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Development of UAS aerial mapping technology
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Abstract

This project "Development of UAS aerial mapping technology "is based on a four-year
founding from National Science Council. Works of the project are building UAS
(Unmanned Aircraft System) and standard operation procedures of aerial
photogrammetric using UAS. The main purpose of this project is using of UAS as a
platform to collect spatial information, evaluating of aerial image processing software
and hardware.

In 2014, we develop GNSS / IMU integrated navigation positioning and orientation
system for UAS based on NLSC existing UAS operation procedures, which can speed up
the aerial triangulation calculations, and accelerate orthophoto production. Using e-GPS
technology of NLSC assisted bundle adjustment with self-calibration of the UAS aerial
images. We also analyze the effects of camera calibration methods on the accuracy of
aerial triangulation. And further develop UAS direct geo-referencing technology to
shorten operating time of image geometric correction, while improving the accuracy of

geometric correction.

Keywords : Unmanned Aircraft System, Position and Orientation System, e-GPS,
Camera calibration, Direct Georeference.
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Item

EVK-6T

Function

L1 carrier phase measurement
and pseudo range

Communication
port

USB, RS232 port

Sample rate 10 Hertz
Voltage 5V
Dimension 74 x 54 x 24 mm?3
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Item

ADIS16405

ADIS 184058
MLZ

ADOS1110.3
USA 34031
1044

Function

Accelerometer and Gyroscope

Communication port

Its own PIN design

Sample rate

100 Hertz

Dimension

23x23 x23 mm?
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Value Accuracy
Principal distance ¢ (millimeter) 20.4967 0.001
Principal point offset in x-image coordinate Xp (millimeter) 0.0467 0.000
Principal point offset in y-image coordinate Yo (millimeter) 0.0242 0.000
3rd-order term of radial distortion correction K1 2.43189%e-04 2.2619e-07
5th-order term of radial distortion correction K2 -4.96373e-07 1.1009e-09
7th-order term of radial distortion correction K3 1.03515e-10 1.6940e-12
Coefficient of decentering distortion P1 -4.4857e-06 2.796e-07
Coefficient of decentering distortion P2 9.6876e-06 2.002e-07
No significant differential scaling present Bl -5.7349e-05 4.868e-10
No significant non-orthogonality present B2 -1.6704e-04 4.868e-10
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Estimated accuracy of 30 point coordinates (RMS 1-sigma level)
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Estimated accuracy of image referencing IEI.4B pixels (RM3 1-sigma level)

CQuality of self-calibration {if applied) |see camera parameters dialog
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X -0.5577 omega -1.2804387231
y -0.3683 phi 49299610970
z -0.1052 kappa 1.4176266113
xSTD 0.1045 omega STD |4.7115064022
y STD 0.1621 phi STD 4.7129844945
zSTD 0.1049 kappa STD |4.7112575662
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DX(m) | DY(m) | DZ(m)
Mean 3.067 2,428 | -6.332
RMS 10.217 | 9.668 13.786
STD 10.179 | 9.775 12.790
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Errorsource Magnitude Impacton &8r (DG error)
INS/GNSS -2m -2m

Positional error
INS/GNSS 0.5-1 degree 6-12 meters with 600 meters flight height

Orientation error - . — . .
3-6 meters with 300 meters flight height

Calibration error 0.5-1 degree | 6-12 meters with 600 meters flight height
8RE, 3-6 meters with 300 meters flight height
Calibration error 0.05-0.1m -2 meters with 600 meters flight height
6a° -2 meters with 300 meters flight height
Synchronization error 1-2 msec 3.6-7.2 cm with 120 kim/hr flying speed
VST 3.6-7.2 cm with 120 km/hr flying speed
Synchronization error 1-2 msec 30-60 cm with 300 meters flight height
wST when angular w equals 30 deg/s

30-60 cm with 300 meters flight height
when angular w equals 30 deg/s
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