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As the cost of bandwidth declines 
and available bandwidth in-
creases, the time to rethink vid-

eoconferencing may be here, says Glenn 
Ricart, who is chief technology officer 
for US Ignite, an organization formed to 
identify new opportunities for the ultra-
high-speed networks that have begun to 
appear in places such as Chattanooga 
and Kansas City. 

Ricart sees at least two new video-
conferencing applications that could le-
verage these networks.

Off-the-Shelf telepreSence 
Today’s videoconferencing systems rely 
heavily on compression to minimize 
bandwidth needs and thereby minimize 
ongoing bandwidth costs. The highest-
quality videoconferencing systems, 
known as telepresence systems, reduce 
the amount of bandwidth required by 
a factor of 1,000 through compression, 
but they cost as much as $250,000, Ri-
cart notes.

Ricart believes ultra-high-bandwidth 
networks could “democratize” videocon-
ferencing, paving the way for low-cost, 
high-quality video that could be particu-
larly attractive for telemedicine. The so-
lution, he says, is that “you can trade off 
more bandwidth for less compression.”

He adds, “We think we can do it 
[achieve telepresence-like quality] with 
a PC and a high-definition camera.” If 
that proves to be true, Ricart envisions 
that end users might turn up their band-
width for videoconferencing for a limited 
period of time, paying for the extra band-
width only for the time they need it. 

Ricart believes service providers 
will support this capability by using 
software-defined networking – a new 
technology that aims to enable on-the-
fly network provisioning by centralizing 
network control.

3D telepreSence
Another new application, 3D telepres-
ence, could be particularly useful for 
certain types of telemedicine. For exam-
ple, with 3D imaging, a doctor would 
be in a better position to determine 
the depth of a patient’s wound, Ricart  
explains.

Andor Salga of Seneca College in To-
ronto recently won a $2,500 prize from 
US Ignite for a prototype system that 
offered a real-world demonstration of 
how such a system could work. Dubbed 
Engage3D, the prototype leverages the 
Kinect technology built into Microsoft’s 
Xbox game player, which is designed to 
connect to a TV set. Salga is now devel-
oping the system, in collaboration with 
Bill Brock of SimCenter Enterprises in 

Chattanooga, with additional funding 
from Mozilla Ignite. 

Kinect’s built-in video camera works 
in combination with a built-in sensor, or 
depth camera, that measures how far ob-
jects are from it. Using these tools, Kinect 
generates a “point cloud,” a data struc-
ture that uses multidimensional points 
to represent a three-dimensional object. 
As Ricart explains, a point cloud may be 
thought of as a virtual clay model or a 
virtual framework – it shows the form 
of the viewed person or object but lacks 
surface detail. If, for example, the Kinect 
system were to view an arm swinging a 
racket, Ricart says, users would be able 
to tell which way the hand was waving 
but would not see an image of the arm.

Brock says, “We are taking these 
scenes and rendering them in a Web 
browser using WebGL, an open-source 
JavaScript API for visualizing 3D data 
in a Web browser. We believe that us-
ing WebGL and the Microsoft Kinect 
will allow our technology to be easily 
deployable and available to the masses 
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for a low cost. When fully operational 
with two or three cameras, a very com-
prehensive scene of a patient or perfor-
mance can be communicated to a client. 
The major bottleneck is the bandwidth.”

Salga and Brock also hope to add 
vastly more computing power to Kinect 
by using on-demand cloud compute re-
sources from the Global Environment 
for Network Innovations. This would 
enable the creation of a virtual elastic 
surface that could be pressed onto the 
point cloud framework to create a high-
resolution 3D image. 

Were such a product commercial-
ized, Ricart speculates end users would 
pay on a per-minute basis for on-  
demand computing power. This com-
puting power would need to be available 
locally to avoid the high cost of an ultra-
high-speed, long-distance connection. 

“Local means local enough that there 
is inexpensive, gigabit-class bandwidth 
all the way from the rack to the end user,” 
explains Ricart. “This usually means the 
headend for a city’s fiber system or wire-

less system. Upstream of that, usually 
another ISP becomes involved and adds 
what is usually noticeable cost.”

Who would provide this local com-
puting power? Ricart sees several pos-
sibilities, including municipalities, 
communications service providers, uni-
versities with spare computing power 
during off hours or potentially compa-
nies such as Rackspace and Amazon 
that already offer cloud-based comput-
ing services.

Currently, cloud computing provid-
ers rely primarily on long-distance con-

nections to a relatively small number of 
data centers. However, Ricart says, some 
of those companies have quietly added 
local infrastructure to support applica-
tions, such as Google+ Hangouts vid-
eoconferencing, that primarily connect 
people in the same metro area. 

Any company that located on-
demand computing infrastructure in 
high-bandwidth cities such as Chatta-
nooga and Kansas City could be in an 
excellent position to take advantage of 
new opportunities such as 3D imaging 
that require such infrastructure. v

In Engage3D, a Kinect depth camera image (left ) is combined with a  
video camera image (right) to yield high-resolution 3-D video.


