
Good afternoon. Iôm Michael Abrash, and Iôm part of the group 
working on virtual reality at Valve. Today Iôm going to share as 
much of what weôve learned as I can cram into 25 minutes; 
Iôm going to go fast and cover a lot of ground, so fasten your 
seat belts!  
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17 years ago, I gave a talk at GDC about  the technology John 
Carmack  and I had developed for Quake . 

That  was the most fun I ever had giving  a talk , because for 
me Quake  was SF made real, literally.  

You see, a round 1994,  I read Neal Stephensonôs Snow Crash , 
and instantly realized a lot of the Metaverse  was doable then ï 
and I badly wanted to be part of making it happen.  

The best way I could see to do that was to join Id Software to 
work with John on Quake, so I did, and what we created there 
actually lived up to the dream Snow Crash had put into my 
head.  

While it didnôt quite lead to the Metaverse  ï at least it hasnôt 
yet ï it did lead to a huge community built around realtime  
networked 3D gaming, which is pretty close.  

Helping to bring a  whole new type of entertainment and social 
interaction into existence was an amazing experience, and i t 
was all hugely exciting ï but itôs easy to forget that Quake  
actually looked like this:  
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And it took 15 years to get to this  
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With that in mind, letôs come back in the present, where one 
of the key missing pieces of the Metaverse  ï virtual reality ï 
looks like it might be on the verge of a breakthrough.  

Before we get started, Iôd like to define a few terms: 

Virtual reality, or VR, is when youôre immersed in a purely 
virtual world.  

Playing Team Fortress 2 in an Oculus Rift would be VR.  

Augmented reality, or AR, is when real reality, or RR, is 
enhanced with virtual images that appear to coexist with the 
real world.  

Playing a game on a virtual chessboard thatôs sitting on a real 
tabletop while wearing a see - through head mounted display 
would be AR.  

Most of what Iôll say about VR today applies to AR as well. 

The key commonality between VR and AR is that virtual 
images appear to exist in the same frame of reference as the 
real world.  

So when you move your head, virtual images have to change 
correspondingly in order to appear to remain in the right  
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place.  

This tight association between the virtual world and the real world is 
how VR and AR differ from wearable information devices such as 
Google Glass. Itôs far harder to keep the two worlds visually aligned 
than it is to just display heads -up information.  
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Of course, weôve heard that VR was on the verge of a 
breakthrough before ; w hy should we believe it this time?  

Thereôs no knowing for sure at this point, but it looks like this 
time really may be different , due to a convergence of 
technologies, including  a lot of stuff that was developed for 
mobile but is useful for VR too.  
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There  have also been tremendous advances in head -
mountable display technology,  including projectors and 
waveguides,  as well as in computer vision and in hardware 
thatôs useful for tracking. 

And  finally, for the first time thereôs compelling content  in the 
form of lots  of 3D games that can be ported to VR, as well as 
a thriving indie game community that will jump in and figure 
out whatôs unique and fun about VR. 
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Also, this time VR isnôt just around the corner. 

Itôs here now, at least in the form of the Rift development kit, 
and the Rift is on a path to shipping to consumers in quantity.  

The Rift has a good shot at breaking through,  for several 
reasons:  

It has a w ide field of view  ï that is,  the display covers a large 
portion of the eyesô viewing area; 

Itôs lightweight and ergonomic;  

Itôs affordable; 

And  thereôs potentially lots of content  in the form of ported 3D 
games.  

Most  important, g aming  on the Rift  is highly immersive . I 
remember how blown away I was the first time a rocket trail 
went past me in Quake ï itôs like that, but on steroids, when a 
rocket goes past in TF2 in VR.  

So the Rift has huge potential,  and is  very  exciting.  

Buté 
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Itôs still very early days for the Rift ï this is only the first 
development kit ï and for VR in general, and just as was the 
case with Quake, thereôs lots of room for improvement in all 
areas. Some of those areas are familiar ones, such as:  

Field of view  

Mobility  

Input  

And resolution. The math for resolution together with 
wide fields of view is brutal; divide 1K by 1K resolution ï 
about the best an affordable head mounted display is 
likely to be able to do in the next year ï into a 100 -
degree FOV and you get a display with less than 1/50 th  
the pixel density of a phone at normal viewing distance  

Other areas for improvement are unique to VR and not at all 
familiar, and weôll see some of those over the remainder of 
this talk.  

The bottom line is that as with 3D, it will take years, if not 
decades, to fully refine VR.  

AR is even harder and will take longer to make great.  
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The main point of this talk is to get you to believe this and to 
understand why itôs true, so you can make rational plans for VR 
game development now and in the future.  

 

Thereôs no way I can give you a proper understanding in a 25-
minute talk of the complexity and depth of the issues associated 
with making virtual images seem real to the human perceptual 
system, but I can give you a sense of the breadth of those issues, 
along with a deeper look at one specific problem, and thatôs what 
Iôm going to do today. 
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It seems so simple ï isnôt VR just a matter of putting a display 
in a visor and showing  images on  it ? 

That actually turns out to be hard all by itself.  

But solving it just gets you toé 
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The really hard parts.  

There are three really hard problems that  if solved would 
make VR far more convincing  

Tracking  

Latency  

And stimulating the human perceptual system to 
produce results indistinguishable from the  real world  

All three are different aspects of the core problem,  which is 
the interaction between the display and the human perceptual 
system  

You may well wonder whether head mounted displays are 
really so different from monitors.  

The  answer is y es ï and more so than youôd imagine, for two 
key reasons.  
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