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Fig. 1 Histogram of a tomogram of thermal flow Fig.2 Basic shape of mapping function curve
field where the lowest and highest gray-scale

sections have more steep slope
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Fig. 3 Tomogram and its preprocessing resulls of flow field of a gun muzzle. (a) Moire tomogram sampled by a 512
X512 CCD. (b) Result of binarization following mediandfiltering. routine processing procedure. (c) Image

after probability filtering presented above. (d) Binary image from (¢)
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Fig.4 Tomogram of thermal field of a spirit lamp and its preprocessing results. (a) Moire tomogram sampled by a

512X512 CCD. (b) Result of binarization following medianfiltering, routine processing procedure. (¢) Im-

age after probability filtering presented above. (d) Binary image from (c)
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Fig. 5 Tomogram of thermal field of ignition of liquid powder and its preprocessing results. (a) Interferometric tomo-

gram sampled by a 512X512 CCD. (b) Result of binarization following median-filtering. routine processing pro-

cedure. (c) Image after probability filtering presented above. (d) Binary image from (c)
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Abstract Tomograms of thermal flow field are the information records charac—
terized of fringes. Fringe analysis is a critical step both for interferometric and
Moire tomography. How to extract clear and intact fringes from all kinds of
noises, especially strongly inhomogeneous background illumination, is the key
problem in preprocessing of thermal flow field tomogram. The characteristics of
thermal flow field are analyzed and a probability filter method is developed, in
which the center of image histogram is corrected, a so—called éxtractable proba-
bility ” is introduced as the standard for identifying signal from noise. According
to a projection function determined by image features, gray image is projected in—
to its probability plane where iterative signal enhancing and noise reduction are
performed. It is proved that the probability filter presented in this paper is effec—
tive to the tomograms of thermal flow field.
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