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Uncalibrated Factorization: Euclidean Reconstruction
without Specifying a Camera Model

Kenichi Kanatani, Seitaro Asahara, Yasuyuki Sugaya, Hanno Ackermann
Department of Computer Science, Okayama University, Okayama 700-8530 Japan

In order to reconstruct 3-D Euclidean shape by the Tomasi-Kanade factorization, one needs to specify a camera
model such as orthographic, weak perspective, and paraperspective. We present a new method that does not
require any such specific camera models. We first state the principle of 3-D reconstruction in the most general
form without assuming anything about the camera except that it is affine and derive a camera-model-free metric
constraint. We then prove that a minimal requirement for the affine imaging geometry to mimic perspective
projection leads to a camera model that has two free functions. We experimentally confirm that if we opti-
mally determine their values from input images by self-calibration, an appropriate camera model is automatically
selected.
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