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Change Detection, Skin

1 Detection

Lecture-10

» Detection of interesting objects in videos is the first
steo in the process of automated surveillance,

» Foous of attention methed sreathy reduces the procsssins
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* Problems in Realstic situations:

« Moving but uninb=resting abj=ds
o B trees, faQs or graes.
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i Segmenting Background
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UCF Computer Vision Lab.

* Difference Pictures

= Jain, R. and Nagel, H. 1979. * "0On the
analysis of accumulative difference
pictures from image sequences of real
world scenes”, JEEE Trans. on Pattemn
Analyvsis and Machine Inteligence 1, 2,
pp 206-214.
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Background Subtraction
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= Problem: Choosing a threshold

otherwise badkground?
« What is the correct value of & 7
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« Pixel is foreground if I{xp)-Td{xy) = &

tting a Threshold
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MODELIMNG PDXEL INTENSITIES WITH A HORMAL

Each phiel Intensky can b modelad by & Mormmal Cesiributh,
dafined in wemis of @ maan L and vanancs g, as ML o). Land

Usatul wihan v wish b eslablish membersnip of & pial b o

i Bi-variate Normal Distribution

« If we were interested in g, or g-& or r-

b..

« The mean can be updated over time
simply as
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Method I: Ainder

« Hindar (Person Finder) - Wren ar a/of MIT (1537)

« C.Wren, A, Azarbayejani, T. Darrel, and A PEI'I‘I:liI'Iﬂ,

" Bfindar: Raal time Tracking of the Human 5
IEEE Transactions on Pattern Analysis and Machine
Inteliigence, 1957.

« Color of each pixe! modeled as 2 three-dmensional

Gaussian.

« Big Advantage: adaptivity, piel-wise ‘threshold',
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$ The Bottom Line

= Model each pixel color as a three dimensional
mormal distribution

= Adapt the color means and variances over
time

= Slowly changing illuminations are handled

= Changes to background are eventually learnt

= Relocation and initialization problems are
eventually learnt too.
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i Limitations

» Unfortunately, this method has
limitations

» Due to dynamic nature of real-world
scenes modeling pixels with single
(Gaussian distributions is inaccurate

» Quick illumination changes are not
handled

» Good for indoor scenes
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Method II: Mixture of
Gaussians

» Mo [Micture of Gaussians) - Steuffer Gemsan of
MIT (200d)

» C Stauffer, E. Grimson, " Leaming Fatterns of Achvily
wsing Real-time Tracking,” IEEE Transactions an
Pattern Analysis and Machine Intelligence, 2000

» Color of each pixel modeled as & mivture of three-
dimensional Gaussian

» Big Advantage: Handles Mulimodality
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i Multimodality
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UCF Computer Vision Lab.

* In realistic scenarios multiple Processes are

generating oolor " x '3t each piel, where x=[R.G.E]"

-

» A method is required that can incorporate multiple
colors in the |:E||:|-:g'u:|||.|n|:| model.
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