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IM6D: Magnetic Tracking System with 6-DOF Passive Markers
for Dexterous 3D Interaction and Motion

JIAWEI HUANG'!, TSUYOSHI MORI'!, KAZUKI TAKASHIMA™,
SHUICHIRO HASHI™', YOSHIFUMI KITAMURA!

Abstract: We propose IM6D, a novel real-time magnetic motion-tracking system using multiple identifiable, tiny, lightweight,
wireless and occlusion-free markers. It provides reasonable accuracy and update rates and an appropriate working space for
dexterous 3D interaction. Our system follows a novel electromagnetic induction principle to externally excite wireless LC coils
and uses an externally located pickup coil array to track each of the LC coils with 5-DOF. We apply this principle to design a
practical motion-tracking system using multiple markers with 6-DOF and to achieve reliable tracking with reasonable speed. We
also solved the principle’s inherent dead-angle problem. Based on this method, we simulated the configuration of parameters for
designing a system with scalability for dexterous 3D motion. We implemented an actual system and applied a parallel

computation structure to increase the tracking speed. We also built some examples to show how well our system works for actual
situations.
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Figure 1: Tracking principle Figure 2: LC coil Figure 3: System overview

Figure 4: Markers fit finger tracking tasks

r

TIPSR BB R OFHH X 6: MR ERAE
Figure 4: Tracking balls in a cloth bag Figure 5: Tracking objects on water Figure 6: Object manipulation
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