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Abstract: Coaxial thermocouple is one of the key sensors for the heat test of hypersonic aircraft in wind
tunnel. The reliability of aerodynamic heat test is determined by the quality of sensor coaxial assemby and
its adaptation quality with aircraft model, so it is very important to measure the outer diameter of the sen-
sor structure with high precision. In this paper, a high-precision measurement method of sensor structural
diameter based on machine vision technology is proposed. The image was obtained by a camera and a
double telecentric lens, and the outer diameter was calculated based on bilateral filtering, binary process-
ing, sub-pixel edge detection and edge straight line fitting. The measurement experiment of sensor sample
outer diameter proves that this method is simple and efficient with an average absolute error as low as 0.6
um, so the measurement accuracy meets the engineering application requirements.
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Fig. 2 Image processing flow chart
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Fig.4 Electrode tube sample and image processing results
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Fig.5 Samples of electrode wire and assembly and their gray

scale pictures
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diameter
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