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Development of Multi-Functional Virtual Manipulator

Student : Ru-Jeang Ma Advisor : Dr. Kuu-Young Young

Department of Electrical and Control Engineering

National Chiao Tung University

Abstract

Along with the rapid development of computers and their peripheral hardwares, Virtual
Reality has been used in many areas, e.g:j education, training, entertainment, industry, and
medical science. Virtual Reality is-a dynamic simulation system which allows the user to
interact with the virtual environment through multiple sensorial channels. Among these
sensorial channels, the haptic interface’is capable of interacting with the virtual environment.
Thus, we intend to use it along with corresponding softwares to simulate various kinds of
manipulators, and then accomplish a multi-functional virtual manipulator.

In this thesis, we first design three basic impedance based on impedance control. Next,
we combine these to form more complicated objects, such as various shapes of virtual wall
and virtual tunnel. Finally, we utilize a group of virtual walls and virtual tunnels to form
virtual motion constraints. The hardware for realizing these elements and constraints is based
on a 2-DOF force reflection joystick. For demonstration, we use the proposed scheme to

emulate a versatile wrench.
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