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Free-form Mirror Designing based on Integrability of its Gradient Field
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Abstract A considerable issue in designing catadioptric imaging systems is how to form the shape of its com-
ponent mirrors. In this paper, we propose a new algorithm for the free-form mirror designing. The free-form
mirror expressed with an assembly of gradients is the most flexible surface representation, which can form various
shape. We improve a shape reconstruction framework in photometric stereo scheme to design free-form mirrors
in catadioptric imaging systems. An optimal mirror shape is formed so as to produce desired projection as it can
under integrability conditions in order to be a consistent surface. We assumed some catadioptric configurations,
and actually designed curved mirrors for them. Through the designing experiments, we confirmed that the desined
free-form mirrors can approximately produce the desired projections.

Key words Catadioptric Imaging System, Mirror surface designing, 3D shape reconstruction, Photometric Stereo
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1. Introduction
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