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Abstract. In CBIR study, different from traditional supervised learning which only
makes use of labeled data, semi-supervised learning makes use of both labeled and un-
labeled data. For the importance of unlabeled data, it is necessary to define conditions
to utilize the unlabeled examples enough. A new SVM-based co-training algorithm that
defining two learners is presented in this paper, where both the learners are re-trained
after every relevance feedback round, and then each of them gives every image in a rank.
In relevance feedback, the user may label several images according to whether they are
relevant or not to a query, and images with the top result-size ranks are returned. Fi-
nally, to test the performance of our methodology, a database consisting of 500 chest CT
images were used, PR-graphs and BEP-graphs all illustrate that the performance of our
method is better.
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1. Introduction. In recent years, some researches have introduced semi-supervised learn-
ing in Content Based Image Retrieval (CBIR). Different from traditional supervised learn-
ing which only makes use of labeled data, semi-supervised learning makes use of both
labeled and unlabeled data. Generally, it’s difficult to collect vast amounts of labeled
data and easy for unlabeled data, moreover, the unlabeled data can be used to better
describe the intrinsic geometrical structure of the data space, and hence improve the im-
age retrieval performance. For instance in computer aided medical image analysis, we
can obtain a great deal of medical images as training dataset, but it’s very unpractical
for medicinal experts to distinguish all focus from these images. In fact, in many real-
world applications labeled training examples are fairly expensive to obtain while unlabeled
examples are abundantly available, especially in some online application problems.

So, learning from unlabeled examples has become a hot topic during the past few
years, there are two main machine learning paradigms for this purpose: semi-supervised
learning and active learning [1]. In semi-supervised learning there is a kind of co-training
algorithm, which impliedly utilizes the clustering hypothesis or manifold hypothesis, and
two or more learners. During the course of training, these learners select some unlabeled
samples with high confidence to label each other, for updating the model continually.

In this paper, we introduce a new co-training algorithm for image retrieval problem,
which test in medical image analysis system. Our algorithm is intrinsically based on
Support Vector Machines (SVM), and researches an applied method that makes use of a

4327


