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Scale Reconstructible Structure from Motion Using Refraction with Thin Refractive Plate

The University of Tokyo  Yukari OKUMURA, Hiromitsu FUJII, Atsushi YAMASHITA and Hajime ASAMA

Structure from Motion (SfM) is a three-dimensional reconstruction method which uses a moving camera. However, the
real-world scales of objects cannot be estimated. To solve this problem, we proposed a SfM method using refraction with
a refractive plate. In our previous method, the reconstruction fails with a thin refractive plate. In this paper, we propose

a SfM method that can reconstruct with a thin refractive plate. To that end, we introduce an optimization technique into

the reconstruction process. Our method can obtain translational movement with consistency during estimation, and can
optimize the reconstruction result that minimizes reprojection errors. Effectiveness of the proposed method is confirmed

by simulation experiments.
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