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3-D Shape Reconstruction from Three Views by Decomposing
Three Fundamental Matrices

DAISUKE YAMASAKI!+®)
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YASUYUKI Sucayal:©  Kenicur KANATANTZ D)

Abstract: This paper presents how we can reconstruct a 3-D shape from three views. The proposed method
can be used not only for given three images but also for computing an initial value of bundle adjustment for
multiple images. We need not obtain correspondences among the three images; all we need is three fundamen-
tal matrices computed from pair-wise correspondences. Since three fundamental matrices have redundant
information for 3-D reconstruction, we exploit that redundancy to optimize the positions and orientations of
the three cameras and their focal lengths. The 3-D positions of individual points are computed from three
views if observed in all of them and from two views if observed only in them. We do simulation to show that
the reconstruction accuracy is higher for three views than two views. We also show a medical application
using endoscopic images of intestine tracts. We observe that a wider range can be reconstructed using three
images and that optimal 3-D reconstruction is possible even when reconstruction from pairs of images fails.
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