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In this research, we have developed a method for estimating parameters, such

as object shape and illumination, from a given set of images. The formulation is
minimization of the differences between given and synthesized images. The synthesys employs the
ray-tracing algorithm, which enables us to exploit reflections and shadows, which are often
considered to be harmful for estimation, in estimating shape and/or illumination parameters. The
method also make use of multiple viewpoints. To do so, a new image representation model is
introduced, which enables us to efficiently calculate the image and its gradient with respect to
locally-affected parameters, i.e. texture intensity values. This is combined with

difference-quotient-based approximation w.r.t. globally-affected parameters, i.e. object shape and
light positions, to construct a joint estimation method.
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[1] T. Nasu, T. Migita and N. Takahashi: “Uncalibrated Photometric Stereo using
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[2] T. Migita, A. Okada and N. Takahashi: “Uncalibrated Photometric Stereo using
Superquadrics with Texture Estimation,” IW-FCV2022.
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