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ABSTRACT Objective: In order to solve the dimension disaster and over-fitting problems in the process of tumor subtype recogni-
tion, a particle swarm optimization (PSO) BP neural network ensemble algorithm was proposed. Methods: The Euclidean distance and
mutual information was used to preliminarily filter redundant genes, and then Relief algorithm was adopted to further process the candi-
date feature genes set. The BP neural network was used as the base classifier, which combines feature genes extraction with classifier
training. Results: When the number of hidden layer neurons is 5 and the number of candidate feature genes is 110, the QPSO/BP algo-
rithm can optimize and search globally. Conclusion: The algorithm not only improves the accuracy of tumor classification and recogni-
tion, but also reduces the complexity of learning.
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Fig.2 BP Neural Network Structural Model
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Table 1 Parameter Index and Performance of Base Classifier

No. Candidate genes num Hidden layer neurons Feature gene num Accuracy rate
1 125 4 86 84.5%
2 120 5 88 93.4%
3 110 5 68 96.5%
4 100 5 70 91.9%
5 95 4 74 92.1%
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