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

2021

PoE X R 110 & 12 7 28 P



rlloﬁ}ig%@ﬁ& ]"éf_—-ﬂn_‘;}'p bkiﬁ ]g\j&;@lﬂli \"/L:l% B\‘Pﬁlf’}:’_&?gﬁJ a1 ”:— ‘.ufﬁ’/‘é‘ @

# &

AELHFE UAS Bz B * » 7428 E 7 ¢ 2 ¥ 5 6 p
g BT %ﬁzﬂﬁ%&%k? m%4ﬁ‘%*ﬁ4[msﬁﬁi
g,.gfmg;tma]aﬁ SH RO M PP R R U TR S e A&
108 # = =22 § % 2 ¥ 7| UAS» ¥ 3% 109ﬁ$\>~ MEEERF L ATE
phes A I*’tﬁfﬁﬂdﬂf’%@l@?}i TRZ AT MR G S A M A
TE

1FEP & 73O " ~F Rw ﬁ:/:—u. 521 2% (ﬁqupmﬁ:
1,764 2%) ’“‘#ﬂiﬁr‘gﬂ"w@w FRAENHP TG BEFRL L
FoHdidpnirde 2004 a3 ABE REBRTHEL s XEF
A RS SR AR AR i) Y AR FCr I S R S B
EoTHEDEL B f o R Giph R - £ 02 - 2
AL R R 0D R (F AP 48 2
F)iiTa ARt R (A B 5 GSDS A2 TAA) ik FHRER
e B TR o

AERITEFRY § 34 ERGPSHEp 4 2R ¥ 2 GPS &
TCEFRE M ER IR EPEE SRR AT MR
BITE AP T R GRIET AP F ¢ (H T A UAS) i&
Faddh o S REPI B REE A E e (TE o T i E R T
PEE A 110 # 3 2423 11 # 2329 X UAS rh L v¥ I &4
2B TAFE S BETHES S5 o

MitT S irA

A
Tz apcad

A

-



@ C110 & B 5 %8 o oh % bdp 2 B AR 2 W R A PR | 1 AR L

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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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: 0211 km? Reprojection error: 1.6 pix
Camera Model Resolution |Focal Length | Pixel Size | Precalibrated
ILCE-TM3, ZEISS Loxia 2.8/21 (21mm) | 6000 x 4000 | 21.25 mm 59x59 gm|No
Table 1. Cameras.
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F;g 4. GCPbcanonsande:roresnmm
Z emor 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 2.207117 3.63046 4.24875

Table 5. Check points RMSE.
X - Easting, Y - Northing, Z - Altiude.
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Report on aerial photography and equipment
maintenance of No.1 UAS in 2021
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Summary

This project is improving UAS technology and promote its
application, developing air and ground mobile mapping technology and
integrating air and ground vehicles for assisting government agencies in
handling aerial photography. The objectives of this project is to use the
unmanned aerial system (UAS) for spatial information collection. Based
on the characteristics of its automation, accuracy, speed, safety and wide
application range, aerial photography data can be obtained quickly by
planned aerial photography operation process.

In this case, 5 districts covering a total area of about 7,969 hectares
is included. The results of this project are applied to the development of
measuring 1 / 1000 topographic mapped by small pixel cameras, for
Land-Use monitoring in updating orthophoto images of Taiwan e-Map,
etc, achieving the higher efficiency of map resource updating and
improving the parallel communication between government agencies
administrative.

Keywords: unmanned aerial vehicle, aerial photography
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