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Detection of Tiny Detect in Radiographic Images Based on Visual Saliency

Yu Yongwei'  Yin Guofu® Yin Ying® Du Liuging'
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Abstract; To achieve detection of tiny defect in radiographic images with complex background, the
segmentation method of tiny defects was studied under the conditions of strong noise and large gray
gradient background. The visual attention model for radiographic testing image was proposed, and its
realization method was analyzed in detail. The human visual attention mechanism was simulated. The line
scanning strategy and self-adapting central-peripheral difference strategy was adopted. Based on the vision
saliency, the feature map and the saliency map were achieved, and visual attention region was segmented
from radiographic images with complex background. Each visual attention region was marked and ordered
with visual saliency competition. According to the saliency threshold, the suspicious region was
identified. So the image data to be processed was reduced and the interference was discharged from other
parts of radiographic testing image. Then attention focuses of the suspicious region was used as the seed
point. Based on region growing and visual saliency, a segmentation method for tiny target was introduced
to accurately extract tiny defects in suspicious region image. In the experiment about complex
radiographic testing image with more tiny target objects, each area containing unknown defect was
accurately extracted. Segmentation for tiny target achieved good results. The accuracy rate was 96. 1% ,
and it was 8% higher than that of the traditional method. The results prove the effectiveness and
adaptability of the proposed method.
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Fig.1 Visual attention mechanism model
for radiographic image
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Fig.2 Scan line for local dark view
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Fig.3 Radiographic testing image containing tiny defects

: : 700
0 o 100 200 300 400 500 600
X/um

K4 X G ER MR E =48 K
Fig.4 3D display of radiographic testing digital image
TP v e B P R B, N AR S 4 Y
T X G2 ER e i BRI RS . B
J6, AT WAL A o 4 A v e R i 25 0B B S A 3
Jry T IS R A S Frs B R R B
28 P = N S o I =W B I (2 I S g e

WA B X BN SRR E 6 R .
9 TR A S DX g B R R X
AR AR AT o AR S T AR NI B R S G E A T HE
FERRIC, Fo F\ F, Fy (F, BRI R 5 78 B A 05 10 i 3%
MR, BP#5 BT 7E . 25 DX A 7E 5 25 18145 Ak 214 BT 19 56
JE WY, ANl 7 B R o AR A W DX 0 1 R X
BN 8 frs .

T8 A B XS, RRBEAR T X 2k BRI
fib DI T, BEAR T 40 HI0ME B2, L3R & T 0 B8k
o RH B F T, 5 e 8 X S, W4T X
AR E B9 FiR, DL E B E AT SE X
VE R AR U, B A B XIS A5 B
DR A Ko B v SR B 1 N B B LR an 1 10
B /NG B bR A R R, ROR BT . PR R

5 R LA R 2 A

Fig.5 Saliency map of local dark view
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