
¢ƘŜ ά±w ŎŀǾŜέ ŀǘ aƛŎƘƛƎŀƴΥ
A Brief History

Ted Hall <twhall@umich.edu>
VR | AR Software Developer
The University of Michigan
Ann Arbor, Michigan, USA

2024-11-21



6 time-ȊƻƴŜǎ ǿŜǎǘ ƻŦ /ŜƴǘǊŀƭ 9ǳǊƻǇŜΣ ƛƴ ǘƘŜ DǊŜŀǘ [ŀƪŜǎ ǊŜƎƛƻƴ ƻŦ bƻǊǘƘ !ƳŜǊƛŎŀ Χ



In the southeast corner of the State of Michigan, USA ς 70 km west of Detroit



ÅBuilding opened 1996
Åά±w ŎŀǾŜέ ƛƴǎǘŀƭƭŜŘ мффт



1997:  Fakespace Boom ς ǘƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ŀǊǘ ŦƻǊ άƘŜŀŘ-ƳƻǳƴǘŜŘ ŘƛǎǇƭŀȅǎέ

¢ƘŜ άŎŀǾŜέ ƛǎ ƛƴ ƘŜǊŜ Χ



1997:  screen resolution 768 × 768 (?);  tethered tracking;  single primary viewer



2006:  screen resolution 1024 × 1024;  tetherless tracking;  single primary viewer



2021:  Frankenstein surgery to resurrect a 15-year-old projector



2023:  A 17-year-old projector dying for the 3rd time



2023:  New projectors arrive!



2023:  And a new sign:  MIDEN ς Michigan Immersive Digital Experience Nexus 



2023:  screen resolution 1080 × 1080;  tetherless tracking;  dual primary viewers



MIDEN
Michigan Immersive Digital Experience Nexus
with due respect to CAVE, Electronic Visualization Laboratory, University of Illinois @ Chicago
https://www.evl.uic.edu/research/1769

ÅмлΩ × млΩ × млΩ ŎǳōƛŎ ǎǇŀŎŜ ώмлΩ Ґ оΦлпу Ƴϐ
ÅRear projection on left, front, and right walls
ÅFront projection on floor
ÅFrame-sequential stereo

Å{ƛƴƎƭŜ ǾƛŜǿŜǊ ƳƻŘŜΥ  н ŜȅŜǎΥ  [ŜŦǘΣ wƛƎƘǘΣ [ŜŦǘΣ wƛƎƘǘΣ Χ
o 120 images / second  [(60 images / second / eye) × 2 eyes]
o 2160 × 2160 pixels per surface

ÅDual viewer mode:  4 eyes:  Left-A, Left-B, Right-A, Right-.Σ Χ
o 240 images  / second  [(60 images / second / eye) × 4 eyes]
o 1080 × 1080 pixels per surface



!ŘǾŀƴǘŀƎŜǎ ƻŦ άŎŀǾŜǎέ ƻǾŜǊ ƘŜŀŘ-mounted displays

Å270° horizontal field of view, standing @ center & facing forward
ÅLighter headwear
Å[Ŝǎǎ ŎƘŀƴƎŜ ƛƴ ƛƳŀƎŜ ǇǊƻƧŜŎǘƛƻƴ ǿƛǘƘ ƘŜŀŘ Ǌƻǘŀǘƛƻƴǎ όƻƴƭȅ ƳƛƴƻǊ ǎƘƛŦǘ ƛƴ ǇŀǊŀƭƭŀȄύΣ ǎƻ Χ
ÅLess provocative of simulator sickness
ÅLess disorienting, easier acclimation
ÅLess isolating, more collaborative ς shared experience
ÅViewers see natural selves immersed in virtual world
ÅSee and speak with humans, not avatars

The technology gets out of the way.
Use VR to teach (versus teaching VR).



First-time MIDEN users, within minutes ς άŦƭȅƛƴƎέ ǘƘǊƻǳƎƘ  LƴǘŜǊƴŀǘƛƻƴŀƭ {ǇŀŎŜ {ǘŀǘƛƻƴ όL{{ύ



Nursing study:  visual cues in assisted-living ς for residents with poor eyesight & memory



Architectural assessment:  accuracy of simulated lighting and acoustics 



!ǊŎƘƛǘŜŎǘǳǊŜ ƛƴ ŎƻƴǘŜȄǘΥ  ά9ƳǇŀǘƘȅ ƛƴ tƻƛƴǘ /ƭƻǳŘǎέΣ ǳǎƛƴƎ [L5!w Řŀǘŀ 



tƘȅǎƛƻƭƻƎȅΥ  ǎƭƛŎƛƴƎ ǘƘǊƻǳƎƘ ǾƻƭǳƳŜǘǊƛŎ Řŀǘŀ ŦǊƻƳ ǘƘŜ ¦{! bLI ά±ƛǎƛōƭŜ IǳƳŀƴέ ǇǊƻƧŜŎǘ



tƘȅǎƛƻƭƻƎȅΥ  ǎƭƛŎƛƴƎ ǘƘǊƻǳƎƘ ǾƻƭǳƳŜǘǊƛŎ Řŀǘŀ ŦǊƻƳ ǘƘŜ ¦{! bLI ά±ƛǎƛōƭŜ IǳƳŀƴέ ǇǊƻƧŜŎǘΦPhysiology:  slicing through CT-ǎŎŀƴ ƻŦ ƳǳƳƳƛŦƛŜŘ ōŀōȅ ƳŀƳƳƻǘƘ ά[ȅǳōŀέ ό˶Ό͋͊)

My avatar, from a real-time Kinect scan 
beamed in from 1600 km away



Mechanical engineering:  slicing through CT-scan of a Chevrolet Volt



Mechanical engineering:  fuel intake velocity vectors in an internal combustion engine



Biochemistry:  visualizing protein structures



Bioinformatics:  visualizing diseases and gene regulation


