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Fig.1 The detection of circle for copper specimen
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Fig.2 The detection of circle for silver specimen
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Fig.3 The segmentation results of copper using K — means

clustering algorithm
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Fig.4 The segmentation results of silver using K — means

clustering algorithm

iz VAR ] 08 5 o6 R R 1A gl F 69 1A
g 1 B 6 UiR, v AE L, KR4 R 70
P S H I 45 S ARA , i il ™ TRl AL
5 L4 A ok i), 43 e 4 3 R e ol R
AT T o320 [t i T R & ek, DL &
AR S (), Bl A AT 6 4r B 45 0 E 45 AR
AR 2

http://www.cnki.net



56 XYRP SR 21 %
x®1 H1AFMSBER
Table 1 The result of segmentation of No. 1 copper test piece
P EE AL
. BEOhEBsy  EESY IS BARS  BAWSY  BAWS BRES
s & HE o 4 i . .
fﬁ;’??;/;; THRE B g falk PR FRRG FHan
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FERRESAR K RE AL, e T 55.08 151.13 111.21 141.47 44.92 115.82 113.02 138.81
B kAR ﬁgﬁl%&ffgiﬁm, b8 81.74 97.24 118.41 136.01 18.26 159.85 122.74 131.93
Rkl K BVl 47.62 120.79 120.27 131.41 52.38 185.99 114.06 136.36
5o ek H TR R0 i, K SR 44.11 198.94 122.87 131.75 55.89 160.34 120. 59 133.95
AR h
AR AR KA 61.84 160. 85 117.06 139.78 38.16 127.85 117.06 138.00
Smm R BHAMMES 93.92 184. 14 124.90 128.95 6.08 117.19 121.42 129.46
12mm R LA ES 90.28 97.70 121.17 134.41 9.72 156.33 116.31 138.05
18mm KT #  KAGOALOMEME  49.77 156.73 123.63 129.29 50.23 198.23 122.19 130. 56
1 8,5 K AR KB faFHISE 106k 74.48 186. 59 126.11 128.60 25.52 133.48 122.55 132.77
Fet-7:1 IR {0 BT 61.74 106.53 115.46 136.10 38.26 148.22 114.22 138.32
2] G A Tl 13.54 162.47 113.31 138.23 86.46 100. 05 116. 61 135.97
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Table 2 The result of segmentation of No.2 copper test piece
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FERRATAR FERIE A, 7 d 46.21 98.60 116.11 137.20 53.79 132.79 114.72 138.71
57 kAR ﬁgﬂi%ﬂﬁﬁﬁ&, 8 50.06 145.29 118.77 136.19 49.94 94.11 118.18 136.56
k-7l FC R b A, 53.14 102.15 117.66 134.80 46. 86 158.92 115.62 136.85
B v ] 40 JBE 1o A 32.26 128.07 118.61 133.68 67.74 179.49 119.90 133.56
B KR JCH- e i ph 46.44 157.26 115.73 139.45 53.76 99.76 115.78 137.90
Smm HEER FHAEMTES 97.52 204.81 127.12 127.80 2.48 90. 36 125.93 126.47
12mm R KA MES 91.33 180.97 125.62 127.83 8.67 205.22 124.09 131.11
18mm AT KAFOMEOQEHMEE  67.69 188. 64 127.16 131.47 32.31 151.81 127.85 130.72
B K AR KRG aFE A 66.58 144.98 125.73 130.19 33.42 185.25 126. 14 129.33
AR T B L B 57.35 156.27 114.09 136.22 42.65 110.42 116.12 134.35
eef=] VRS it 10.22 118.31 116.78 135.24 89.78 84.60 118.79 133.79
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Table 3 The result of segmentation of No. 3 copper test piece
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Table 4 The result of segmentation of No. 1 silver test piece
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FERREEAR HA LA 9.67 111.95 131.43 122.52 90. 33 77.45 132.05 122.46
B 2k AR SAKAL 11.10 123.09 135.38 118.14 88.90 162.12 137.47 116.26
S HAAL 15.84 129.39 135.05 119.95 84.16 85.19 132.93 121.66
o s zigﬁ}ﬁm REE 460 171.67 135.30 119.37 53.73 95.15 132.88 121.69
657 KA HALE 11.61 137.15 130.59 123.17 88.39 86. 10 131.61 122.80
Smm PBER  HEBREFEAAER 29.93 159.88 132.78 122.49 70.07 101.62 130. 69 123.62
12mm FEER R AEREM 16.20 149.16 135.75 118.88 83.80 111.59 134.17 119.96
18mm A TH  BRAGCEREHMBE 21.08 175.86 132.71 121.48 78.92 133.6 132.23 122.59
& 87 AR BRI AERER 30. 84 201.73 133.59 121.67 69. 16 162.69 132.33 122.29
ABHR Bk BRI 30.20 135.06 131.33 122.89 69. 80 98.65 130. 85 123.24
ats] HATA 7.60 126.98 134.62 120.67 92.40 93.96 133.08 121.79
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Table 5 The result of segmentation of No. 2 silver test piece
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FERRAEM AR 13.13 110.63 131.77 122.07 86. 87 70. 61 130.72 123.80
Bl AR FEASE 2N Ji: 26.73 111.40 132.81 121.48 73.27 83.96 133.16 121.83
F a2 KB AR M 42.96 168.02 137.37 117.34 57.04 117.15 134.27 120. 14
B R ﬁigwﬁm’ A ek 77.06 196. 69 133.78 120.02 22.94 140.33 132.34 121.73
F 7 KA PeASE I 36.25 143.47 133.70 121.14 63.75 107.99 132.88 121.47
Smm HUEEHR Zﬁ%m‘ﬁ’ BB R 37.67 167.09 136.05 119.18 62.33 132.33 133.17 121.33

12mm PEER R AGEREM 43.16 125.29 132.54 122.12 56.84 99.22 132.21 122.16
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18mm AR  BRAGCFRE MR 40.24 132.37 133.07 121.91 59.76 95.36 133.51 121.41
KA kAR B BRI 45.52 155.59 135.60 119.58 54.48 129.22 134.41 120.64
HER B P BR B 28.26 144.30 135.16 119.32 71.74 96.51 133.97 120.49
2514 B EERE 10.14 146.51 136.48 118.71 89.86 100. 10 132.91 121.11
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Table 6 The result of segmentation of No.3 silver test piece
S EITEL
, RSy EMTES EMES BT BRES BAWS BARS
LR R Ol i ‘ =
i i fﬁi’; VHEEE PHEG VRO (ML TESE PEe FHO6
! Y 1 Cb B Cr /% Y BCb  fECr
EERRAER HARXAL 10.77 117.59 134.67 120.23 89.23 83.31 133.38 121.38
b7 K AR RAXAL 6.38 103.43 132.91 121.32 93.62 80.28 133.22 121.50
o uk-7 il JER R A 31.80 111.05 134.01 120.52 68.20 78.05 132.43 122.02
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12mm HEEEAR B G BRI 42.03 146.37 133.43 121.77 57.97 114.86 131.98 122.50
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T 6,57 KR B AR 36.58 160.89 134.17 119.70 63.42 136. 14 133.54 121.37
TIEw SRR 48.62 132.94 134.54 120.26 51.38 102.49 133.69 120.47
g HARFTAMY, 9.42 121.64 133.80 120.71 90.58 90.01 133.02 121.58
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The application of image processing method in the study of the corrosion characteristics
of metal nanometer film coupon

PANG Ning' ,HUANG Hua',WU Lai - ming’ , CHENG Jian — min’ , QI Chun'
(1. Institute of Image Processing and Recognition ,Xi'an Jiaotong University ,Xi’an 710049 , China;
2. Key Scientific Research Base of the Museum Environment ,State Administration for Cultural Heritage ,Shanghai Museum , shanghat 200050 , China;
3. Department of Environmental Science and Engineering , Fudan University ,Shanghai 200433 , China)

Abstract: The usage of metal nanometer film coupon can effectively reduce the long term test period and the opera-
tor error in selection of storage or display materials in museum, and the digital analysis of metal nanometer film cou-
pon can avoid the human caused error. In this paper, the circular metal nanometer film coupon is detected first,and

then corroded images is segmented and the area using K — means clustering algorithm is calculate. The classification

results compared with that of human beinas made and results are found almost the same. It is demonstrated that the
praposed method can evaluate the materials used in museum collections storage and display rapidly and accurately.

Key words: Materials used for storage and display of museum collections; Nano - film coupon;K - means clustering

algorithm ; Image detection



