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Abstract. Multi-label classification problem is an extension of traditional multi-class
classification problem in which the classes are not mutually exclusive and each sample
may belong to several classes simultaneously. Such problems occur in many important
applications. Some researches indicate that the performance of classifier can be improved
by introducing the information of multi-label training samples into learning procedure
eﬀectively. In this paper, we propose a novel method based on SVM with delicate decision
boundary. For the basic overlapping problem of two labels, characteristics of doublelabel samples are utilized to obtain the range of overlapping sample space decided by
two binary SVM classifier separating surfaces. And a bias model with delicate decision
boundary is built for samples in overlapping sample space to improve the classification
accuracy. Experimental results on the benchmark datasets of Yeast and Scene show that
our proposed method improves the classification accuracy eﬃciently, compared with the
basic binary SVM method and some existing well-known methods.
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1. Introduction. Multi-label classification problem is an extension of traditional multiclass classification problem in which its classes are not mutually exclusive and each sample
may belong to several classes simultaneously. It is increasingly required by many realworld applications. For instance, in text categorization, a document generally has several
diﬀerent topics, such as social, sport and health [1, 2]; in bioinformatics, each gene may be
associated with a set of functional classes, such as metabolism, transcription and protein
synthesis [3]; in scene classification, each scene image may belong to several semantic
classes, such as beach and city [4]. In all these cases, instances in the training set are
associated with a set of labels and the task is to predict the label set for the unseen
instances. The main challenge of this problem is that classes are usually overlapped
and correlated. Generally, traditional multi-class learning algorithms cannot work with
multi-label problem eﬀectively.
Since Support Vector Machine (SVM) based methods have good generalization ability
in single-label multi-class problem[5, 6], more attention also has been paid on such kind of
techniques for multi-label problem. At present, there are mainly two types of SVM-based
methods to solve the multi-label problem. One is to consider all samples and their labels
simultaneously to construct one optimization formulation, for example, rank-SVM [3] and
maximal margin labeling algorithm [7]. But it is time-consuming to solve such large scale
optimization problems in numerical computation. The other is to decompose a multilabel problem into many binary class sub-problems and to solve them by using SVM-like
methods. Generally speaking, the latter runs faster than the former does.
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