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Behaviors in Crowded Scenes
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ldentifying Behaviors in Crowded Scenes

Challenges :
— Various real-world conditions
— High-densities of moving objects

— Difficult to analyze behaviors of individuals



Conventional Approaches for Behavior Analysis

Object :

Trainin Behavior
8 Recognition

= Fail for high density of objects
= Computationally expensive

= Require training, hence the manual isolation of
behaviors



Theory Behind Our Method
(Lagrangian Particle Dynamics)
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Theory Behind Our Method
(Linearization of a Dynamical System)

Z_f = £(x,y) z_f — g5(x,y) particle velocities
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Eigenvalues of Jacobian Matrix
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Proposed Framework

Task 2 Computing Eigenvalue Map

Input Video Je(X,y) A
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Conditions

Detecting Behaviors
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Task 1 — Finding ROls

Sequence

Particle Trajectories

Density Map

Optical Flow Particle Trajectories  Density Map
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Task 2— C

Average Optical Flow

Average Optical Flow
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Ratios & Identified Behaviors
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Detecting Departure

Particle Trajectories Density Map Accumulation Points Particle Trajectories
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Detecting Departure
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Experiments on Real Videos

* YouTube, Getty-Images, BBC Motion Gallery, Though Equity

* 60 videos including Crowd and Traffic Scenes
* Ground Truth




Identified Behaviors on Real V|d eos
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Quantitative Results (1)
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Advantages

Integrates of low-level local motion features
and high-level information of the scene

Performs well in various types of crowded
scenes

No training, or detection and tracking
No isolation of activities

Fast and robust to occlusions
Multiple behavior identification

19



Thank You



