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Development of a Portable Force Reflection

System in 3D environment and its Applications

Student : Li-Cheng Chen Advisor : Dr. Kuu-Young Young

Department of Electrical and Control Engineering

National Chiao Tung University

Abstract

Along with the prevalence and convenience of the computer network, human
interaction is no longer limited by the distance. Meanwhile, there have been many
researches<in teleoperation and-telepresence. For telepresence, techniques in sound
and image are ,now quite mature. By contrast, the sense of forcesis notyet well tackled;
as most of them are implemented in the forms of fixed patterns. Therefore, in this
thesis, we develop a portable force reflection system, “using the force feedback
joystick and corresponding softwares. We use the Internet as a command transmission
medium via the TCP/IP protocol, and build the 3D environment using the virtual
reality(VR) technology. Key issues for system implementation are discussed,
including system structure, signal flow, and force management. To obtain ware
realistic feeling, we intrude physics rules into object formulation. With the proposed
system, the operator can manipulate the force feedback joystick to experience quite

realistic feeling in a VR environment.
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