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Statistical Optimization for 3-D Reconstruction
from a Single Image

Naoki Ikeda Yasuyuki Sugaya Kenichi Kanatani
Department of Information Technology, Okayama University, Okayama 700-8530 Japan

We analyze the noise sensitivity of the focal length computation, the principle point estimation, and the orthogo-
nality enforcement for single-view 3-D reconstruction based on vanishing points and orthogonality. We first point
out that due to the nonlinearity of the computation the standard optimal computation is not actually optimal. We
then present a practical compromise between preventing the computational failure and maximizing the accuracy,
and examine its performance by simulation. Finally, we describe the procedure for reconstructing a consistent

3-D shape in the presence of however large noise.
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