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Collaborative Representation Label Propagation based
Semi-supervised orthogonal Discriminative Analysis

YANG Jun-chuan JIANG Tong ZHANG Guo-qing

(School of Computer and Software, Nanjing University of Information Science & Technology, Nanjing 210044, China)

Abstract Recently, representation-based classification methods, such as sparse representation-based
classification (SRC) and collaborative representation-based classification (CRC) have been developed and
shown potential due to its effectiveness in various recognition tasks. However, the performance of SRC or
CRC depend on the number of labeled training samples for each class. When the labeled training samples
per class are insufficient, the recognition performance of SRC or CRC will decrease significantly. In order to
address this problem,literature[ 34 | introduced the collaborative representation into semi-supervised learn-
ing and proposed a semi-supervised label propagation method based on collaborative representation, which
can explore the information of unlabeled data effectively. Inspired by this, we propose a collaborative repre-
sentation label propagation based semi-supervised orthogonal discriminant analysis algorithm (CR-SODA),
which combines the collaborative representation label propagation with the orthogonal discriminant analy-
sis. Different from the existing semi-supervised dimensionality reduction algorithms,our method propagates
the label information from the labeled data to the unlabeled data through this label propagation algorithm,
and then construct the scatter matrices by using the soft label to perform discriminant analysis. In addition,
we impose the projection matrix is orthogonal such that the solution of proposed method can be effective
obtained by using a trace ratio optimization algorithm. Extensive experiments on face dataset verify the ef-
fectiveness of our algorithm, especially when limited number of images were labeled, our method can still
maintain its good classification performance.

Key words collaborative representation;label propagation;semi-supervised;discriminant analysis



