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Measurement of Pedestrian Groups Using Subtraction Stereo
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This paper proposes a method to distinguish a state of walk of pedestrian groups by using “subtraction stereo”
which is a stereo camera system that focuses on moving regions to make stereo matching fast and robust to the
correspondence problem in computer vision. The state is classified into four categories: convergence, divergence,
parallel shift, and stop. The state of walk is distinguished by an angle and a speed in 3D space of feature points of
pedestrians obtained by the KLT Tracker. The effectiveness of the proposed method is verified by several

experiments.
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Table 1 Definition of the state of groups and its condition

state condition
Conv. 0[°] < 6, <45[°]
Dive. 135[°] < 6, < 180[°]
Para. 0[] < 6, <45[°]
Stop v < 0.5[m/s]
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Fig.4 Experimental setup of the experiments

Table 2 Result of accuracy evaluations of the velocity and the

direction
Velocity[m/s] Direction[°]
True value 1.39 180.00
Ave. 1.74 184.61
S.D. 0.44 11.76
Max. 3.28 215.05
Min. 0.92 153.88
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Fig.5 Experimental scene 1

Fig.6 Scene of feature points trajectory

Fig.7 Experimental scene 2
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Table 3 Number of measurements of state in Conv. and Para. scenes

Number Conv. Para.
Measured 28 162
Total 62 275

Table 4 Precision and recall in Conv. and Para. scenes

Conv. Para.
Precision[%)] 61 85
Recall[%] 27 50

Table 5 Number of measurements of each state obtained from Fig.7

Number Conv. Dive. Para. Stop
Measured 20 22 147 1
True 17 0 137 0
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Fig.8 Experimental scene 3

Table 6 Number of measurements of state in intersect scene

Number Conv. Dive. Para.
Measured 46 36 204
Total 101 66 304

Table 7 Precision and recall in intersect scene

Conv. Dive. Para.
Precision[%] 72 72 81
Recall[%] 33 39 54

Table 8 Number of measurements of each state obtained from Fig.8

Number Conv. Dive. Para. Stop
Measured 44 55 187 0
True 33 26 165 0
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