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Abstract
Recent progress in 3D scanning has realized real-time, high-resolution 3D imaging systems.
These systems can provide highly accurate surface measurements in real-time which has
enabled applications within manufacturing, entertainment, robotics, biometric analysis, and
more. Although they have proven beneficial, these systems can easily generate 1-2 Gbps of
data. Methods of compressing the 3D data then become necessary to realize potential
applications that require real-time 3D data communications, such as remote surgery,
telemedicine, homeland security, and the digital arts. We have innovated several 3D range
geometry compression methods which can accurately and efficiently encode floating-point 3D
geometry information within the color channels of a regular 2D image. For example,
compression ratios of approximately 935:1 versus the OBJ 3D file format can be achieved with
3D geometry reconstruction error rates of approximately 0.027%. Utilizing these innovations,
we developed the Holostream technology to address the long-standing challenge of accurately
transmitting 3D video over low-to-medium bandwidth (wireless) networks in real-time. Using
our platform, high-quality 3D video and color texture data was wirelessly delivered to mobile
devices using only 4.8-14 Mbps. The received photorealistic 3D video can then be manipulated
and interacted with on mobile devices or within augmented and virtual reality environments. In
this talk, I will introduce: (1) recent progress in high-resolution 3D imaging and (2) our
innovations toward accurate and efficient 3D geometry encoding, including the Holostream
platform. I will conclude by discussing potential future directions, particularly those related to
real-time 3D communications for virtual reality and augmented reality.
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