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Denoising method for aeronautical engine tur bine blade X-ray
industrial| CT image

FU Jian', L | Bin', XIAO-Yingchun® , JIAN G Ba-hong"
(1. School of Mechanical-Engineeringand AUtomation,
Beijing Univerdty of Aeronautics and A stronautics, Beijing 100191, China;
2. \Aircraft Strength Research tnstitute of China, Xi' an 710065 , China)

Abgtract : \The dmilarity between different regions in an X-ray industrial computed
tomography (CT) image of \aeronautical engine turbine blade has been analyzed. A method
called non-local“means al gorithm based on the smilarity has been discussed to improve the
industrial CT image contrast. This method adopts the weighted- Gaussian Euclidean distance
to calculate the smilarity between different regionsin animage. Then it averagesthe regions
with the smilarity. It can decrease the noisein industrial CT images and meanwhile reserve
the edge sharpness. However this method has a high computational complexity. So an accel-
eration algorithm based on Fourier tranform for the nonrlocal means algorithm has been re-
searched. The weighted- Gaussan Euclidean distance is a0 replaced by the Euclidean dis
tance to improve the calculation efficiency. The experiment results show that , thisa gorithm
can improve the speed at least four times without aff ecting the denoisng effect.

Key words: aeronautical engine turbine blades; image denoisng;
industrial computed tomography ; non-local means; Fourier trandorm
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Fig.1

Industrial CT image of blade
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Fig.3 Denoisng processfor industrial CT
image of blade
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Fig.4 Denoising process for industrial CT image
of wax blade pattern
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Fig.5 Three dimensional-visulazation effect of blade s

industrial CT images after denoising
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Table 1 Comparison of processing time between original

algorithm and accelerated algorithm

/
X /s /s /
512 x512 2 0.4 5
1024 x 1024 8 1.7 4.7
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