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Structure from motion is a three-dimensional (3D) reconstruction method that
uses one camera. However, the absolute scale of objects cannot be reconstructed by the conventional

structure from motion method. In this research, we proposed a scale reconstructible structure from
motion method by using refraction. In our measurement system, a refractive plate is fixed in front
of a camera and images are captured through this plate.

In this study, to robustly apply this method to an actual measurement with real images, we
introduced a novel bundle adjustment method based on the refraction effect. This optimization
technique can reduce the 3D reconstruction errors caused by measurement noise in actual scenes. To
evaluate the effectiveness of the proposed method, experiments using both simulations and real

images were conducted. Simulation and experiment results show the effectiveness of the proposed
method.
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