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Anomaly Cases
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How many people can be found in a game of tennis?
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How many people in a game of tennis doubles?
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Can we spot anomaly based on player detection?

−1 0 1 2 3 4 5 6 7 8
0

0.2

0.4

0.6

Singles

 

 

Australia2003
Aus2003Mens
Japan2009

0 1 2 3 4 5 6 7 8
0

0.2

0.4

0.6

moving agents

Doubles

 

 

Australia2008
US2006

Teo de Campos (CVSSP – Surrey) Anomaly on player counts Queen Mary UL, 27 June 2011 5 / 10



Measurement functions

χ2 statistics

χ2(x, x̂) =
1
2

D∑
d=1

[xd − x̂d ]
2

xd + x̂d

Two-sample Kolmogorov-Smirnov test

KS(x, x̂) = sup
d
|xd − x̂d |

Mode difference

MD(x, x̂) = arg max
d

(xd)− arg max
d

(x̂d)
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Anomalies detected on games of singles
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Anomalies detected on games of doubles
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Noise measurements

Video mean ±std median
Australia2003 1.922± 0.093 1.9

Aus2003Mens 3.065± 2.328 2.1
Japan2009 1.623± 0.466 1.6

Australia2008 1.290± 0.996 0.8
US06WomenDouble 1.541± 1.942 0.9

noise =
1
D

D∑
d

σ(md)

where md is the array containing the value of all pixels taken into
acount to compute the mosaic at the pixel position d .
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Plan

Wrap this up into a paper
Use prior knowlege of player height to estimate bounding box
scales
Improve action classification using a sliding window and voting
Work on player detection/tracking
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