as the training samples reduce down to about 20%, the
classification accuracy still can reach 100% training sample of
single classifier. It shows that ensemble methods can achieve
classification performance with small training examples
(compared with the single supervised classification). Fig.5
shows the performance of four approaches of ensemble
comparing with the single classifier. With the improvement of
training examples rate, in most cases the error rate is on the
decline. The MCS and RF are stable and make better results
than others. Boosting is better than Bagging in the J48 and
RBF learn algorithm.

B. Ensemble classification experiment
The outputs of multiple single classifiers trained
respectively are fused by combination methods. This ensemble
classification will compensate the shortcoming of single
classifiers, and boost the classification accuracy. The results
of Bagging, Boosting, three multiple classifiers (base
classifiers are J48, RBF and BP, named as MCS) and Random
forest (combined with 10 decision trees) are illustrated in
TABLE III.
From the TABLE III, the performance of ensemble
classification such as bagging and boosting are better than that
of single classifier. Comparing with the figure of TABLE II,

(a) J48

(b) RBF

(c) BP

Fig 5 Performance of different classifiers

V . Conclusion
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