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Human Detection by Particle Filter Using Two Cameras
for Three-dimensional Human Tracking with Mobile Robot
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Yonghoon JI (Chuo University), and Kazunori UMEDA (Chuo University)

Abstract: This paper proposes human detection and tracking method that uses two cameras mounted on a mobile robot.
Particle filter and template matching-based approach are used to detect human region in images and three-dimensional (3D)
information of the detected human is obtained by stereo matching.
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Fig. 1 Flow chart of proposed method.
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Cameras

Fig. 3 Example of robot control.
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(a) Template image (b) Hue histogram

Fig. 4 Histogram generation for template image.
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Fig. 5 Detection of human region by particle filter.
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(a) Left camera image (b) Right camera image

Fig. 7 Template matching between two cameras.
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(c) Condition 3 (d) Condition 4
Fig. 8 Examples of environmental conditions.

Table 1 Evaluation of results in indoor environments

Proposed method Previous method
Condition Precision [%] Recall [%] Precision [%] Recall [%]
1 98 90 100 96
2 100 76 49 45
3 100 74 48 59
4 82 83 27 74
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Fig. 9 Experimental results.
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