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Slides adapted from John MacCormick, Guido Gerig:
http://users.dickinson.edu/~jmac/selected-talks/kinect.pdf

http://www.sci.utah.edu/~gerig/CS6320-S2012/Materials/CS6320-CV-
S2012-StructuredLight.pdf
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• Depth Video Stream

• Skeleton detection
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How does the Kinect Gesture Tracking Work

• Several key technologies

•  to compute a depth image

• Structured light

• Depth from focus

• Depth from stereo

•Machine learning to infer skeleton position
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How does the Kinect Gesture Tracking Work

• Structured light

• The depth map is constructed by analyzing a projected 
speckle pattern of infrared laser light

•Microsoft licensed this technology from PrimeSense

• The depth computation is done by the PrimeSense 
hardware in the Kinect

• Details are not public, the following is speculation based 
on patent applications
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How does the Kinect Gesture Tracking Work

• Structured light

• A Computer Vision concept

• Based on projecting a known light pattern onto a scene

• Analyzing how the observed light differs from the 
known projection

• Assuming that the differences are due to the topology 
of the world
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How does the Kinect Gesture Tracking Work

• Structured light

• Technique #1
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How does the Kinect Gesture Tracking Work

• Structured light

• Technique #2
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Structured Light Technique #2

http://www.sci.utah.edu/~gerig/CS6320-S2012/Materials/CS6320-CV-S2012-StructuredLight.pdf

Tuesday, March 5, 13

http://www.sci.utah.edu/~gerig/CS6320-S2012/Materials/CS6320-CV-S2012-StructuredLight.pdf
http://www.sci.utah.edu/~gerig/CS6320-S2012/Materials/CS6320-CV-S2012-StructuredLight.pdf


Structured Light Technique #2

http://www.sci.utah.edu/~gerig/CS6320-S2012/Materials/CS6320-CV-S2012-StructuredLight.pdf

Tuesday, March 5, 13

http://www.sci.utah.edu/~gerig/CS6320-S2012/Materials/CS6320-CV-S2012-StructuredLight.pdf
http://www.sci.utah.edu/~gerig/CS6320-S2012/Materials/CS6320-CV-S2012-StructuredLight.pdf


Structured Light Technique #2

http://www.sci.utah.edu/~gerig/CS6320-S2012/Materials/CS6320-CV-S2012-StructuredLight.pdf

Tuesday, March 5, 13

http://www.sci.utah.edu/~gerig/CS6320-S2012/Materials/CS6320-CV-S2012-StructuredLight.pdf
http://www.sci.utah.edu/~gerig/CS6320-S2012/Materials/CS6320-CV-S2012-StructuredLight.pdf


Structured Light Technique #2

http://graphics.stanford.edu/projects/mich/more-david/scanner-head-and-david-head-s.jpg

Tuesday, March 5, 13

http://graphics.stanford.edu/projects/mich/more-david/scanner-head-and-david-head-s.jpg
http://graphics.stanford.edu/projects/mich/more-david/scanner-head-and-david-head-s.jpg


Application of Structured Light Scanning

Tuesday, March 5, 13



Application of Structured Light Scanning

http://www.flickr.com/photos/nathaninsandiego/6165296066/sizes/z/in/photostream/

Tuesday, March 5, 13

http://www.flickr.com/photos/nathaninsandiego/6165296066/sizes/z/in/photostream/
http://www.flickr.com/photos/nathaninsandiego/6165296066/sizes/z/in/photostream/


Application of Structured Light Scanning
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Application of Structured Light Scanning

Digital Michelangelo Project:
http://graphics.stanford.edu/projects/mich/
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How does the Kinect Gesture Tracking Work

• Structured light

• Technique #3

Tuesday, March 5, 13



Structured Light Technique #2
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How does the Kinect Gesture Tracking Work

• Structured light

• Do it yourself
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How does the Kinect Gesture Tracking Work

• Course notes: http://mesh.brown.edu/byo3d/notes/byo3D.pdf 

• Slides: http://mesh.brown.edu/byo3d/slides.html

• Source code: http://mesh.brown.edu/byo3d/source.html
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How does the Kinect Gesture Tracking Work

• Structured light

• Kinect Style
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How does the Kinect Gesture Tracking Work

Patent: US 2008/0106746 A1

• Structured light

• The kinect uses random spots created by an infrared laser

• The RGB camera is not used for depth computation
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• Depth from focus
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• Blurry things are further away

Tuesday, March 5, 13

http://www.cs.columbia.edu/CAVE/projects/depth_defocus/images/defocus_ball.mpg
http://www.cs.columbia.edu/CAVE/projects/depth_defocus/images/defocus_ball.mpg


How does the Kinect Gesture Tracking Work

Tuesday, March 5, 13



How does the Kinect Gesture Tracking Work

http://users.dickinson.edu/~jmac/selected-talks/kinect.pdf

Tuesday, March 5, 13

http://users.dickinson.edu/~jmac/selected-talks/kinect.pdf
http://users.dickinson.edu/~jmac/selected-talks/kinect.pdf


How does the Kinect Gesture Tracking Work

http://users.dickinson.edu/~jmac/selected-talks/kinect.pdf

• Depth from focus

Tuesday, March 5, 13

http://users.dickinson.edu/~jmac/selected-talks/kinect.pdf
http://users.dickinson.edu/~jmac/selected-talks/kinect.pdf


How does the Kinect Gesture Tracking Work

http://users.dickinson.edu/~jmac/selected-talks/kinect.pdf

• Depth from focus

• The Kinect dramatically improves the accuracy of 
traditional depth from focus
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• Depth from focus

• The Kinect dramatically improves the accuracy of 
traditional depth from focus

• The Kinect uses a special (“astigmatic”) lens with 
different focal length in x and y directions
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How does the Kinect Gesture Tracking Work

http://users.dickinson.edu/~jmac/selected-talks/kinect.pdf

• Depth from focus

• The Kinect dramatically improves the accuracy of 
traditional depth from focus

• The Kinect uses a special (“astigmatic”) lens with 
different focal length in x and y directions

• A projected circle then becomes an ellipse whose 
orientation depends on depth

Tuesday, March 5, 13

http://users.dickinson.edu/~jmac/selected-talks/kinect.pdf
http://users.dickinson.edu/~jmac/selected-talks/kinect.pdf


How does the Kinect Gesture Tracking Work

Tuesday, March 5, 13



How does the Kinect Gesture Tracking Work

Patent: US 2010/0290698 A1
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• Depth from stereo
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How does the Kinect Gesture Tracking Work

http://users.dickinson.edu/~jmac/selected-talks/kinect.pdf

• Depth from stereo

• Based on parallax
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• Depth from stereo
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• If you look at the scene from two angles, objects that are 
close get shifted to the side more than objects that are far 
away
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• Depth from stereo

• Based on parallax

• If you look at the scene from two angles, objects that are 
close get shifted to the side more than objects that are far 
away

• The Kinect analyzes the shift of the speckle pattern by 
projecting from one location and observing from another
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How does the Kinect Gesture Tracking Work

• Structured light

• Kinect Style

• The Kinect uses an infrared projector and sensor

• It does not use the RGB camera for depth computation

• Depth from focus

• Depth from parallax

• This creates a depth map
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How does the Kinect Gesture Tracking Work

• Demo

• Explain “point cloud”
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How does the Kinect Gesture Tracking Work

• Inferring body position is a two-stage process

• First, Depth-map

• Then Body Position

http://users.dickinson.edu/~jmac/selected-talks/kinect.pdf
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How does the Kinect Gesture Tracking Work

• Stage 2 has 2 substages

•Map the depth-map to body-parts

•map body-parts to 3d Joint proposals

http://users.dickinson.edu/~jmac/selected-talks/kinect.pdf
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http://youtu.be/abS7G5ZT17c

http://youtu.be/a0mdgdQfa-Q

http://vimeo.com/16985224

Tuesday, March 5, 13

http://youtu.be/abS7G5ZT17c
http://youtu.be/abS7G5ZT17c
http://youtu.be/a0mdgdQfa-Q
http://youtu.be/a0mdgdQfa-Q
http://vimeo.com/16985224
http://vimeo.com/16985224


How does the Kinect Gesture Tracking Work

Tuesday, March 5, 13



How does the Kinect Gesture Tracking Work

http://users.dickinson.edu/~jmac/selected-talks/kinect.pdf

Tuesday, March 5, 13

http://users.dickinson.edu/~jmac/selected-talks/kinect.pdf
http://users.dickinson.edu/~jmac/selected-talks/kinect.pdf


Tuesday, March 5, 13


