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Approximation method of developable surface

based on sparse optimization
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(School of Information Science and Technology, Zhejiang
Sci-Tech University, Hangzhou 310018, China)

Abstract: Developable surfaces, which can be mapped to a plane without any distortion, are widely
applied in the field of industrial design. In view of the problem of large approximation error induced by
reconstruction methods based on strict developable condition, a developable approximation method for
mesh surfaces based on sparse optimization is proposed. In this method, the developability condition of
“Gaussian curvature is zero everywhere” is relaxed to “Gaussian curvature is almost zero everywhere”, and
the Gaussian curvature measure of surface is defined by L, norm. The approximation energy based on
Laplacian coordinates is used to control the shape error of surface. To solve such a nonlinear and non-
convex problem, the Taylor formula is employed to linearize the Gaussian curvature function, and some
subproblems of the original problem are calculated iteratively by Alternating Direction Method of
Multipliers (ADMM). The experimental results show that this method can effectively control the
distribution of Gaussian curvature, so that the singularities will concentrate on some individual vertices and
well approximate the original surface. Compared with existing methods, the proposed method achieves an
improved developable effect and approximation accuracy in a variety of models.
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