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Mixed Reality 



Spatial Awareness 
Motion Tracking – Depth Sensing – Area Learning 

 
 
 
 
 

Surface Reconstruction – Plane & Void Detection 



Spatially Aware Devices 



Now available in Australia, Canada, France,
 Germany, Ireland, New Zealand, United Kingdom,

 and United States. 



Wearable Windows 10 PC 



Infrared Camera Spatial Mapping 



Motion and Gesture Tracking 



Speech Recognition 

●  System level
 commands 

●  User configurable
 commands 



Rest API 



Best Spatial
 Mapping 

WINNER 
SFVR HoloLens

 Hackathon 2016 
 



●  Enabling epic cinematic
 experiences anywhere! 

●  Discover mysterious
 dangers lurking beyond
 your walls 

●  Explore space for
 resources 

Behemoth for HoloLens 



#AWE2016 



Mixed Reality UX 

● Embrace 3D Space 
● 3D Audio is Critical 
● ReFlow to environment 



MxR ReFlow 
Adapt to each space 
●  AI/CSS for MxR 
●  Mesh generation 
●  Plane extraction 
●  Feature identification 
●  Relative placement 



HoloLens Development Environment 

Microsoft UWP/ HoloToolKit / SpatialMapping \ SpatialProcessing   



Spatial Processing 

2014 



Spatial Processing HoloToolkit 
●  Basic Spatial Mapping 
●  Access/Visualize Spatial Data 
●  Save/Load Rooms 

●  Spatial Processing 
●  Surface Meshes to Planes 

● wall, ceiling, floor, table, unknown 
● Floor Buffer 
● Ceiling Buffer 

●  Custom Shape Definitions 





Lenovo Phab2 Pro 
Launched Worldwide 
November 1st, 2016	

Development Kit 
Launched in Select Countries 

June 1st, 2014	



Tango Motion Tracking 
●  Visual-Inertial Odometry (VIO) 
•  Tracking image differences 
•  Inertial motion sensors 
•  Combined for greater accuracy 
●  Limits: 
•  Drift 
•  No memory 
•  Lighting 



Tango Area Learning 
●  Simultaneous Location and Mapping

 (SLAM) 
•  Location memory  
•  Drift correction 
●  Limits: 
•  Mapping time 
•  Areas change over time 



Tango Depth Sensing 
●  Point Cloud  
•  Infrared light 
•  Markerless AR 
●  Limits: 
•  Environmental 
•  0.5 to 4 meters 



Environmental Issues 
●  “I can’t see.” – too dark 
●  “I am lost.” – featureless  
●  “I am dizzy.” – too fast 



Tango Development Environment 
ü  SDK Options 

•  C, Java, Unity 
ü  UX Framework 
ü  Active Community 



Best
 Entertainment 

WINNER 
Project Tango App

 Contest 2015 
 Launched Worldwide

Nov 1st, 2016! 



Story-Driven Physical Hidden-Object Game 



Motion Tracking driven design  

“In this mystery sleuthing title, you play an
 imprisoned spirit, trying to find peace by
 solving the mystery of your own death.”

“It takes place in a spooky 3D mansion, and
 the entire game is controlled by walking
 around holding Tango.”

“The room is merely projected through the
 Phab 2 Pro's 6.4-inch display, but because
 of its motion tracking mechanisms, I was
 able to keep my head inside the game
 despite not having the phone physically
 strapped to my face.”



Motion Tracking driven design  



Motion Tracking driven design  



Motion Tracking driven design  
●  Must physically move to pick up items 
●  Level select by walking, not tapping 
●  Highly natural and intuitive! 



Motion Tracking driven design  



Mixed Reality with Tango Google I/O
 2016 



Now – User Reliant Spatial Identification 
 
●  Walls 
●  Surfaces 
●  Objects 



Next step - Spatial Understanding 
●  Spatial mesh – just gives you collision. 
●  Segmentation 
●  Classification 



Designing for Arbitrary Spaces  
●  Traditional design based on specific

 placement 
●  Experience composition at the time of use 
●  Rules and constraints design pattern 



Responsive Environment Design 
●  Environment Composition at the time of use 
●  Rules and constraints design pattern 
●  Solvers and AI based layout 
 



Environment Re-visualization 

Cyrus Lum 
“Worlds Away” 

FINALIST 
Lenovo Tango

 Hackathon 
2016 
 





Bending Reality – XR 
●  VR influenced by the real world 
●  Tactile presence 
●  Moving between – the real

 and the virtual 
 



Subtraction = Magical 



vs 
●  Infrared mapping 
●  Visual tracking 
●  Phablet 
●  Touchscreen  
●  Android 
●  Consumer 
●  $499 

•  Infrared mapping 
•  Visual tracking 
•  Headset 
•  Gestures 
•  Windows 
•  Enterprise 
•  $3000 



Beyond Tango
 & HoloLens 



Smart Glasses
 Adoption Forecast 



2017? 

Ultimate AR Headset? 



MxR Dev Kit 



R-7 Smartglasses 



Apple iPhone 7 Plus and Beyond 
●  Dual-cameras 
●  PrimeSense 
●  Metaio 





Santa Cruz Prototype 



Project
 Alloy 



Democratizing VR + MxR 



Summary 
●  HoloLens – Enterprise MxR headset 
●  Tango – Consumer MxR handheld device 
●  Embrace 3D motion controls 
●  Design for arbitrary spaces 
●  Develop for the future, today! 
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