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Abstract In this paper, we propose an image-based method for modeling 3D objects with curved
surfaces based on the NURBS (Non-Uniform Rational B-Splines) representation. Starting from a few
calibrated images, the user specifies the corresponding curves by means of an interactive user
interface. Then, the 3D curves are reconstructed using stereo reconstruction. In order to fit the curves
easily using the interactive user interface, NURBS curves and surfaces are employed. The proposed
surface modeling techniques include surface building methods such as bilinear surfaces, ruled surfaces,
generalized cylinders, and surfaces of revolution. In addition to these methods, we also propose various
advanced surface modeling techniques, including skinned surfaces, swept surfaces, and boundary
patches. Based on these surface modeling techniques, it is possible to build various types of 3D shape
models with textured curved surfaces without much effort. Also, it is possible to reconstruct more
realistic surfaces by using proposed view-dependent texture acquisition algorithm. Constructed 3D
shape model with curves and curved surfaces can be exported in VRML format, making it possible
to be used in different 3D graphics softwares.

NURBS, 3D surface modeling, corresponding curve, user interface, view—dependent
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