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Real-Time human detection and counting system using human model and axial direction

filtering

Tomohiro Nakagami∗, Non-member, Hiroshi Matsuo∗, Member

We propose new fast human detection method and counting system corresponding to the environment

where many persons exist in camera view. We develop a human model from the feature of region change

of many images of pedestrians which walk toward various directions, and detect two or more persons who

are overlapping by matching with difference image and human model. And we propose the axial direction

filtering for simplification of matching process. In counting system, we also propose the algorithm which

counts measurement line passage of pedestrian using information of passage position and body color. The

experiment in the environment where many persons exist in camera view shows that the proposed systems

are possible to work in real-time with sufficient accuracy.
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Fig. 3. Extract of high frequency part of moving

region by division of difference image
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Table 1. Parameters (experiment of detection)�������
11 � 1

�	��

2
���

�� ���������������� �����! #"
4.5
��$&%('*),+!-.�/�0,1�2�3�/

20 4 0 28 45�37678 $�9;:
2550(85 <7= )3�>@? )BA�C�D�E�:

10

1
678 $�9 2,F D�E�:

5.27G7HJI�K D�E�:
134386�L '7MON;P�Q;R�S�T

5pixel(
A��,U

),14pixel(
A�V�U

)WJX
Wl 6pixel(

A��,U
),18pixel(

A�V�U
)+,Y 4�Z�[�\ H ) WBX ]�^ Z�[ )B_�T�) 25 `

(a) a�b 3�> (b) c�d�e R 3�>

(c)
6�L '7MON;P�Q 3�>

(d)
G7HJf�g

�
6
��� �+j ö =

Fig. 6. The sample of detection process
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Fig. 8. The sample of undetected people
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Fig. 9. The sample of misdetection
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Fig. 10. Detection rate for the number of people

in camera view
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Fig. 11. The sample of counting process using two

measurement lines
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Table 5. The result of correct counting rate��� ��� ��������� ( 	 ) 
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Fig. 12. Correct counting rate for the number of

people in camera view
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