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Key Technologies of Interactive Dynamic Volumetric 3D Display
PAN Wenping, SHEN Chunlin, CAI Liang, XING Jianfang, LI Li

College of A utomation Engineering, Nanjing University of Astronautics and Aeronautics, Nanjing 210016, China

Abstract Key technologies of dynamic Volumetric Three—Dimensional (V3D) display is implemented in our prototype, which include 3D data
voxelization, voxel activation, volumetric space creation, and human—computer interface, where 3D models are voxelized through Body—Cubic
Center (BCC) sampling strategy for data reduction. Digital Micro—mirror Device (DMD) is used as the Spatial Light Modulator (SLM) and an
algorithm is designed for binary slice projection based on DMD. An approach for volumetric space creation based on a rotating helical screen is
also adopted. Furthermore, a hand gesture control-based HCI subsystem for the prototype is designed and implemented. Experimental results
demonstrate that, a data reduction of more than 40% is achieved through utilizing BCC sampling strategy, and objects can be displayed with
true three dimensions at a refresh rate of 16Hz in a half—cylinder display space with a diameter of 500mm and a height of 250mm, and can be
viewed from almost any angle without any special viewing aids. With the hand gesture control subsystem, the average recognition rate is as high
as 93%, the average response time is less than 40ms, and the real-time interactions can be well performed from an arbitrary viewpoint.

Keywords volumetric three—dimensional display; digital micro—mirror device; hand gesture recognition
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