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Target Tracking with a Mobile Robot Based on Detection of Illumination

Variation Using Automatic Adjustment of a Stereo Camera
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This paper presents a robust target-tracking system for a mobile robot. The robot
is supposed to equip a stereo camera. The stereo camera can obtain both color and 3D
information, however, color information can be easily influenced by illumination variation.
Two kinds of illumination variation are specified using white balance, shutter speed, and
gain. We then introduce three parameters representing the illumination variation. Suitable
parameters are designed based on the result of verification experiments. Weights of color and
location features are determined by the parameters in order to distinguish a target from others.
In real world environments with frequent and extreme illumination variation, the effectiveness
of the proposed system is tested.
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Fig. 1 Experimental environment
Table 1 Camera parameters
Setting Range
. Red gain (R): 0 to 1023
White Balance ]
Blue gain (B): 0 to 1023
Shutter speed (S) 0to 707
Gain (G) 0 to 683
Table 2 Experimental condition
Condition I II 111
White balance Auto  Auto  Fixed
Shutter speed Auto Fixed Auto
Gain Auto Fixed Auto
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Fig. 2 Captured images under each luminance
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Fig. 3 The changes in the dissimilarity and each

camera settings

Fig. 4 Experimental environment
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Fig. 5 Captured images in indoor environment
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Fig. 6 The result of acquiring color and luminance
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Fig. 7 The result of modifying the luminance parame-

ter
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Table 3 Experimental results

Previous Proposed

method method
Precision [%] 89.0 94.5
Recall [%] 87.5 97.0
F — measure [%] 88.2 95.7
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Fig. 8 Experimental results of target identification
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