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Features Generation in Fault Diagnosis Based on Immune Programming
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(1. School of Mechanical Engineering, Xi'an Jiaotong University, Xi'an 710049, China; 2. State Key Laboratory for
Manufacturing Systems Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Aiming at the shortage of premature convergence in the conventional genetic program-
ming, a new feature generation method based on immune programming is put forward, where the
new features are constructed by polynomial expressions of the original features, and the antibody
affinity is defined by the ratio of inter-class scatter to the intra-class scatter. Combining cloning,
hypermutation and replacement operator, the clonal selection optimal algorithm is adopted to
search the best feature with excellent classification performance. The experiment of the six time
domain features for engine sound signal shows that due to the maintained diversity of antibodies
based on the clonal selection principle, the best compound feature constructed by immune pro-
gramming is endowed with the better classification ability than the feature optimized by genetic
programming.
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