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Fig 1 Original NIR spectra of normal endometrium(a) , hyperplasia endometrium( b) and malignant
endometrium( ¢) and three pretreatment methods: MS((d), OS((e¢) and MSC+ OSC(f)
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Table 1 Classification accuracy rate of each bootstrap of three pretreatment methods
M ethod Times Normal Hyperplasia Malignant T otal
MSC 1 0 8240 09425 09336 09126
2 Q0 818 0 0 9451 09351 09144
3 0 8325 0 949 8 0 934 8 09144
4 0 830 8 0 944 1 09320 09123
5 0 8279 0 9472 09346 09160
mean 0 826 6 0 9457 09340 0 9139
0SC 1 0 8419 09193 0949 6 0 9326
2 0 847 7 09191 0 950 8 09238
3 0 847 2 09190 0 951 4 0 9289
4 0 846 1 0 9178 0 947 8 09252
5 0 840 5 0 9222 0 956 3 0 9267
mean 0 843 5 0 9195 0 9512 0 9274
M SC+ OSC 1 0 810 8 0 946 2 0 961 5 09203
2 0 8132 0 9483 0 961 2 0 9216
3 0 8120 0 9500 0 963 6 0 9229
4 0 8258 0 9481 0 961 7 0 9246
5 0 8119 0 9472 0 958 9 09200
mean 0 8147 0 9480 09591 0 9219
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Table 2 Classification accuracy rate of PLS and SVM L1 0SscC
modeds of three pretreatment methods MSC MSC s 0SC
Method Times PLS SVM ,
MSC 1 Q7895 09126
2 08421 0914 4 PLS
3 0 947 4 0914 4 2 PIS
4 0 947 4 09123 SVM
5 Q0 894 7 0916 0
m ean 0 884 2 09139 ’
0sc 1 0 947 4 09326
2 0 894 7 09238 4
3 Q0 894 7 09289
4 Q0 894 7 09252
5 08421 09267 SVM
m ean 0 894 7 0 927 4
MSC+ 0SC 1 08421 0920 3 PLS ’
2 Q0 894 7 09216
3 0 947 4 09229 SVYM
4 0 947 4 0924 6
5 Q0 894 7 09200
m ean 0 905 2 09219 s
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Early Stage Diagnosis of Endometrial Cancer Based on Near Infrared
Spectroscopy and Support Vector Machine

ZHAT Wei', XIANG Yur hong', DAI Yir mei?, ZHANG Jiz jin!, ZHANG Zhuo yong"
1. Department of Chemistry, Capital Normal University, Beijing 100048, China
2. Beijing Obstetrics and Gynecology H ospital, Capital M edical University, Beijing 100006, China

Abstract Near infrared spectroscopy combined with chemometrics methods for diagnosis of cancer has been reported in
literatures. In our study, the NIR spectra of 77 specimens of different physiological stages of endometrium were collected.
Spectral data were pretreated firstly by multiplicative scatter correction (M SC) , orthogonal signal correction (OSC), and both of
them, respectively, and then by SG smoothing. Latin partition method w as used to select 3/ 4 samples as atraining set, and the
other 1/ 4 samples for test set. Support vector machine (SVM) model was built for classification, and the dassification results
was compared with that of partial least squares ( PLS) model based on the same pretreatment methods. Samples of malignant,
hy perplasia and normal endometrium were classified better by SVM ( classification accuracy was 92%) than PLS ( classificat ion
accuracy was 90%). The results suggested that classification accuracy was affected by pretreatment methods and models. SVM

combined with endometrial tissue near infrared spectroscopy is expected to develop into a new approach to tumor diagnosis.
Keywords Near infrared spectroscopy; Endometrial cancer; Support vector machine
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