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2016 SIGGRAPH Talks

“Bringing Google Earth to virtual reality”

— Dominik Kaeser, Matthias Buhlmann
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Step teleport




Scaled step teleport




Scaled flying
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Flying = Nausea Teleport = Context loss

27?72




Nausea

Context 1loss Immersion 1loss

Hard to use






Tunnel Vision
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Nausea

Scaled flying
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Tunnel vision

Context 1loss Immersion 1loss

Hard to use
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Globe in front




Basic drag




Basic drag




one drag
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The feel
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Drag

Google Earth VR
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Distance based smoothing

Small angle delta = Little movement

Small angle delta = Large movement




Spring based model

F = kx - cv - friction

Damping ratio >= 1

Switch between static and kinetic friction




Apply low pass filters

Post filter




The filters

Initial transform Current transform



Bendable laser

Pre filter




Bendable laser

A Pre filter




Bendable laser




Drag effects

Interpolate between slow / fast sound

Haptics Strength

Delta angle

Cur / Prev.  ""-e.
post filter




Filtered drag
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Speed in m/s
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Speed = a * scale’b
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Google Earth VR



Speed = a * scale’b
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1. Simulating weight
2. Adaptive flight speed

3. Dynamic soundscapes



Search

Nadav Ashkena21
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1. Input UL
2. Search destination

3. Search pin
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Lullaby

github.com/google/lullaby

o Features Business Explore Marketplace  Pricing This rep

Index.md Fint e ooy path

Lullaby

What is Lullaby?

Lullaby is 3 cc on of C++ libraries designed to help teams develop virtual and augmented reality exper

Key Features

High-performance Ce Josignad fc ding VR/AR

Support for full 3D VR environments, including geom ial audio

Entity-Component « officiont runtime p
ta-driven develop

Common sot o atons, reticle, etc.) for Ul develc

Material VR: Widgets feg. image buttons, retice, etc.) for bullding VR

Animation system for fluid, respons and “living" en tal cbjects.

Support for Cardboard/Daydream headsets, Daydre VR Keyt

Java-based API for integration with existin

which provides a high-leve view of the Lullab







Search destination




T 2 3 g w e r t y
4 5 k |
6 a s d f g h | «
7 8 9 4 z x ¢ v b nm !t ?
0 - #4= @ - aj

Google Earth VR



Half Moon Bay

CA

Half Moon Bay State Beach

Half Moon Bay, CA

Halfweg

Netherlands

Halford Avenue

Santa Clara, CA

Half Moon Bay

Auckland, New Zealand
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Scale in World Space

Scale = sp * d*p
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1. Search text entry
2. Visible point of interest

3. Pin legibility



Street View
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Google Earth VR



ing / exitin
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San Francisco Bay
California

§ Street View Available

Google Earth VR
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1. Discoverability on controller

2. Intuitive enter/exit
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