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Image identification technology of corrosion in hydraulic steel structure

GUO Jianbin WANG Nan WANG Zemin
College of Energy and Elecirical Engineering Hohai University ~ Nanjing 210098  China

Abstract The morphology and distribution of corrosion in a hydraulic steel structure were quantitatively studied using the
image identification technology. Laboratory experiments were conducted to verify this technology. The results show that

image gray processing and binary processing can accurately describe the morphology and distribution of corrosion in the

hydraulic steel structure.

Key words hydraulic steel structure corrosion morphology corrosion distribution image identification maximum

entropy threshold method image grayscale
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Fig. 1 Schematic diagram of digital image and matrix storage
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) Fig. 2 Flow chart of maximum entropy threshold segmentation
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Fig. 3 Flow chart of corrosion distribution calculation
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Table 1 Statistical data of gray and observed corrosion pit depth
1 2 3 4 5
/ / / / /
mm mm mm mm mm
0.40 198 0.40 195 0.60 197 0.40 198 0.40 189
0.40 199 0.20 196 0.20 201 0.40 189 0.80 169
0.40 195 0.40 193 1.40 173 1.60 160 1.80 169
0.40 194 0.40 191 0.60 198 1.20 186 1.20 173
0.40 197 0.40 194 2.20 173 4.60 136 3.00 167
1.20 191 3.00 146 2.40 179 3.00 145 1.80 184
1.20 180 1.00 166 4.40 142 5.60 128 3.60 147
2.20 168 1.60 163 3.40 145 4.80 134 2.40 166
2.2 250
T
@ 200 s .
X *eT%s s
& 150 ¢ %
2 4 = 100 : - ‘ :
0 2 3 4 5 6
15.6% 28.3% 31.5% 24.8% 5 LS /mm
4
5.0%

Fig. 4 Correlation between corrosion pit depth and gray
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Fig. 5 Schematic diagram of specimen shapes in experiments

2

Table 2 Experimental results of area ratio of image identification

/mm’ /mm? /% / / /%
1335290.2 8583671 15.6 29103 512 x 386 15.9
2429178.8 8583671 28.3 52766 528 x 389 28.2
2703856.7 8583671 31.5 58432 537 x 389 30.0
2987117.5 8583671 34.8 59374 538 x 392 33.9

3
3 Table 3 Contrast between corrosion morphology
identification and detection of a gate main beam
/mm /%
243 0.48 0.50 4.0
191 1.20 1.40 1.4
165 2.10 2.10 5.0
141 3.10 3.00 3.3
4
Table 4 Contrast between corrosion distribution
identification and detection of a gate main beam
3 4
6 / / /% /% /%
646 x 452 210818 72.2 71.4 1.1
775 x 535 282359 68.1 69.2 1.4
1.4% ~
5.0% 1.1% ~ 1.4%
— B —
(D EFEHl ik by "z = ik
6
Fig. 6 Image identification of corrosion of a gate main beam
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