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Microsoft Kinect 'fastest-selling device on
record’

Microsoft has sold more than 10 million
Kinect sensor systems since launch on 4
November, and - according to Guinness
World Records - is the fastest-selling
consumer electronics device on record.

The sales figures outstrip those of both Apple's
iPhone and iPad when launched, Guinness
said.

The popularity of the Kinect has helped to boost

Kinect is an infrared camera add-on for .
sales of games, Microsoft says

Microsoft's Xbox 360 games console that allows

it to track body movements.
Related Stories
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Depth cameras
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HoloDesk

Direct 3D Interactions with a Situated
See-Through Display

Otmar Hilliges', David Kim"*, Malte Weiss"’, Shahram lzadi’

Microsoft Research Cambridge, "Newcastle University, RWTH Aachen
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Even if each video frame independently hf;

prob. 99.9% of beingcorrect then
after only 1min, prob. offailure 1s83% !

.




Kinect: the challenge

No Initialisation
Musta Y SO@SNJ FIF Af €
Allhuman poses, shapes & sizes

Limitedcomputebudget:
less than 10% of processing power of XB6f&









Classifying pixels

ComputeP(c| w;)
pixelsi =(x, y)
body partc
iImage windoww,

Discriminative approach
learn classifieP(c| w;) directly from training data






Synthetic training data

A 65T

Train classifier to be invariant to:




Body types and clothing




Simulating camera artefacts

Synthetic data realistic but too clean

Artificially corrupt depth images
depth resolution
pixel noise .
missing pixels (e.g. hair) €
rough edges
cropping (out of frame)
occlusions & &







Fastdepth image features

Depth comparisons:
f(x; 5 0) =d(x) t d(xp),
wherex;, = x; + \/d(x;)

Background pixels:
d =large constant

“’\
desired ;

body parts /




Decision tree classification

Toy exampledistinguish image V\gndpw
left (L) and right R) centred at
sides of the body f(i ; ) >€,

f(i;.0) >G5

R

P(c) P(c)
b [T}



Training decision trees [Breimanet al.84]

PA(O)] 2 ={ W; } for alli

Il

body partc f(i; \)>¢,

P(0)] I |

reduce entropy c

Choose (, ¢) that maximises
information gain:

Goal:drive entropyat
leaf nodes to zero




Body part recognition

Input depth image Inferred body parts



Cluster pixels into hypotheses

Each pixel gives
body part probability mass

Depth image gives
3D pixel positions

Meansshift on Parzen density
estimator gives 3D body joint
hypotheses




