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In this paper, we present a hybrid inertial and vision—based tracking system for VR applications. One of the
most important aspects of VR(Virtual Reality) is providing a correspondence between the physical and
virtual world. As a result, accurate and real—time tracking of an object’s position and orientation is a
prerequisite for many applications in the Virtual Environments. Pure vision—based tracking has low jitter
and high accuracy but cannot guarantee real—time pose recovery under all circumstances. Pure inertial
tracking has high update rates and full 5DOF recovery but lacks long—term stability due to sensor-noise. In
order to overcome the individual drawbacks and to build better tracking system, we introduce the fusion of
vision—based and inertial tracking. Sensor fusion makes the proposal tracking system robust, fast, accurate,
and low jitter and noise. Hybrid tracking is implemented with Kalman Filter that operates in a predictor—
corrector manner. Combining bluetooth serial communication module gives the system a full mobility and
makes the system affordable, lightweight, energy—efficient, and practical. Full 8DOF recovery and the fuill
mobility of proposal system enable the user to interact with mobile device like PDA and provide the user
with natural interface.

Keywords : Hybrid tracking system, Vision based tracking, Inertial tracking, Virtual Reality.
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