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Report on UAS multicopter aerial photography,
image processing and equipment maintenance in

2021
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Abstract

In order to develop UAS technology and promote its application, this
project develops and integrate the spatial information from aerial and
ground mobile mapping technology, improves UAS aerial photography
and image processing technology, and assists government agencies to

execute aerial photography in specific region.

The total plan of UAS aerial photography and image processing are 6
areas with about 5.21 km? in 2021 and the UAV maintenance over the
contract period. Besides, the photography in pilot area with about 0.48 km?
is also taken in two kinds of GSD, 5 cm and 7 cm, for NLSC to develop

the research.

Due to the magnetometer abnormality in the GPS navigation module
and the falling off of GPS receiver due to the vibration, the UAV fell down
and was damaged. We have repaired and replaced the damaged part of the
equipment. In addition, according to the contract, a total of 9 times of UAS
maintenance from March to November in 2021 were conducted, and we

also provide 2 posters and a 5-minute video to display the achievement.

Keypoint: UAS, Mobile Mapping System, GNSS, INS, Direct

Georeferencing, 3D model
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Survey Data

Fig. 1. Camera locations and image overlap.

Number of images: 1,542 Camera stations: 1,542
Flying altitude: 24l m Tie points: 2,416,161
Ground resolution: 6.68 cm/pix Projections: 9,046,156
Coverage area: 0.211 km? Reprojection error: 1.6 pix
Camera Model Resolution |Focal Length | Pixel Size | Precalibrated
ILCE-7M3, ZEISS Loxia 2.8/21 (21mm) | 6000 x 4000 | 21.25 mm 59x59 #m|No
Table 1. Cameras.

B 2-14SIM-MVS Bl & T £ 3F 4

3. ¥FAlERZ it E
r ;}3";%1]'@;‘_&,;_—?7‘(‘] #'J iffﬂ?ﬁ SfIM-MVS ;‘L_Er ’ _ﬁ d :&@Hﬁ*% %ﬁj;ﬁ‘ii
kiR AN S kR AH AL P O HALES KBS
2o AP PIELD B R0 9L 2 122 2 GSD o 28 &
2 4B 2-15 #17 o

SR PHERGF T | B % FEAPZERESZ



@ voEm s Fe R R R E R TR ) 1 PR

Ground Control Points

Fig. 4. GCP locanons and error estimates.
Z error is represented by ellipse color. X,Y errors are represented by ellipse shape.
Estimated GCP locations are marked with a dot or crossing.

Count | X error (cm) | Y error (cm) | Z error (cm) | XY error (cm) | Total (cm)
23 0.367095 0.744166 0.0738182 0.829784 0.833061

Table 4. Control points RMSE.
X - Easting, Y - Northing, Z - Altitude.

Count | X error (cm) | Y error (cm) | Z error (cm) | XY error (cm) | Total (cm)
9 2.17417 2.90744 2.20717 3.63046 4.24875

Table 5. Check points RMSE.
X - Easting, Y - Northing, Z - Altitude.
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