
Learning Object Motion Patterns for Anomaly Detection and Improved Object Detection

Arslan Basharat, Alexei Gritaiand MubarakShah

University of  Central Florida, Orlando, FL

http://cs.ucf.edu/~arslan/surveillance/

Proposed Approach

ÅAugmenting the traditional surveillance pipeline

ÅLearn a PDF of object motion and size at every pixel location

o Previously used for pixel intensities1

o No need to explicitly cluster tracks into paths

ÅAnomalies based on local and global behavior of tracks 

ÅScene model feedback

o Minimum size of detected foreground blob

o Background learning rate

ÅSuitable for real-time surveillance systems

1 C. Stauffer & W. Grimson, Adaptive background mixture models for real-time tracking, CVPR1999

Objectives

ÅAutomatically detect various abnormal behaviors 

ÅUtilize tracking results from traditional tracking system 

ÅUse scene knowledge to improve performance of the traditional 

surveillance pipeline

Model Learning

ÅSet of training tracks

ÅTrack: set of observations

ÅTransition vector

o Destination location

o Transition time

o Object width and height

ÅGaussian Mixture Model (GMM) of transition vectors at every 

pixel l

ÅLearn GMM using EM 2

o E-step

o M-step

ÅAdvantages of the proposed model 

o Unsupervised learning

o Handles multiple paths at each location

o Ability to perform online learning

o Ability to marginalize to different parameters 

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

Anomaly Detection

ÅUsing i = 1,é,Ű transitions

ÅUse the least probable transition

ÅLocal vs. global anomalies

oŰ= 1 vs. Ű >> 1

ÅSynthetic Anomalies

ÅReal Anomalies

ÅQuantitative Analysis

o Training: 90 minssequence

o Testing: 30 minssequence

Improving Object Detection

ÅMinimum Object Size

ÅBackground Learning Rate 
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