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Mobile robot gas source localization: a semi-tensor product approach
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Abstract: We build the localization model for a mobile robot in locating the gas source in the airflow environments
where both the wind speed and direction have relatively large-scale fluctuation. The inputs to the localization model are
multi-sensor information, such as vision, olfaction and wind information, and so on. The outputs are the corresponding
searching behaviors/methods including the avoiding behavior, random searching, visual searching, chemotaxis searching,
anemotaxis searching, path planning and gas source declaration, and so forth. A structural matrix of the localization model
is set up based on the semi-tensor product theory. According to the measured information from multi-sensor, this structural
matrix generates the corresponding searching behaviors/methods that will be efficiently carried out by the mobile robot to
locate the gas source. The reliability of the proposed model is validated by real robot experiments.
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Fig. 3 The coordinate mapping of plausible odor sources
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Fig. 5 The visual searching result
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Fig. 6 The scene images and the saliency maps
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Fig. 8 GSD trajectory of mobile robot

5 45 (Conclusions)
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