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Editorial

Gas identification is one of the most important functions of a gas sensor system. To identify gas species from
sensing signals without gas flow control such as pumps or mass flow controllers, it is necessary to extract decisive
dynamic features from complex sensing signals due to uncontrolled airflow. For that purpose, various analysis
methods using system identification techniques have been proposed, whereas a method that is not affected by a gas
input pattern has been demanded to enhance the robustness of gas identification. Here we develop a novel gas
identification protocol based on a transfer function ratio (TFR) that is intrinsically independent of a gas input
pattern. Gas identification by a single sensing element is a challenging and promising technology. In this report, we
demonstrate a novel gas identification strategy, which is based on a single-sensor sensor radiated by ultrasound.
The identification is based on different ultrasonic catalysis effect on the steady sensing responses of an
ultrasonically radiated MOS or catalytic combustible gas sensor to different gase analytes. It does not need a
complicated feature extraction computation. Our experiments show that the success rate of identification can be up
to 100% if strong enough ultrasound is employed. The identification process can also measure the concentration of
the gas to be identified. The identification result is immune to the interference of impurity gases to some extent. The
anti-interference capability can also be strengthened by increasing the ultrasonic vibration velocity.
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