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Fig.1 Flowchart of Crowd Motion Estimation

Approach Based on the Fisheye Camera
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Fig.6 Images of Crowd Motion Estimation
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nitoring for Subway Platform Based on Weighted

Crowd Motion Estimation Using a Fisheye Camera

HU Xuemin' ZHENG Hong® GUO Lin' XIONG Raorao'

1 School of Computer Science and Information Engineering, Hubei University, Wuhan 430062, China
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Abstract: Crowd motion estimation is an important part of crowd action analysis. Crowd motion Anal-
ysis in special places is a necessary action for maintaining the safety and social stability in public place
and there is a research difficulty in the field of intelligent video monitoring. Existing approaches for
crowd motion estimation based on traditional cameras have the limitation of small field-of-view and
more blind spots. This paper proposes a crowd motion estimation approach based on the feature point
optical flow employing the advantages of large field-of-view and no blind spot of fisheye cameras.
Firstly, the original images are preprocessed using the method of background difference based on
Gaussian Mixture Model with area feedback, and the region of interest (ROI) is obtained by circle fit-
ting. Secondly, a feature point extraction method based on non-uniform sampling of edge density is
presented to describe the moving crowd for improving the real-time performance as the same time as
ensuring the accuracy of describing the crowd. And then the optical flow field is calculated using the
method by Lucas & Kanade. Finally, a perspective weight model of the fisheye camera is developed to
weighting the compute the motion vector and the motion direction and speed of the crowd in fisheye
camera images in order to solve the issues of the size differences of the crowd in long and short dis-
tances and the distortion of fisheye images in this paper. The experimental results show that the pro-
posed approach is effective and feasible for estimating the motion speed and orientation of the crowd in
dense crowd. In addition, the proposed method provides an important research basis for crowd behav-
ior analysis.

Key words: fisheye camera; optical flow; feature point; perspective weight model; crowd motion esti-

mation; orientation histogram; speed histogram
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