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Classification Method of Biological Tissues Based on

Raman Spectrum Features
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Abstract Biological tissues are identified based on unique features of their Raman spectra. Raman signal data of
biological tissues is acquired by a self-designed Raman probe, and preprocessed to rectify the baseline through
filtering noises and stray light. The principal component analysis method is used to extract the critical Raman signal
features of biological tissues, and then a back propagation (BP) neural network algorithm is used to classify the
biological tissues by using these features. Automatic classification is implemented with the Raman spectrum data
from the animal tissue phantoms. Experimental results show that the BP neural network is efficient to identify
different animal tissues, and the accuracy rate reaches nearly 95%.
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Fig. 1 Raman spectra of biological tissues. (a) Before processing; (b) after processing
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Fig. 2 Contribution rate of the first ten principal components Fig. 3 Loading factor of PCA1
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Table 1 Classification results with various feature inputs to BP neural networks

v Feature BP neural network with single hidden layer BP neural network with double hidden layers
number  Accuracy' /%  Accuracy’ /% MSE Time /s Accuracy'/%  Accuracy’/% MSE Time /s

0.0010 41 100.000 90.7692 0.0010 24 100.000 90.7692 0.0010 13
0.0020 17 100.000 89.2308 0.0010 51 100.000 95.3846 0.0010 17
0.0025 14 100.000 89.2308 0.0010 55 100.000 84.6154 0.0010 18
0.0030 12 100.000 73.8462 0.0029 133 100.000 83.0769 0.0010 26
0.0040 9 100.000 67.6923 0.0027 133 100.000 75.3846 0.0010 40
0.0100 8 100.000 72.3077 0.0027 133 100.000 70.7692 0.0010 37
0.0150 6 99.333 67.6923 0.0067 136 100.000 72.3077 0.0010 51
0.0200 5 91.333 66.1538 0.0295 139 97.333 67.6923 0.0067 157
0.0300 4 85.333 66.1538 0.0378 133 92.000 63.0769 0.0172 156
0.0500 3 67.333 49.2308 0.0671 133 72.000 44,6154 0.0599 152

'For the training data, *for the test data
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