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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 2013, 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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Principal distance ¢ =20.6478mm ¢ =24.6764mm ¢ =51.5036mm
Principal point offset in x-image coordinate | xp =-0.0819mm xp = -0.2382mm xp =-0.1414mm
Principal point offset in y-image coordinate | yp =-0.0792mm yp = 0.1480mm yp = 0.0937mm

3rd-order term of radial distortion correction

K1 =2.38021e-04

K1 =1.24030e-004

K1 =5.11552e-005

5th-order term of radial distortion correction

K2 =-4.75072e-07

K2 =-2.50567e-007

K2 =-1.36279¢-009

7th-order term of radial distortion correction

K3 =5.80760e-11

K3 =1.71226e-010

K3 =-2.44035e-011

Coefficient of decentering distortion

P1=1.0121e-05

P1 = 6.4336e-006

P1 = 1.3480e-005

Coefficient of decentering distortion

P2 =2.7671e-06

P2 =3.3638e-006

P2 =5.3063e-006

No significant differential scaling present

B1 =0.0000e+00

B1 =-3.7200e-010

B1 =-3.7199e-010

No significant non-orthogonality present

B2 = 0.0000e+00

B2 =4.8025e-010

B2 =4.8037e-010
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Parameter Value Status
Param 1 -1.32E-04 Used
Param 2 1.54E-04 Used
Param 3 7.80E-07 Used
Param 4 -- Removed
Param 5 3.31E-06 Used
Param 6 -2.26E-06 Used
Param 7 -2.21E-06 Used
Param 8 -4.47E-07 Used
Param 9 -- Removed
Param 10 2.20E-07 Used
Param 11 -4.09E-08 Used
Param 12 -- Removed
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RMS Control X 0.058 = = 0.062 = =
RMS Control Y 0.047 2> = 0.047 = =
RMS Control Z 0.280 = = 0.209 = =
RMS Check X 0.042 = = 0.032 = =
RMS Check Y 0.062 = = 0.078 = =
RMS Check Z 0.398 = = 0310 = =
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Australis Project Status Summary ﬁ (X ]

Australis Project Status Summary
Project Name: [wwu
Camera Name(s): |('a1m EOS 5D Mark IT (unique ID: default)

Measurement Network

Number of images: |349
Number of referenced points: [11615
Number of cameras: |1
Quality of geometry: =]

Minimum number of points on an image: |111 on image ‘IMG_O}ZQ.PG

Minimum point intersection angle: [11degs for pont [9975
Number of points referenced on:
2 images only 0

3 or more images 'r
4 or more images | 11615
6or more images [6825
t Accuracy S Y
Scale set? [Yes
Estimated accuracy of 3D point coordinates (RMS 1-sigma level)
X [0.07%67  units, or [1:86300

Y [0.0873  units, or [1:75800
z[0.1673  units, or [1:39500
Overall [0.1104  units, or [1:59900
Estimated accuracy of image referencing W pixels (RMS 1-sigma level)
Quality of self<albration (if appied) | see camera parameters dalog

Output Files
30 coordinate fle (text):  [N/A
30 coordinate file (DXF): [nia
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Lever arm (m) Eizrg?rfeg)ll t angle
X 1.137380 Omega 3.744169
Y 4.336497 Phi 2.556634
Z -0.205810 Kappa -0.229010
X std 2.9584 Omega Std | 6.4646
Y std 1.6059 Phi Std 3.4385
Z std 3.3832 Kappa Std 8.2502
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Height 600 m
Mode DX (m) | DY (m) | DZ (m)

Mean 3.327 1.457 -3.417
DGPS RMS 11.819 8.676 14.572
STD 11.804 8.902 14.744
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