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Fig 1 Diagram of wavelet base function
and the distribution in phase plane

L22 NEZREHSME

, n 1
123 SRR EE Fah ) A IE R
[ 11, 12]

’

450~, 690-nm

4 )
Haar, Daubechies, Mexicon

hat, Meyer, Morlet  Symlets ,

Symlets2 , 5
3
R dl~ d5 R
2.6
/\V\ Signal
15 \
05 e _
0.4

a5

oo

BE
Z
§
4

450 500 560 600 650
Wavelength/nm

Fig 3 The result of multiresorution decomposition of

preprocessed fluorescence spectra with DWT
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Fig 4 Division of feature region of detail signal after wavelet

multiresorution decomposition, the entire spectrum was

divided into 4 feature regions
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Table 1 Specificity and sensitivity of BP nettwork
dassification with 12 feature variants

/% 100 96 3 98 9
| % 100 94 0 97 2

Table 2 Detail results of discrimination of normal

from three styles of abnormal tissues

100 100 100 100
96 3 76. 9 97 6 97 6
98 9 91.3 98 9 98 6

(2



11 2079

s [11]
BP s
BP s s
[ 1] ZHANG Yangde, LIU Wer dong( R ). China Journal of Endoscopy( ), 2000, 6(5): 1.
[ 2] LUO Qing ming, GONG Hui, LIU Xiarrde, et al( s s , ). Spectroscopy and Spectral Analysis(

), 1997, 17(3): 105.
[ 3] Messmann H. Gastrointest Endoscopy Clin. N. Am., 2000, 10(3): 497.
[ 4] Vo DinhT, Panjehpour M, Overholt BF, et al. LasersSurg. Med., 1995, 16: 41.
[ 5] Cothern R M, Sivak M V, Dam J V, et al. Gastrointest Endosc., 1996, 44(2): 168.
[ 6] Jianan Y, Wing P, Zhijian H, et al. Lasers Surg. Med., 2000, 26: 432.
[ 7] Kapadia CR, Cuteuzzila F W, O Brien K M, et al. Gastroenter., 1990, 99: 150.
[ 8] Schomacker KT, Frisoli J K, Compton C C, et al. Lasers Surg. Med., 1992, 12: 63.
[ 9] Ramanujam N, Mitchell M F, Mahadevan A, et al. Lasers Surg. Med., 1996, 19: 46.
[10] Eker C, Rydel R, Svanberg K, et al. Lasers Surg. Med., 2001, 28: 259.
[

11]  XIA Darlin, HE Ji shan, ZHANG Yang de, et al( s s , ). Spectroscopy and Spectral Analysis(
), 2005, 25(12): 2029.
[12] XIA Darlin, HE Jtshan, ZHANG Yang de( s s ). Journal of Huazhong University of Science and T echnology(Na
ture Science Edition) ( . ), 2005, 33(9: 120.

[13] Riedmiller M, Braun H. In Ruspini, editor, Proceedings of the IEEE International Conference on Neural Networks (ICNN), San Franct
so: IEEE Press, 1993, 586.

Study of the Methods of Wavelet Feature Extraction and Neural Network
Classification of Fluorescence Spectra to Improve the Diagnostic Rate of
Colonic Earlier Stage Cancer

XIA Datlin', MENG Hong xia>, ZHANG Yang de’, HE Ji shan'

1. The Key Laboratory for Biomedical Photonics of M inistry of Education, Huazhong University of Science and Technology,
Wuhan 430074, China

2. Department of Automatization of Collage of Power & Mechanical Engineering of Wuhan University, Wuhan 430072, China

3. National H epatobiliary and Enteric Surgery Research Center, Central South University, Changsha 410083, China

4. School of Info- physics and Geomatrics Engineering, Central South University, Changsha 410083, China

Abstract In order to improve the diagnostic rate of earlier stage colonic cancer with laser induced S ALA PpIX fluorescence

spectra, a novel method of extraction of fluorescence spectral feature using wavelet analysis and classification using artificial newr

ral network trained with resilient back propagation algorithm (R- BPNN) was developed. 504 spectra were collected from 8 nor

mal SDrats, and 20 1,2 DM H- induced SD colon cancer models and 12 second generation rats of induced rats. 150 min later trail

intravenous injections of 5 ALA dose of 25 mg* kg™ ' body weight (BW), and fluorescence spectra excited with 370 nm Tt laser

were collected in vivo. After preprocessing, 12 feature variants were extracted with wavelet analysis. With R BPNN, all spectra

were classified into two categories: normal or abnormal, which included dysplasia, early carcinoma (EC) and advanced carcino

ma ( AC) . The sensitivity and specificity were 98. 91% and 97.2% respectively. The accuracy of discriminating dysplasia, early

carcinoma, and advanced carcinoma from normal tissue were 91.3%, 98.9% and 98.8% respectively. The result indicated that

this method could effectively and easily diagnoses earlier stage colonic carcinomas.
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