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A Method for Control Points Regulation for
Intuitive and Interactive Free-form Curved Surface Modeler

KaAcAayakt MAENO," MINORU OKADAt and JUN-ICHIRO TORIWAKI!t

In most part of shape modeling processes, users model a shape by moving objects with
orthographic views. This type of geometrical shape modeling tool is useful to set something
with numerical accuracy in a virtual space. However, the users are required special technique
and knowledge. Therefore it is not always simple and convenient for us. In the final process
of shape modeling, we may need numerical accuracy at the shape. However, in the first step
of the shape design, we desire to model a rough shape rapidly and intuitively. Our goal of this
study is to develop a supporting system for initial shape design. In this study the authors have
proposed an intuitive deformation system using Bezier surfaces. However, a Bezier surface
has strict continuity constraints on its boundary edges. Therefore an unexpected shape may
be generated by the former method. In this paper we propose an improved method about
regulating control points, and data structure for this study. We apply this method and data

structure to a prototype modeling system and discuss the availability of the method.
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Fig.1 Overview of deformation cycle.
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Fig.2 Patch structures for curved surfaces.
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Fig.3 A set of connected control points at a non-degenerated point and a degenerated point.

(a) Before regulation
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Fig.4 Regulation of contorl points in the parameter space for a non-degenerated point.
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Fig. 5 The continuous condition at a degenerated point.
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Fig.6 Regulation of control points in the parameter space for a degenerated point.
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(b) Dragging
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Fig.7 Shape functions.
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Fig.8 Examples of pushing deformation under various conditions for non-degenerated points.
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Fig.9 Examples of pushing deformation under various conditions for a degenerated point.
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(b) Former method
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(c) Improved method
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Fig. 10 Comparison of deformed shapes between the former method and the improved method.
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Fig.11 Distribution of gap sides between sample points
before and after regulating control points.
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Fig.12 The system for interactive deformation.
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Fig.13 The virtual finger and its movement cross section.
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Fig.14 Examples of dragging deformation.
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Fig.15 An example of deformation; ‘a pot’.
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