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10 milliseconds per frame









 2016 SIGGRAPH Talks 

“Bringing Google Earth to virtual reality” 

  – Dominik Kaeser, Matthias Buhlmann





Navigation



Teleport



Scale



Step teleport



Scaled step teleport



Scaled flying



Flying = Nausea Teleport = Context loss



Nausea

Hard to use
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Context loss Immersion loss
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Tunnel vision



Globe below



Globe in front



Basic drag



Basic drag



Cone drag





1. Scaled flying 

2. Tunnel Vision 

3. Cone drag 

4. Globe in front
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The feel



Drag



Drag jitter



Drag jitter



Small angle delta = Little movement 

Small angle delta = Large movement

Distance based smoothing



F = kx - cv - friction 

Damping ratio >= 1 

Switch between static and kinetic friction

Spring based model



Post filter

Apply low pass filters



The filters

Initial transform Current transform



Pre filter

Bendable laser

Post filter



Pre filter
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Drag effects

Cur / Prev 
post filter

Delta angle

Interpolate between slow / fast sound 

Haptics Strength



Filtered drag



Filtered drag
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Speed constant in Room Space
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Speed as power function
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Blended speed



Space

Atmosphere

Airplane

Ground



NightDay





1. Simulating weight 

2. Adaptive flight speed 

3. Dynamic soundscapes
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Search



1. Input UI 

2. Search destination 

3. Search pin





Lullaby

github.com/google/lullaby





Search destination









2m in Room Space



15°



Search Pin
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1. Search text entry 

2. Visible point of interest 

3. Pin legibility



Street View









1. Street View availability 

2. Entering / exiting

























1. Discoverability on controller 

2. Intuitive enter/exit



thank you


