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Abstract: A novel adaptive immune multi-filed feature selection algorithm (AIFSA) for underwa-
ter acoustic tragets classification is proposed. The AIFSA is proposed to address the problem that
the classification performance in classifying underwater acoustic targets declines as the dimension
of feature set increases, and that classifying underwater acoustic targets is a small-sample-size
classification problem. The AIFSA generates an initial population using prior knowledge, and
then generates new generations through repetitive application of mutation, crossover, and adap-
tive immune operator., In each iteration, individuals with less number of features and with high
classification accuracy are given higher fitness values. The advantages of AIFSA include: using of
prior knowledge, fast convergence, and small size of optimal feature subset. The multi-field fea-
tures are extracted from 4 classes of underwater targets and used in feature selection and classifi-
cation extracted. Experimental results show that the AIFSA can select the subset of efficient fea-
tures, and there is only a small decline in the accuracy of SVM classifier when the number of fea-
tures is decreased about 60%. Compared with the genetic algorithm, the AIFSA is more stable
and achieves better converge speed, and the feature subset obtained by AIFSA achieves better
class ification performance and generalizability.
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