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Research on image enhancement algorithm of parts surface
defects based on NSST and CLAHE
ZHANG Xueming, MAO Jian
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[ Abstract] In order to improve the non—obvious edge and unsatisfactory noise removal effect of traditional shear—wave transform
in parts surface defect image, an image enhancement algorithm based on non-subsampled shear—wave transform ( NSST) and
adaptive histogram equalization (CLAHE) with limited contrast is proposed in this paper, which has good effect in subsequent edge
detection. Firstly, the defect image is transformed by NSST to obtain the corresponding high frequency image and low frequency
image. Secondly, the high frequency image is processed by CLAHE transformation, and the image with NSST inverse
transformation is applied to detect the defect image edge through Canny operator. The results show that the proposed algorithm
achieves high peak signal-to—noise ratio and information entropy in the face of strain, deflection Angle and collision defects of parts.
The proposed algorithm can enhance edge and remove noise better, which proves the effectiveness and robustness of the proposed
algorithm.
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Fig. 1 NSST transformation decomposition schematic diagram
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Fig. 3 Strain defects and results of non—subsampled shearwave

transform
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Fig. 4  Defect of backward declination Angle and results of

unsubsampled shearwave transform
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Fig. 5 The result of bump defect and non—subsampled shearwave

transform
(2) 20 T 325 BRI Ry BB % L B2, % e 41 7 e
PEAT CLAHE AbEE, & 6 ffR, (a) ~ (f) 50 BE L
P N Ff LRl A53 3 el R e Y s A DL e &
CLAHE Kb J5 i) s 514 .

(3) 5 Ab B S B 25 05 RIE A 7 00 AR e
NSST SM#ais j5 1 A%
(4)3z 1 Canny BT LA

(b) PO PE CLAHE 3%

(o) B 590 T e
S e B ey A

(d) 814 £ Bl CLAHE 1

c A g o A
(c) 1005 £A B3 1y s 49 R BT
(e) BTG 0 R T4 (0 B HRIE CLAHE ¢
B R T

B 6 3FERFAM ST ARIGRENERFS
Fig. 6 High frequency subbands of the three defects and the

enhanced high frequency subbands
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Fig. 7 Comparison of enhancement of different algorithms for
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Fig. 8 Enhanced comparison diagram of different algorithms for

reverse Angle defects
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Fig. 9 Comparison of bump defects enhanced by different

algorithms
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Tab. 1 Comparison of image quality evaluation of strain defects
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JE & - 6.3 -
CLAHE 18.41 6.78 0.12
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S EERCS 18.42 6.83 0.93
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Tab. 2 Comparison of image quality evaluation of reverse Angle

defect
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CLAHE 19.42 6.53 0.23
HE 7.32 4.84 0.46
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S EERCS 21.84 5.43 1.21
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Tab. 3 Comparison of image quality evaluation of bruised defects
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Fig. 10 Edge detection results of Canny operator for strain defects
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Fig. 11 Edge detection results of Canny operator for backward

declination defects
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Fig. 12 Edge detection results of Canny operator for bruit defects
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