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Target Tracking with a Mobile Robot under Occlusion
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Target tracking is one of the important functions for autonomous mobile robots. In the
environments where a target-tracking system is used, there may be many people and objects.
When the system is applied in such environments, occlusion is a challenge for achieving target
tracking. In this paper, an occlusion handling method for target tracking with a mobile robot
is proposed. By using a stereo camera, both color and location information is used for target
detection. During target tracking, the state of occlusion is determined. According to the state,
an appropriate tracking process is applied. The effectiveness of the proposed method is verified
through target-tracking experiments. In the experiments, the proposed system is compared with
the target-tracking system without the occlusion handling method.
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Fig.2 X-Y-Z coordinate of the proposed system
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Table 1 The details of experimental scenes
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Fig.8 Off-line experimental scenes. The scenes are clas-
sified according to illumination environments
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Table 2 Evaluation of experimental results in outdoor
scenes

Scene Proposed method | Previous method
precision | recall | precision | recall
(%] (%] [%] (%]

1 100 100 100 87.6

2 100 100 100 77.1

3 100 98.9 100 87.9

4 100 98.9 99.6 83.2

5 100 97.1 100 68.8

6 100 83.5 97.0 56.3

7 100 99.4 100 70.6

Fig.9 Result of target detection under occlusion

Table 3 Accuracy of determination of occlusion state

Scene | Accuracy [%]

1 98.4

2 100

3 97.0

4 98.0

) 97.1

6 91.3

7 99.5
Total 94.3
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Fig.10 Rate of the reasons of misdetermination
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