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The ( last ) Platform
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Computer Vision?

Presence
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Why Tracking?

No Tracking 3-DOF 6-DOF
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Tracking Hardware: HMD

Peak wavelength: 850 [nm]
Angle of half intensity: ±60 °
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Tracking Hardware: Camera

• Global shutter
• IR filter

• Exposure time ~200[us]

• Wireless sync shutter ė LEDs

NIR QE at 850 ~ 20 %
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Vision Pipeline: Blob Segmentation

•Centroid
•Size
•Brightness
•Shape

Distortion Correction
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Vision Pipeline: Decoding w \ Modulation

2D tracking

High Low
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Bootstrapping: 3 Points PnP

Noise

Identification 

Errors

Multiple 

Solutions

RANSAC
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Bootstrapping: PnP Refinement

Iterative Object Space ErrorOptimization
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Tracking

Predict  Ҧ Match Ҧ PnP Refinement

3D 

Model

Camera 

Model

Motion

Model

Matcher
(Distance & Normals)
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Sensor Fusion

Vision
60Hz

IMU
1000Hz

Prediction
Rendering

90Hz
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Complementary Filter: Orientation (IMU)

orientation = (orientation + gyro * dt ) * ( 1 - gain) + accelerometer * gain
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Complementary Filter: Orientation (IMU + Vision)

Now             only impacts Rolland Pitch
Yawis determined based on orientation from vision
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Complementary Filter: Position (IMU + Vision)

Time stamp data to correlate camera and IMU samples
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Prediction & Smoothing

Identification
(Modulation)

3D Pose 
reconstruction

3D Model

IMU

Sensor 
Fusion

Application
Smoothing

Prediction
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Tracking Quality

•Precision @1.5m:
•Mean ~ 0.05mm
•P2P << 1mm 

•Range: ~2-2.5m

•Latency ~ 1ms (IMU)

•Vision pipeline ~2ms 
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Whatôs Next: Environment

Object Detection

Dog Detection

Room Modeling



19

Whatôs Next: User
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