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Microsoft Kinect Sensor 
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http://www.kinecthacks.net/  
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~ 90 Projects as of 12/04/2010 

Every few hours new applications are emerging 
for the Kinect and creating  new phenomenon 
that is nothing short of revolutionary. 

- Quote from KinectHacks.net 

24 pages as of 2/10/2011 
63 pages as of 1/12/2012 
67 pages as of 5/20/2012 



3D Video Capture 
http://www.youtube.com/watch?v=7QrnwoO1-8A 
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Music Video 

http://www.youtube.com/watch?v=VMWc2KPFFv4 

http://www.youtube.com/watch?v=VMWc2KPFFv4


Navigational Aids  
for the Visually Impaired 

http://www.youtube.com/watch?v=l6QY-eb6NoQ 
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www.microsoft.com/en-us/kinectforwindows 
 

ÅAccess to deep Kinect system information  
ïDepth data, near mode 

ïSynchronized depth and RGB streams 

ïAudio 

ïDirect control of the Kinect sensor 

ïSystem API 

ïSkeletal tracking, sitting or standing up 

ïVoice command 

 

Kinect for Windows SDK 

http://www.microsoft.com/en-us/kinectforwindows
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Sample App: Shape Game 



HOW IT WORKS ? 

Human stereo vision 

Computer stereo vision 

Kinect sensing technology 



Human Stereo Vision 

Difference  
in your two eyes 

gives you the ability 
to perceive  

your surrounding 
environment  

in 3 Dimensions 

http://www.vision3d.com/stereo.html 



Key to Perceive in 3D 

ÅSee two different views 

ÅMatch similarity between the two views 

ÅFuse them to reconstruct the scene in 3D 

 

To see 3D,  

ÅYour two eyes must work simultaneously  

ÅYour brain is able to fuse the two views 

 

ÅAt least 12% of people have some problem with 
their stereo vision 

http://www.vision3d.com/whycant.html 



How it works? Kinect Sensor 

ÅModified structured light 3D scanner 

ïIR projector 

ïIR camera 

ïRandom  
pattern 



Matching & Depth Map 

ÅCorrelation 



Overlay of Depth Map on IR Image 

 



Kinect Calibration 

ÅThe Kinect calibration card is used to 
recalibrate your sensor in the event the sensor 
is not properly tracking your body. The card is 
included in the Kinect Adventures games. 



RGB vs. Depth Sensors 

RGB 

TOnly works well lit 

 

TBackground clutter 

 

TScale unknown 

 

 

DEPTH 

RWorks in low light 

 

RtŜǊǎƻƴ ΨǇƻǇǎΩ ƻǳǘ ŦǊƻƳ bg 

 

RScale known 

 

TShadows, missing pixels 

 

much easier 
with depth! 



Challenges 

ÅNoisy data  
ïHow to characterize the uncertainty? 
ïHow to deal with the sensor inefficiency (e.g., non-IR-

reflective surface, environment with strong ambient IR)? 

ÅPartial data 
ïHow to fuse multiple views? 
ïHow to deal with interference between multiple sensors? 
ïHow to leverage visual sensors? 

ÅRaw data 
ïHow to infer high-level/semantic information? 

ÅMultimodal data 
ïHow to collaborate with audio, tactile, inertial sensors to 

create compelling applications? 

 

Video 

mapping.wmv


HUMAN BODY-LANGUAGE 
UNDERSTANDING 



Human Body Language 

ÅA form of non-verbal communication 

ïBody posture 

ïGestures 

ïFacial expressions 

ïEye movements (eye gaze) 

ÅHumans send and interpret such signals 
almost entirely subconsciously 
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Outline 

ÅSkeletal tracking 

ÅHuman action recognition 

ÅHand gesture recognition 

ÅHead pose and facial expression tracking 



SKELETAL TRACKING 
Jamie Shotton, Andrew Blake, Kinect Team 



Human pose estimation 
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Kinect tracks 20 body joints in real time.  


