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                                    1. Introduction

TELE IMMERSION

Tele-immersion  is  aimed  to  enable  users  in  geographically 

distributed sites to collaborate in real time in a shared simulated 

environment  as  if  they  were  in  the  same  physical  room.  Tele-

immersion is aimed to be used in different areas, such as 3D CAD 

design, entertainment (e.g.  games),  remote learning and training, 

3D motion  capturing.  We define  tele-immersion  as  that  sense  of 

shared presence with distant individuals and their environments that 

feels substantially as if they were in one's own local space. One of 

the first visitors to our tele-immersion system remarked "It's as if 

someone took a chain saw and cut a hole in the wall [and I see the 

next  room]."  This  kind of  tele-immersion differs  significantly  from 

conventional video teleconferencing in that the user's view of the 

remote environment changes dynamically as he moves his head.

Tele-immersion is  a technology to be implemented with Internet2 

that  will  enable  users  in  different  geographic  locations  to  come 

together in a simulated environment to interact. Users will feel like 

they are actually looking, talking, and meeting with each other face-

to-face in the same room.

This is achieved using computers that recognize the presence and 

movements  of  individuals  and  objects,  tracking  those  individuals 

and  images,  and  reconstructing  them onto  one  stereo-immersive 
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surface Such approaches are geared toward exploration of abstract 

data; our vision, instead, is of a realistic distributed extension to our 

own  physical  space,  this  presents  challenges  in  environment 

sampling,  transmission,  reconstruction,  presentation,  and  user 

interaction.  Other  approaches  that  concentrate  on  realistic 

rendering of participants in a shared tele-conference do not employ 

the extensive local environment acquisition necessary to sustain a 

seamless blending of the real and synthetic locales.

Tele-immersion  presents  the  greatest  technological  challenge  for 

Internet2etc.

1.1 EARLY DEVELOPMENTS

In  start  the main aim of  the team was to  take into  account  the 
ultimate  synthesis  of  media  technologies  for  the  scanning  and 
tracking of three dimensional environment. Based on vision based 
three dimensional reconstruction with the help of new advancement 
in fields like media technologies, networking, robotics. In May 2000 
whole the hectic efforts of the team cope up with some success, 
with  first  demonstration  of  three  years  long  work.  National  Tele-
Immersion Initiative team lead by virtual reality pioneer Jaron Lanier, 
conducted which at one stage was just imagination. This effort lead 
to the thinking which could change the way we communicate over 
long distances, people could feel each other submerge together in 
the same physical space.
The experiment was conducted in Chapel Hill led by UNC computer 
scientists Henry
Fuchs and Greg Welch. It linked UNC Chapel Hill, the University of 
Pennsylvania in
Philadelphia  and  Advanced  Network  &  Services  at  New  York. 
Researchers  at  each place  could  feel  themselves  in  the  office  of 
their colleagues hundreds of miles far apart. The apparatus of the 
test  consisted  of  two  large  walls,  projection  cameras  and  head 
tracking gear. One screen was at left side of Welch and other was on 
right. Through left wall Welch can see his colleagues at Philadelphia 
and through other of New York. He can peep in and out and images 
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change accordingly, like when he leaned forward images grew larger 
and become smaller when he moved back. At each target site there 
were digital cameras to capture the image and laser rangefinders to 
gather information regarding the position of the object. Computer 
then  converted  them into  a  three  dimensional  information  which 
was then transmitted to Chapel Hill via Internet2, where computers 
were  mounted  to  reconstruct  the  image and display  that  on the 
screen.

To  some  point  it  seems  that  Tele-Immersion  is  another  kind  of 
Virtual Reality but Jaron Lanier is of other view. According to him 
“virtual reality allows people to move around in a preprogrammed 
representation  of  a  3D  environment,  whereas  tele-immersion  is 
more like photography. It's measuring the real world and conveying 
the results to the sensory system," he says.

2. REQUIREMENTS FOR IMMERSIVE
TELECONFERENCE

SYSTEMS

To meet the requirements of immersion, it is absolutely necessary to 
use a large display that covers almost the whole viewing angle of 
the visual system. In addition, the large display has to be integrated 
into the usual workspace of an office or a meeting room. Thus, the 
practicable  solution  is  a  desktop-like  arrangement  with  large  flat 
screens like plasma displays with a diagonal of 50 inch and more. 
Starting from such a desktop-like system and taking into account 
results from intensive human factors research, further requirements 
on the presentation of the scene can be formulated as follows:

• Conferees are seamlessly integrated in the scene and displayed 
with at least head, shoulders, torso and arms in natural life-size.
• All visual parameters of the scene and the different sources have 
to be harmonized.
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•  The  perspective  of  the  scene  is  permanently  adapted  to  the 
current  viewpoint  of  the  conferee  in  front  of  the  display  (head 
motion parallax; look-behind effect).
• Eye-contact between two partners talking to each other has to be 
provided.
• Gaze from one conferee to  another has to  be reproduced in a 
sufficient manner such that
everybody  can  recognize  who  is  looking  at  whom  (e.g.:  who  is 
searching for eye contact).
• Voice of a conferee must come from the same direction where he 
is positioned on
the screen.

3. HOW TELE-IMMERSION WORKS

Fig 1. Tele Immersion Implementation
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Above figure is a nice description of the Tele-Immersion 
implementation. Two partners separated by 1000 miles collaborate 
with each other. There is a sea of cameras which provide view of 
users and their surroundings. Mounted Virtual Mirrors provide each 
user a view how his surrounding seems to other. At each instant 
camera generated an image which is sorted into subsets of 
overlapping trio. The depth map generated from each trio then 
combined into a single view point at a given moment.

4. TELE-CUBICLES

“A tele-cubicle is an office that can appear to become one quadrant 
in a larger shared virtual office space.” Initial sites were UIC, UNC, 
and USC, as well as one in the New York Area. The main idea behind 
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this  work came directly  from the Tele-Immersion meeting on July 
21  ,1997  at  the  Advanced  Network  Office.  At  the  meeting  each 
participant university (UIC, NPS,UNC, Columbia, and USC) brought its 
individual designs of cubicles and together immersed the user and 
the  desk.  One  of  the  striking  results  of  the  meeting  was  the 
discovery of  how future  immersive interfaces  look like,  and what 
were  the  needs  and  requirements  at  that  time  to  make  this 
impossible looking task in the past, into reality.

4.1 HOW TELE-CUBICLE WORKS

Fig 2. Tele Cubicles

The apparatus consists of:
• desk surface (stereo immersive desk)

• two wall surfaces

• two  oblique  front  stereo  projection  sources  (might  be 
integrated with projectors)

As illustrated (in fig 2) the three display surfaces meet each other in 
the corner to make a desk. At the moment four tele-cubicles can be 
joined to form a large virtually shared space. The walls appear to be 
transparent passage for other cubicles during this linkage, and the 
desk surfaces join to form a large table in the middle. Objects at 
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each place can be shared for viewing across the common desk and 
through walls  can be seen the colleagues at other end and their 
environment.

Fig 3. Working of tele cubicle

Fig 3 describes how the participants so far away share the same 
physical space, through common immersed stereo desk and can see 
each  other  environment,  virtual  objects  place  in  the  others 
environment, across the walls which looks like transparent glasses 
when  cubicles  connected  together.  So  the  virtual  world  extends 
through the desktop. The short term solution at that time was to 
have remote environment pre-scanned which lead towards the goal 
which was obviously to have environment automatically scanned.
In the early years there were some limitations in the task as each 
partner university did not have the same techniques to present itself 
to others. Various modules like Sketch, Body Electric, and Alice were 
the results of the first year development, but they were not of much 
success as there were not many technologies available at that time 
to integrate them.
The hectic efforts in this regard initiated a project called Office of 
the Future. In this project the ideas which were discussed in the July, 
1997  meeting  coined  together.  The  approach  was  to  use  the 
advanced techniques in computer vision field to capture the visible 
objects in the office like furniture, people, etc. The capture images 
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were then reconstruct and transmitted over the network to the other 
remote site for display.

5. PRESENT RESEARCH
11



5.1 Media Technologies

Media Technologies use vision based three dimensional 
reconstructions from set of
images using multi-baseline stereo algorithms for extraction of 
information. Trinocular Stereo Reconstruction Algorithm is used for 
this purpose. 3D ray intersection yields pixel depth and then media 
filter the disparity map to reduce outliers and produce depth maps 
of 320x240 (1/z,R,G,B).

5.2 SOFT

Soft was the first technology construction of images without the 
need of recompilation and customization of objects. It was standard 
tele-cubicle implementation for blend real and synthetic worlds. 
Researchers worked to enable existing and future 3D application. 
They develop baseline distributed virtual reality platform to make 
collaboration and application sharing easy.

DIS - multicasts small update packets which contain positional and 
event information.

CAVERN soft - provides a persistent, shared memory distributed 
over a user constructed software topology with a relaxed 
consistency model.

Bamboo - uses lots of multicast groups to perform area-of-interest 
management.
       

5.3 SANDBOX

Stands for Scientists Accessing Necessary Data Based On 
eXperimentation.

It was developed as a subset of NASA’s FIFE scientific database 
using the CAVE(tm) virtual reality theatre. It allows the researchers 
to retrieve data from scientific database with the help of virtual 
reality tools. User can investigate data by the usage of tools, by 
setting and placing tools of their choice in Sandbox to retrieve data. 
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Like they can have data of specific day by choosing the specific 
temperature.

6. CONCLUSION

All this relies on the advancement in emerging technologies, most 
heavily  on  the  ability  of  Internet  to  ship  data  across  different 
networks  without  delay.  In  this  regard Internet2  is  the key.  Both 
projects are going hand to hand. According to one of the researchers 
of Tele- Immersion Team, Defanti, “such technology would enable 
researchers to collaborate in fields such as architecture, medicine 
and astrophysics  and  airplane  design.  The  beauty  of  it  is  that  it 
allows  widely  separated  people  to  share  a  complex  virtual 
experience. You might be testing a vehicle," says Defanti. "You want 
to smash it into the wall at 40 miles per hour and put your head by 
the cylinder block. Say there's a guy from Sweden and you have to 
prove to him that it doesn't move by 3 centimeters or more. That 
kind of stuff works."
In the years to some it will be one of the major developments. You 
could visit each other environment, but one thing which is far behind 
to achieve is the physical contact of individuals at each end.

So it can be summarized as:

• Collaboration at geographically distributed sites in real-time
• Synthesis of networking and media technologies
• Full integration of Virtual Reality into the workflow

13



7. REFERENCES

1. www.advanced.org/teleimmersion.html
2. http:// www.cs.unc.edu/%7Eraskar/Office/
3. http://www.cs.brown.edu/research/graphics/research/telei/
4. http://www.cis.upenn.edu/~sequence/teleim1.html

14


	Tele-immersion
	                                    1. Introduction


