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Gas Source Localization System That Can Rapidly Search for a Gas Source with High
Success Rate by Cooperation with Human Operator and Airflow Generator Robots
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In this research project, new robotic gas source localization methods are
proposed to attain rapid and reliable search for a gas source. Gas molecules released in the air are
transported by the airflow and spread in the environment. Therefore, the search can be expedited if the
airflow field in the environment is known a priori. To estimate the airflow field developed in a given
environment, we propose to let the robot do computational fluid dynamics simulations with the help of a
human operator. Experimental results have shown the feasibility of this method. Search for a gas source
in a highly fluctuating environment is extremely challenging. To solve this problem, we propose to align
slave robots equipped with fans in a given environment and actively generate a constant uniform airflow
field. A master gas-source localization robot can easily find a gas source in the simplified airflow
field. Experimental results have shown the effectiveness of this method.
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