28 8 Vol. 28 No. 8
2005 8 CHINESEJOURNAL OF COMPUTERS Aug. 2005

( 100080)

TP’18
A Sratified Reconstruction Algorithm Based on Affine Point Correspondences
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Abgract Inthispaper, a new stratified reconstruction algorithm is proposed which is based on
afine point corregpondences. The &fine point correspondences here mean i mage correspondences
which are projected by two setsof space pointsrelated by a general 3D affine trandformation. The
proposed algorithm consists of the following three main steps: First, the quas-affine reconstruc
tion is obtained from correspondences of image points; Second, the 3D projective transformation
matrix between the two sets of quas-affinely reconstructed pointsin the first step is computed,
then the eigenvector which corresponds to the plane at infinity is determined, by which the quas-
afine reconstruction is upgraded to a true affine reconstruction; Third, the camera intrindc pa
rameters are calibrated by means of the infinite homography obtained in the second step, and a
metric reconstruction is obtained. Among the above three steps, the key oneis the second step ,
i.e. , how to determine the eigenvector corresponding to the plane at infinity , and that is where
the novelty and main contributions of this paper lie. Experiments on smulated data and on real
images confirm the robustness of the new algorithm.

Keywords stratified reconstruction; affine point correspondences; plane at infinity; projective
trandormation; afine reconstruction; Euclidean reconstruction
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Background

The work in this paper is part of the project* 3D Recon-
struction and Image Retrievad by 3D Features”. 3D Recon-
struction, which means getting the 3D structure of object from
its 2D images, is the most fundamental and important problem
in computer vison. The group has focused on this subject for
several years. The authors have more than 100 papers pub-
lished in high level international journa , nationa journa and
international conference. The main component of 3D recon-
struction includes image matching, camera calibrating, recon-
structing 3D points, triangulation and texture mapping. Inthis
paper , the authors proposed a new stratified reconstruction al-
gorithm, which deals with the 3D reconstruction problem in
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three main steps. First, the quas-&fine reconstruction is ob-
tained from corregpondences of image points; Second, the 3D
projective trandormation matrix between the two setsof quas-
afinely reconstructed pointsin thefirst step iscomputed, then
the e genvector which corregponds to the plane at infinity is de-
termined, by which the quas-&fine reconstruction is upgraded
to a true afine reconstruction; Third, the cameraintrinsc pa
rameters are calibrated by means of the infinite homography
obtained in the second step , and a metric reconstruction is ob-
tained. Through these three steps, a robust reconstruction a-
gorithm can be obtained. Experiments on smulated data and
on real images confirm the robustness of the new agorithm.
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