ot PG Ert =olAeE 2.4em(150m), 3.3cm(200m),
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L 7} 24em 71 E3k00] GSDE A A%50] L A
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Q=70% F4o] Yz = 1S Uit shx|u ZFEale] 714
Table 3. GSD and MTF analysis using Siemens star
Camera model | Flight height | Siemens star | Measured GSD O MTF MTF;, MTF,,
W2
a6000 150m = = 3.5cm 0.408 0.458 0.698
ZIN
FC 6520 150m 5.2cm 0.501 0.375 0.572
80m 3.9cm 0.433 0.433 0.660
FC 6310 100m 49cm 0.521 0.363 0.554
150m 6.5cm 0712 0.265 0.404
N2
150m == 2.4cm 0319 0.600 0915
K\
N
iXM-100 200m = = 3.3cm 0.397 0.469 0715
N
400m - 6.6cm 0.632 0.297 0.453
%gggﬁ\; 1000m 7.2¢m 0713 0.263 0.400
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