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ÁVarious object detection & tracking 
approaches are available

ÁNeed of higher level analysis

ÁCreate scene model to

ÁDetect abnormal behavior 

ÁImprove performance of the surveillance pipeline
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* UCF KNIGHT video surveillance system



ÁLearn a PDF of object motionand sizeat every 
pixel
ÁPreviously used for pixel intensities*

ÁNo need to explicitly cluster tracks into paths

ÁDetect abnormal events based on localand 
globalbehavior of tracks 

ÁScene model feedback
ÁMinimum size of detected foreground blob
ÁBackground model learning rate

*C. Stauffer & W. Grimson, Adaptive background mixture models for real-time tracking, CVPR 1999



Á Set of training tracks

Á Track: set of observations

Á Transition vector

ÁDestination location

ÁTransition time

ÁObject width and height



ÁUsing ɔ, create a PDF of normal behavior 
(motion & size) at every pixel

ÁGaussian Mixture Model (GMM) of transition 
vectors at every pixel l



ÅLearn GMM parameters using EM*

o E-step

o M-step

*M. Figueiredoand  A. K. Jain,  Unsupervised learning of finite mixture models. IEEE TPAMI 2002.



Á Advantages of the proposed model

ÁUnsupervised learning

ÁHandles multiple paths at each location 

ÁAbility to perform online learning

ÁAbility to marginalize to different parameters

ÁSuitable for real-time surveillance system



ÁUsing i �³���Y�á�å�á�Rtransitions

ÁUse the least probable transition

Á Local vs. global anomalies

Á �R= 1 vs. �R>> 1


