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A Novel Algorithm for 3D Structure Recovery and Direct Euclidean
Reconstruction Using Active Vision
HU Zhao-Zheng' TAN Zheng!
Abstract From the motions of three mutually orthogonal translations (TMOT), we develop a novel algorithm for 3D

structure recovery and direct Euclidean reconstruction. Our algorithm only requires the camera to undergo one set of
TMOT via the active vision platform. Then we can recover the planar structure and reconstruct the Euclidean coordinates
directly from the images correspondences and the three translation distances of TMOT. The zero skew assumption is
Nor does it need stratified
reconstruction. Therefore, the two main problems of camera calibration and affine reconstruction are successfully avoided.

not required. The algorithm does not need to know the camera’s intrinsic parameters.

The algorithm is linear and easy to perform. We have tested the proposed algorithm with both synthetic data and real

image data. The results show that the algorithm is very effective and accurate.
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Table 1 The errors for planar structure recovery with different noise levels

Noise (pixel) 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
Eporm (degree) 0.56 1.04 1.62 2.04 3.15 3.82 3.95 4.01 4.70 4.99
0 Epnorm (degree) 0.28 0.51 0.77 0.93 1.45 1.82 1.92 2.17 2.53 2.67
Eais (%) 0.64 1.19 2.02 2.31 2.98 4.16 4.41 4.55 6.02 7.27
0Fq4;s(%) 0.47 0.89 1.63 1.58 2.46 3.24 3.81 3.32 4.18 5.28
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Fig.1 The error for the Euclidean reconstruction with

different noise levels
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Fig.2 The simulation reconstruction results of a planar
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