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Abstract

Classification plays a critical role in False Positive Reduction (FPR) in lung
nodule Computer Aided Detection(CAD). To achieve effective recognition of
nodule, many machine learning methods have been proposed. However, multi-
ple heterogeneous feature subsets, high dimensional irrelevant features, as well
as imbalanced distribution between the nodule and non-nodule classes typically
makes this problem challenging. To solve these challenges, we proposed a multi-
kernel based framework for feature selection and imbalanced data learning in
Lung nodule CAD, involving multiple kernel learning with a �2,1 norm regu-
larizer for heterogeneous feature fusion and selection from the feature subset
level, a multi-kernel feature selection based on pairwise similarities from the
feature level, and a multi-kernel over-sampling for the imbalanced data learn-
ing. Experimental results demonstrate the effectiveness of the proposed method
in terms of Geometric mean(G-mean) and Area under the ROC curve (AUC),
and consistently outperform the competing methods.
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1. Introduction

Lung cancer is one of the main public health issues in developed countries[1],
and early detection of solitary pulmonary nodules (SPNs) is an important clin-
ical indication for early-stage lung cancer diagnosis because SPNs have high
probabilities to become malignant nodules [2]. SPNs refer to lung tissue ab-
normalities that are roughly spherical with round opacity and a diameter of up
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