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Five-Degree-of-Freedom Optical Mouse: Design and Implementation of
a Novel 3D Interactive USB Mouse

WANG Xing-feng, QIN Kai-huai
(1. Department of Computer Science and Technology , Tsinghua University , Beijing 100084, China )

Abstract: A novel USB optical mouse is designed and realized for 3D interactive input, in order to meet a strong demand for
virtual reality,3D games and surgical simulation. This mouse has two more degrees of freedom than the traditional 2D mouse. The
two extra degrees of freedom are added on the two sides of the mouse in the form of wheels to fulfill inputs of rotations around the
X and Y axes, so there are five degrees of freedom.The hardware, firmware, device driver as well as applications of this mouse are
discussed in this paper. This mouse is fully compatible with the standard 2D mouse and can be used as a 2D mouse without addition-
al drivers. With the new driver, it is a 3D interactive input device which doesn’t need an additional 2D mouse, so it can be operat-
ed with just one hand. Testing experiments with the prototype of the 3D USB optical mouse show that the five-degree-of-freedom
interactive input device has good performance and convenient operation.
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