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Experimental Evaluation of Methods of Pedestrian Traffic Measurement
Using Subtraction Stereo
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In this paper, we report the results of experimental evaluation for methods of pedestrian traffic measurement at
the festival held in Tatebayashi, Gunma prefecture. To measure pedestrian traffics, which include the direction and the
number of pedestrian, we have already proposed two types of measuring methods based on subtraction stereo. One is the
tracking method using Kalman filter, which is used in uncrowded scenes. The other is the method using KLT and Voronoi
diagram, used in highly dense scenes. Finally, we show the accuracy of the proposed methods used in city environments.
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Fig. 1 Basic algorithm of theubtraction stereo
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(a) Input image (b) Subtraction stereo

(c) Shadow detection (d) Foreground detection

Fig. 2 Flow of the foreground detection
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(a) Input image (b) Subtraction and KLT

(c) Voronoi diagram (d) Regions with movinglirection

Fig. 3 Flow of the method using KLT and Voronoi diagram
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(a) Inputimage (b) Detection of feature points

5 67
23
+ <
::g gg
o 49
* ! fi / ig
+ Wi requen;} 2
3
4 ;
/ 28
¥ ” 5
y 4

sk « ;
10

7

3

0

X
) (d) Histograms of feature points
(c) Projected plane
Fig. 4 Flow of the method considering the overlap
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Table 1 Absolute error of estimated number of pedestrians

non-crowded scenes crowded scenes
Left Right Left Right
Kalman filter 2.05 2.81 11.9 12.9
Voronoi & KLT 1.81 2.38 1.00 1.18
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(a)non-crowded scenes (b) crowded scenes

Fig. 5 Experimentakcenes

(b) Kalmanfilter (crowdedscenes)

(c) Voronoi & KLT (non-crowded scenes) (d) Voronoi & KLT (crowded scenes)

Fig. 6 Example images of experimental results
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Fig. 7 Experimental results at non-crowded scenes
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Fig. 8 Experimental results at crowded scenes

(c) Detectionof the foreground region (d) Calcuation of the overlap

Fig. 9 Cases of failure
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