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Abstract 

In this talk, first I will present a new approach for counting people in extremely dense crowds. Our 
approach relies on multiple sources of information such as low confidence head detections, repetition of 
texture elements (using SIFT), and frequency-domain analysis to estimate counts, along with confidence 
associated with observing individuals, in an image region. In addition, we employ a global consistency 
constraint on counts using Markov Random Field. This caters for disparity in counts in local 
neighborhoods and across scales.  
 
Next, I will discuss how we explore context for human detection in dense crowds in the form of locally-
consistent scale prior which captures the similarity in scale in local neighborhoods and its smooth 
variation over the image. Using the scale and confidence of detections obtained from an underlying 
human detector, we infer scale and confidence priors using Markov Random Field. In an iterative 
mechanism, the confidences of detections are modified to reflect consistency with the inferred priors, and 
the priors are updated based on the new detections. The final set of detections obtained are then 
reasoned for occlusion using Binary Integer Programming where overlaps and relations between parts of 
individuals are encoded as linear constraints.  
 
Finally, I will present a method for tracking in dense crowds using prominence and neighborhood motion 
concurrence. Our method begins with the automatic identification of prominent individuals from the crowd 
that are easy to track. Then, we use Neighborhood Motion Concurrence to model the behavior of 
individuals in a dense crowd, this predicts the position of an individual based on the motion of its 
neighbors. 
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