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An Easily Applicable System for Measuring Flow of Pedestrians Using a Stereo Camera

Takehiro KAWASHITA, Masatoshi Shibata, Gakuto MASUYAMA and Kazunori UMEDA

In this paper, a system for measuring flow of pedestrians using a stereo camera is proposed. The system does not
need adjustment after installation and its installation environment is not restricted. The proposed method consists of two
stages, i. e., estimation process and measurement process. Estimation process automatically estimates parameters that are
typically adjusted manually after installation by using images and distance information obtained from a stereo camera.
Measurement process measures flow of pedestrians using one of the two methods, i.e., particle filter and a method using
KLT and Voronoi. The selection is performed depending on the congestion level of the pedestrians. The proposed method
is evaluated through experiments for four scenes that are typical in real operation.
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(g) Comparison of foreground
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Fig.4 Geometric relation between the optical center of a camera
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Tablel Installation location & estimation result of parameters

Height 04 (Tilt angle) © 8,2
—— v{Tilt angle) Z Threshold | Measurement method
True | Estimated | True | Estimated | True | Estimated
Scene 1 | 2.30 2.44 30.0 342 0 1.10 35 Particle filter
Scene 2 | 2.30 2.40 30.0 33.8 0 0.86 28 KLT & Voronoi
Scene3 | 2.20 241 20.0 27.8 0 1.48 14 Particle filter
Scene 4 | 4.50 4.10 45.0 41.1 0 14.9 35 KLT & Voronoi
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(a) Scene 1 (Particle filter)

(b) Scene 2 (KLT & Voronoi)

(d) Scene 4 (KLT & Voronoi)

Fig.7 Experimental scenes
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