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Abstract

A new method of detecting passenger flow based on human head and shoulder three-dimensional

information is proposed, detecting passenger flow according to spatial relationship features between head and
shoulders as well as head shape, size and other characteristics, which can effectively solve system overall

performance reduce problems owing to ordinary color-camera image processing being affected by light, posture,

shelter and so on. With Xtion sensor as a platform, identifing and tracking human head, counting the passenger flow
according to comprehensive analysis on depth image of body surface three-dimensional features. The experimental
results show that this method not only improves the precision and efficiency of detection, reducing the amount of
computation of data. real-time video stream can be processed, but also solves the need to establish training detection
in color images. The system accuracy can be up to 96 % , and has practical value.
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Fig. 1 Xtion sensor and its principle diagram. (a) Xtion sensor; (b) schematic diagram
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Fig. 2 Depth maps and the three dimensional histogram. (a) Depth map; (b) negated depth map;
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(c) three-dimensional histogram of fig. 2 (b)
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Fig. 4 Result of the depth map segmentation
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Fig. 5 Result of local maxima regions
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Fig. 6 Result of heads’ detection
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Fig. 7 Figures of passenger flow detection at the coach station
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Fig. 8 Figures of passenger flow detection at laboratory simulation platform
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Fig. 9 Figures of passenger flow detection in the case of a stepped platform
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Table 1 Practical and statistical number of in and out
Time Cin/Cou Ri/Row e
11:00—11:15 114/67 112/64 0. 9688
11:20—11:35 94/48 90/46 0.9579
14:05—14:15 117/64 119/69 0.9553
15:00—15:15 80/44 84/42 0.9640
18:00—18:15 8/15 8/14 0.9666
Average 0.9625
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Table 2 Frame frequency of real-time processing
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Table 3 Passenger counting system based on image processing

Passenger counting system
based on color video stream

Passenger counting system

A The system
based on stereo vision y

DSP and colorful CCD

System component

Training library,
Key technology ) o )
identification, tracking
3000

93

Cost /RMB
System accuracy /%

PC or ARM and
DSP and double CCD

Xtion sensor

Camera calibration, stereo Feature recognition,

matching, identification tracking
4000 2000
92 96
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Passenger counting system
based on color video stream

Passenger counting system
based on stereo vision

The system

System merits High precision

suitable for crowded environments

Algorithm complexity is
high; accuracy affected by
System defects ) )
environmental factors is large;

high cost.

High precision, solving the

environmental interference;

CCD data synchronously;

alibration and matching

High precision; low cost;
portable; Integrated; Suitable

for dark environment
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is limited.

pairs of CCD are complex
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