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Improvement of accuracy of dew and frost point measurement and estimation for
residual water in gas.
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To realize highly accurate concentration monitoring of residual water in

gases, which is important in semiconductor manufacturing and hydrogen filling stations, a
visualization analysis system using near-infrared light for detailed analysis of phenomena occurring

on the mirror surface of cooled mirror dew point sensor during measurement has been significantly
improved. In addition, a visualization optical system using polarized light was designed and newly
integrated into the system. Furthermore, the author proposed the application of thermography to dew
point measurement. As a result of examining the effectiveness of these three methods and the
possibility of applying them to prototype sensors, the author judged that the method combining the
visualization of the sensor’s mirror surface using a polarized image sensor and image analysis
incorporating machine learning was the most superior method, and fabricated a prototype sensor based
on this method to confirm its effectiveness.
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