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Abstract

The crowd density estimation is the basis for the abnormal behavior detection of crowed scene or
group events in intelligent video surveillance system. A crowd density estimation algorithm is
given which is based on improved Kalman filtering. The given algorithm will detect crowd by using
background subtraction, and update the background by the improved Kalman filtering, and then it
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will enhance the foreground crowd by statistic method. Last, it will calculate the crowd density.
The experimental result shows that it is simple and can solve the holes in the background caused
by Kalman filtering effectively, and the crowd density calculated is accurate.
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Figure 1. The effect of background update by using Kalman algorithm. (a) Raw image; (b) Background image
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Figure 2. The effect of improved Kalman filter algorithm. (a) The effect of background update; (b) The effect of crowd rec-
ognition
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Table 1. The comparison of operation time
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Table 2. The result of crowd density calculation
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2781 0.220595 0.343257 431 0.339301 0.248086 7307 0.478210 0.344648
2969 0.187816 0.143801 565 0.313447 0.300219 7314 0.480025 0.329023
3051 0.168087 0.200925 2215 0.335316 0.148220 7336 0.460089 0.364554

3285 0.265862 0.344736 2390 0.368065 0.265783 10360 0.411606 0.289201
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Figure 3. Crowd density detection images. (a) Fewer people; (b) Medium number; (c) More people
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