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Abstract When two-class problem samples are very unbalanced, SVM has a poor performance. A novel SVM algorithm, DFP-SVM is presented
to solve the problem implemented by transfering the quadratic program with limited condition into quadratic program without constraining
condition. Optimal computation is conducted to achieve exciting results. In order to overcome the problems of traditional snake associated with poor
convergence to boundary concavities and sensitive initialization, gradient vector flow based on deformable models is presented to segment tumor
region. And three new moments based on boundary are also developed. The novel classifier applies the three moments and other shape features to
classify the tumor into the malignant or the benign. Computational results indicate that the modified algorithm has a strong capability of
classification for the unbalanced data of small set of samples related to two-class problems.
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