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Fig.1 Schematic diagram of X-ray spectral detection system
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Fig.3 Transmission X-ray spectra after Fig.4 Normalized XAS of biological
sample absorption tissues
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Table 1 Contribution of the first ten principle components of normalized XAS

Principle Cumulative Principle Cumulative
Contribution (% ) Contribution ( % )
component contribution( % ) component contribution( % )
PC1 92.388 92.388 PC6 0.251 98.892
PC2 3.737 96.126 PC7 0.186 99.078
PC3 1.570 97.696 PC8 0.160 99.238
pPC4 0.590 98.286 PC9 0.124 99.362
PC5 0.355 98.641 PC10 0.105 99.467
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Fig.5 PC1 vs. PC2 of normalized XAS Fig.6 Prediction results of RBF neural

network trained by the first three

principal components
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Table 2 Statistical parameters calculated for prediction results of all classes

No. Sample name TP TN FP FN Sensitivity Specificity PPV NPV Accuracy
1 Porcine fat 60 357 18 15 0.8000 0.9520 0.7692 0.9597 0.9267
2 Porcine liver 74 375 0 1 0.9867 1.0000 1.0000 0.9973 0.9978
3 Porcine kidney 56 364 11 19 0.7467 0.9707 0.8358 0.9504 0.9333
4 Porcine lean 71 370 5 4 0.9467 0.9867 0.9342 0.9893 0.9800
5 Porcine stomach 75 370 5 0 1.0000 0.9867 0.9375 1.0000 0.9889
6 Porcine heart 70 370 5 5 0.9333 0.9867 0.9333 0.9867 0.9778
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Biological Tissue Recognition Based on X-Ray Absorption
Spectral Detection’

WANG Qian, YANG Zheng, FANG Zheng "
( Department of Instrumental and Electrical Engineering, Xiamen University,

Xiamen 361005, China)

Abstract In order to verify the ability of X-ray absorption spectroscopy to recognize biological tissues, por-
cine heart, liver, kidney, stomach, lean meat and fat are selected as specimens. The X-ray absorption spectra
of these specimens are obtained by X-ray detector at the excitation voltage of 55 kV. The collected spectra are
divided into training set and test set, and principal component analysis is used to extract spectral principal
component. Using the training set as input, a radial basis function( RBF) neural network model is established
to predict the samples of the test set. The recognition rate of all samples through cross-validation method
reached 90. 22%. The experimental results show that X-ray spectral technique coupled with statistical analysis
methods can be used for the classification of pig tissue, which is of great significance to the application of
X-ray spectral technique in organism identification.

Keywords X-Ray absorption spectrum; Biological tissue; Material recognition; Radial basis function( RBF)
neural network
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