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A Factorization Method for Multiple Perspective Views
Using Affine Projection as the Initial Camera Model
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In this paper, we propose a factorization-based method for shape and motion recovery from point correspon-
dences in image sequences under perspective camera model. We define a measure representing “rank-4-ness”
of the measurement matrix. The structural parameters called projective depths are iteratively estimated so
that this measure is minimized starting from affine camera model where all the projective depths equal to
unity. Camera motion and shape in 3D projective space are then recovered by factoring the measurement
matrix computed from the obtained projective depths. Thus the stable reconstruction is attained by utilizing
the information from the all views simultaneously and uniformly. Moreover, we derive metric constraints for
perspective camera and show that the Euclidean reconstruction is possible if all the internal parameters of the
cameras are given. The validity of the proposed method is confirmed by experiments with real data.
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