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PSP Image Average Number Determination Method Based on
Image Signal-to-Noise Ratio

HUANG Hui, XIONG Jian, LIU Xiang, WANG Hongbiao
(China Aerodynamics Research and Development Center, Mianyang 621000, China)

Abstract: Pressure sensitive paint measurement technology has the advantages of non-contact, full range measurement, it is
widely used in the distribution measurement of model surface pressure. In pressure sensitive paint test. the continuous acquisition of
multiple images and calculating the average image are used to reduce the noise, the number of the images is generally determined by
experience. Scientific CCD camera’s noise type is analyzed to judge that the main noise source of the pressure sensitive paint (PSP)
measurement system is the CCD’s optical scattering noise. A calculation method of image signal-to-noise ratio based on sub region is
proposed, and the results of different average number of PSP test images of airfoil and delta wing model are compared and analyzed.
The results show that the signal-to-noise ratio tends to converge when the average number of images is increased to a certain value,
and the result can still meet the accuracy requirements of the PSP pressure test when the average number is halved. The required
number of images could be determined by analyzing the signal-to-noise, which achieves the goal of reasonable control of wind tunnel
test time.
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