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Distribution of Ground Points for Frame Images and Three Line Sensor Images
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Tab.1 Positioning Accuracy of Frame Images/m
GCPO1 0. 302 0. 328 0.301 0.325
GCP02 0.536 0. 376 0.533 0.376
GCPO03 0.658 —0.428 0. 654 —0.430
GCP04 0. 600 0.316 0.603 0.314
GCPO05 0.510 —0.463 0.508 —0.462
RMSE 0.535 0. 386 0.533 0. 386
CPO1 0.534 0.483 0.532 0. 485
CP02 0. 891 0. 826 0. 889 0. 827
CP03 0.963 —0.770 0. 960 —0.769
CP04 0. 801 —0. 862 0.799 —0. 863
CP05 1.008 —0.984 1. 009 —0.987
RMSE 0. 856 0.803 0. 855 0. 804
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Tab. 2 Positioning Accuracy of Airborne TLS Images/m

o 1 4 5 0 1 4 5
- 0.05 0.21 0.20 - 0.03 0.17 0.18
- 0.08 0.17 0.19 - 0.05 0.16 0.17
- 0.05 0.29 0.32 - 0.03 0.27 0.29
- 0.08 0.21 0.23 - 0.05 0.19 0.19
0.64 0.56 0.34 0.35 0.69 0.59 0.32 0.33
0.59 0.45 0.31 0.33 0.56 0.44 0.29 0.30
1.02 0.83 0.39 0.44 1.06 0.88 0.38 0.42
0.91 0.80 0.35 0.37 0.94 0.81 0.32 0.35
[1,5,7]
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Rigorous Positioning with Airborne Optical Images in ECEF
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Abstract: In this paper, application potentiality and the difficulties of geometric positioning in Earth-

centered Earth-fixed coordinate systems (ECEF) with airborne optical images are analyzed. A rigor-
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ous sensor model, which is based on initialization quaternion attitudes and refinement Euler bias an-
gles, is presented. Compared to those models only with quaternion parameters, the proposed model
can avoid the difficulties in the decorrelation of attitude parameters, in the refinement model for irreg-
ular changing attitudes, and in combined adjustment with attitude angles and other observed values.
While comparable to those other models only in the Euler parameters, our model overcomes the prob-
lem of multiple solutions and possible singularity. The proposed model exploits existing mature meth-
ods found in traditional POS-supported bundle block adjustment to realize rigorous positioning in
ECEF with airborne optical images. Tests using frame and three line sensor (TLS) images show that
our model is effective and is not restricted by the range of image coverage. It can provide a reference
for multiple image positioning including airborne optical images.

Key words: bundle block adjustment; airborne optical images; ECEF; quaternion; Euler bias angles
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A Method of Automatic Eaves Height Determination for
Buildings in 2D Digital Line Graph
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Abstract: In order to better meet the demand of automatically determining the precise eave height of
buildings in the construction of Smart City models, a method of initial eave height determination is
proposed based on the maximum edge information, Edge Images, and 2D DLG (digital line graph)
overlays of the position of eaves, to determine precise eave height through generalized point photo-
grammetry iteration. Experiments show that this method delivers eave height automatically for build-
ings in 2D DLG, with a decimeter accuracy. It provides a method for 3D DLG production, and con-
tributes to the development and progress of technologies such as 3D building reconstruction, and auto-
matic man-made objects extraction.

Key words: 2D digital line graph; eaves height; generalized point photogrammetry; 3D digital line

graph; 3D reconstruction
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