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Algorithmic Model of Temperature Compensation
for Infrared Methane Sensors
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College of Mechanical Engineering, Taiyuan University of Technology, Taiyuwan, Shanxi 030024, China

Abstract With the statistical theory used, an algorithmic model of temperature compensation based on the Gaussian
process regression is established for infrared methane sensors. The model parameters are studied to fit the data and
to minimize the fitting error. In the Matlab software platform, the model is trained with the Bayesian algorithm and
the numerical simulation of temperature compensation is performed. The simulation results show that the model has
small error and high accuracy, and it can compensate the nonlinear fluctuation of sensor signal at different
temperatures.
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Fig. 1 Gaussian regression model
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Table 1 Sensor signals at calibrated methane concentrations

Calibrated concentration C/ % Reference voltage U/mV Measured voltage U/mV Voltage ratio
0.50 1.1278 1.2580 0.8965
1.00 1.1203 1.2367 0.9059
1.50 1.1275 1.2399 0.9138
2.00 1.1110 1.2066 0.9208
2.50 1.1140 1.2025 0.9264
3.00 1.1228 1.2083 0.9292
3.50 1.1142 1.1926 0.9343
4.00 1.1129 1.1830 0.9407
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Table 2 Sensor signals at calibrated methane concentrations

Calibrated Reference Measured Measured concentration /%
Voltage ratio ; -
concentration C/% voltage U/mV voltage U/mV Before compensation After compensation
0.5 8834 10025 0.8812 0.35 0.54
1.0 8844 9944 0.8894 0.85 0.92
1.5 8854 9757 0.9075 1.73 1.54
2.0 9008 9847 0.9148 2.27 2.09
2.5 8804 9573 0.9197 2.56 2.58
3.0 9014 9779 0.9218 2.88 2.78
3.5 9115 9747 0.9352 3.81 3.57
4.0 9160 9710 0.9434 4.60 3.96
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Table 3 Forecasting error analysis

Method Mean absolute error Mean squared error
Before compensation 0.2363 0.0806
After compensation 0.0841 0.0102
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