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A Non-iterative Space Resection Method Based on Barycentric Coordinates
LI Jiayuan, HU Qingwu, Al Mingyao

School of Remote Sensing and Information Engineering, Wuhan University, Wuhan 430079, China

Abstract: To resolve the problem that iterative space resection algorithms may have no convergence in
obligue photogrammetry,a novel non-iterative method based on barycentric coordinates is proposed. This
algorithm firstly describes the object space coordinates of control points as barycentric coordinates,based
on its coordinate reference independence, the corresponding image space coordinates can be obtained by
using total least square method, then absolute orientation using orthonormal matrices is applied and the
result is optimized finally. Experimental results show that this algorithm can be suitable for any image
attitude angle,and the accuracy is even better than iterative space resection methods.

Key words: space resection;barycentric coordinates;total least square; absolute orientation;oblique photo-
grammetry
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Fig.1 Barycentric coordinates in 3D Euclidean space
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Fig.2 Collinear equation
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Tab.1 The design value of exterior orientation elements
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Tab.2 Results for simulation data
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Tab.3 Comparison of the true error of unknown parameters
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Tab.5 Results for true data
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