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Motivation

Goal:
• analyze motion of people or vehicles
• automatically detect areas of interest (e.g.   

doors)

Usual approach: individual-based tracking
• only works for loose groups of people
• surveillance cameras placed in crowded public 

places (e.g. train station)
• problems with occlusions

Alternative approach: particle tracking
• model dense crowded scenes with the aid of 

particles
• moved by the optical flow calculated between 

two consecutive frames

Flowchart of the Particle Advection Framework

Experimental Results

Challenges & Approaches
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• real-time particle advection using 
world coordinates yields reasonable 
results

• guidelines for particle advection:
- large backward advection
- relaxed stranded criterion (even at 
  the risk of more particle hopping)
- high insert rate
- long video sequence

• Expectation Maximization and 
DBSCAN achieved best results for 
modeling sources and sinks

• problem of choosing an appropriate 
threshold to preserve clusters and 
sinks correctly

backward range = 20 frames backward range = 180 frames
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perspective view

• results in perspective 
distortions

• stranded criterion 
  depends on the camera  
  distance

calculate world 
coordinates
• homography matrix [4]

particle trajectory quality 
depending on backward range

find „optimal“ particle advection settings model sources and sinks
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