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This research project is divided into two parts. The fi(st part deals with the stuydy
and development of techniques for simulation of brittle object using haptic force
feedback device. The second part is on 3D Curve Virtual Manipulation Technique using
Pseudo-Physical Modeling. For the first part, a study was carried out to develop an
interactive simulation of brittle object using haptic force feedback device. Based on the
rigid-constraint model, the virtual object is represented ‘as a set of point—masses
connected by distance-preserving linear constraints. The drawbacks of the oﬁginal
method are that it takes much calculation time and is designed for graphic generation.
To use the method for real-time haptic simulation, computational efficient algorithms are
developed. Bounded force propagation method was developed to limit region of force
propagation and reduce calculation time. Position Prediction technique was developed
to predict the force feedback device end-point position. This allows time for preparing
the appropriate constraints matrix before actual collision occurs. The second part of the
project deals with the study and development of direct manipulation of a pseudo-
physical simulation method for 3D curve manipulation. The technique uses a
combination of arc-length and curvature in defining a virtual curve shape. In addition, to
allow greater flexibility in manipulating a curve shape, a 3-segment curve model was
also developed. Experiments were performed with this 3-segment model to evaluate the
ability of the model in creating 3-D curve with a variety of shapes. The evaluation was

based on an average of shape difference throughout the entire curve.





