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Abstract: In order to solve the problems of large dynamic range, low contrast, inconspicu-
ous detail information, and difficulty in identifying defect areas in the image information detected
by digital radiography (DR) of aero-engine guide blades, an improved adaptive histogram equal-

ization algorithm with limited contrast was proposed. Contrast limited adaptive histogram equalization

Y #5 B 8 :2021-05-26

HEWH {5 A AR HE4(62161030,62061033) 5 FEREFHIFF H (JCKY2019401D001) 5
R B A A T 9 A BT e 30T 4 (Y C2020-080)

VEE A M (1993 — ), 3 W 12, 32 %0 NS08 Bl 365 4 A ) % [0 45 4k BRAF 5

SRR A T, BN, DR, 4F .k T ko CLAHE (90 %5 & 2 BL-S 0] i DR BRR B3R [T]. A= 3 Jy 3 4, 2022, 37(7)
1425-1436. FENG Xiongbo, CHEN Xi, MIN Huina, et al. DR image enhancement of aero-engine guide vane based on im-
proved CLAHE[J]. Journal of Aerospace Power,2022,37(7) :1425-1436.



1426 g s

g 1 % &%

375

(CLAHE) was used to enhance the contrast of the DR image of the guide vane. Meanwhile, the
Gaussian mask processing based on the spatial mean filter was introduced to reduce the image
noise and extract the low-frequency information of the DR image. The high-frequency information
of DR image was highlighted by difference of CLAHE enhanced image and the low-frequency in-
formation of DR image. Furthermore, a linear superimposing of CLAHE enhanced image and
highlighted image high frequency information was employed to further improve the contrast of DR
image and realize the enhancement of the DR image of the guide vane. In addition, the DR image
enhancement effect was evaluated based on the basic spatial resolution of the image (SRB), sig-
nal-to-noise ratio (SNR) and gray average. Experimental results showed that the improved CLA -
HE algorithm can simultaneously increase the modulation depth value characterizing SRB corre-
spondingly to the D13 double-filament wire from 49.17% to 56. 08% , and the overall grayscale
average value from 32 400. 66 to 38 684. 43, and the SNR of the No. 02 micro crack defect was
improved from 14. 10 to 15. 16. The result showed that the improved CLLAHE algorithm not only
improved the flat area contrast and highlighted the edge detail information, but also effectively

improved visual effect of small defects in comparison with four classic aero-engine guide vane DR

image enhancement algorithms such as adaptive histogram equalization (AHE).

Key words: digital radiography (DR) image; small defects; guide vane;

contrast limited adaptive histogram equalization (CLAHE) ;

image enhancement
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