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Target Tracking for a Mobile Robot Based on Combination of

Color and Location Information Considering Changes of Lighting Conditions
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In this paper, a target-tracking system for a mobile robot with a stereo camera is
addressed. Tracking a specific person in real-world environments is one of the most essential
abilities of mobile robots. In order to carry out target tracking, varying illumination and the
presence of multiple people are challenges. By fusing color and location features that are
obtained from a stereo camera, the distinction between a target person and the other people is
achieved. Additionally, the function of automatic adjustment of white balance of a camera is
assumed to reflect illumination changes. For adjusting to lighting conditions, color and location
features are weighted based on changes of white balance. The effectiveness of the proposed
system is verified through target-tracking experiments in the environments where illumination

varies extremely and multiple people are present.
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Fig. 1 Flow chart of the proposed system
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Fig. 2 Example of extreme white-balance changes
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Fig. 5 Extraction of the candidates of human regions
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Fig. 6 Process of human detection

Fig. 7 X-Y-Z coordinate of the proposed system
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Fig. 9 Results of the experiment in Environment B
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Table 2 Mean and standard deviation of the dissimilar-

ity values of the each system
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The previous method
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Standard
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Standard
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Fig. 12 The results of the experiment

Table 3 Evaluation of results in outdoor scenes

Scene lel;gggs()f Precision [%] | Recall [%]
1 716 100 98.4
2 559 99.4 97.0
3 462 91.6 89.0
4 472 99.8 95.4
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