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Abstract of Master’s Thesis of Academic Year 2013

Full-duplex Communication
of Full-parallax Auto-stereoscopic 3D Images
for Collaborative Work between Remote Locations
Category: Science / Engineering
Summary

The propose of this thesis is to propose a way to allow full-duplex transmission
of 3D objects for remote collaboration.

On-line video call services such as Skype and Polycom allow real-time full-
duplex communication of 2D images between remote locations. On the other
hand, 3D printers and 3D scanners allow the transmission of 3D objects to a
remote location, but it is difficult to share 3D objects between remote locations
in real time manner.

In order to share the 3D objects as 3D images in the space in front of the
people in two remote locations, a real-time full-duplex communication method
of 3D images is required. There are 3 points in the design requirements. The
first is to present and photograph 3D images at the same time. The second is to
watch 3D images with the naked eye. And, the third is to superimpose 3D images
on the real space. In order to implement the system, we use RePro3D as the
base design. RePro3D displays full-parallax auto-stereoscopic 3D images imposed
with the real local objects. It is enhanced to allow full-duplex communication
by adding half-mirrors and cameras in front of the projection lenses in RePro3D.
The design can present 3D images and photograph multi viewpoint images of 3D
objects at the same time. The system is composed of a pair of equipments. One
of the equipments photograph the local 3D objects and transmits the images to

the other equipment to present the object as 3D images remotely.
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In this thesis, a prototype of the 3D images transceiver for two eyes, realizing
the real-time full-duplex communication of auto-stereoscopic 3D images by fixing
the viewpoint is introduced first. Then, another prototype of the 3D images
transceiver for multi eyes is introduced with their prototypes respectively. The
thesis demonstrates the functionality of the systems. The possibility of the real-
time full-duplex communication of auto-stereoscopic 3D images capable of moving

the viewpoint is discussed as well.
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