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Abstract: Temperature modulation technology can significantly improve the selectivity of metal oxide semiconduc-
tor gas sensors and enhance their identification capability. However, existing methods inadequately utilize the struc-
tured dynamic response information formed by the synergistic interplay between the temperature modulation process
and gas adsorption-reaction kinetics. Moreover, the interpretability of their prediction processes remains limited. To
address these limitations, in this paper a gas mixture concentration prediction method based on a sensor-period atten-
tion mechanism is proposed. By modeling the response evolution patterns along the modulation-period dimension and
characterizing multi - channel interaction relationships across the sensor channel dimension, a lernable importance
weighting mechanism is employed to fuse critical sensor-period features , thereby enabling joint prediction of gas mix-
ture concentrations. Experimental results targeting the gases released from the abalation of the cable buffer layer dem-
onstrate that the proposed method achieves superior prediction performance compared to the selected benchamark
models, with a coefficient of determination of 0.99 for concentration prediction. Furthermore , the method is capable of
revealing the contributions of different temporal responses to the prediction results, thereby providing an interpreta-
ble basis for dynamic responses analysis of gas mixture.
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Fig. 1 Gas sensing and analysis system
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