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T IS never the same on television. Sport, I that is. And i t  probably never will be. 

The roar of the players and the smell of 
the crowd will not be easy toduplicate re- 
motely. But iflakeo Kanade, ofCamet$e- 
- Melon -. -. U n i v e m  ._ _ _  in Pittsburgh, has his 
way, televised sport may, one day, in one 
crucial way, be better than the real thing. 

Dr Kanade, who is the director o fQr -  
n%k-M&n’s Robotics Institute, is ex- 
perimenting with a system that could al- 
low a television viewer to watch the 
action not just from the sidelines, or even 
in close-up, but from anywhere on the 
field of play. If someone so desired, he 
could see a game from the referee’s point 
of view, or even from the ball’s. 

The system, which Dr Kanade refers to 
as “virtualised reality”, works by creating 
a threedimensional representation of a 
bit of the real world inside a computer. 
Ordinary television pictures are com- 
posed of pixe!s-coloured dots arranged 
on a surface. The virtualised system takes 
this idea one stage further, storing its im- 
ages in the form of threedimensional 
“voxels”. The space to be televised (in this 
case a five-metre diameter hemisphere) is 
divided into small imaginary cubes (in 
the experimental set up, they are a 
centimetre along each edge) I t  is then 
merelya question of recording what is g e  
ing on in each cube 30 times a second in 
order to produce the threedimensional 
equivalent ofa video. 

This is no small task. To construct 

such a 3 - ~  video means being able to see 
the space represented by each vorel all the 
time from many different angles. To do 
so, Dr Kanade needs to employ 51 video 
cameras just for his small experimental 
arena. Then there is the question of the 
software needed to integrateall 51 images. 
Each bit of each object in the arena must 
be triangulated continuously, so that the 
computercankeeptrackofwhichvoxel it 
is in. Writing the programs that do  this 
has been the team’s main task 

The result is a representation of the 
hemisphere, and an-ything in it, in the 
computer‘s memory. That, in turn, allows 
the computer to behave as a so-called 
“synthetic camera”. It can generate a mov- 
ing two-dimensional image of any view 
thatcanbeseenfromanypoint insidethe 
hemisphere And with only a few extra 

lines of code this “camera” can be “at- I 

tached“toan object within the-irtualised 
reality, and thus move around with it, re- 
cording what that object can “see”. 

Unfortunately, the processing re- 
quired to perfbrm the integration ofall 51 
two-dimensional images into a threedi- 
mensional one is so demanding that the 
computers Dr Kanade has available take 
five days to produce ten seconds-worth of 
video. It will, he reckons, be at least five 
years before machines fast enough to pro- , 
cess the images as they are generated are 
available 

So far, Dr Kanade has not managed to 
film an entire game of anything (indeed, 
in the space available, the biggest field of I 
play that would fit is a pool table) He I 
does, however, have virtualised-reality re- 
cordings of a man swinging a baseball 
bat, and two people bouncing a basket 
ball between each other. Perhaps a game 
of chess could follow. 
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