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A semi-supervised spectral clustering algorithm combined with
sparse representation and constraint propagation

ZHAO Xiaoxiao, ZHOU Zhiping

(Engineering Research Center of Internet of Things Technology Applications Ministry of Education, Jiangnan University, Wuxi
214122, China)

Abstract: The semi-supervised spectral clustering algorithm does not deal with large-scale datasets effectively and does
not fully utilize the constraint information because it does not consider the constraint propagation. To address these
drawbacks, this paper proposes a semi-supervised spectral clustering algorithm that combines sparse representation and
constraint propagation. The algorithm first generates the constraint matrix according to the constraint information, intro-
duces it into the spectral clustering, and then constructs a sparse representation matrix by taking the data points in the
constrained sets as the landmarks to approximate the graph similarity matrix, thereby revising the constrained spectral
clustering model. Meanwhile, the connected region is generated according to the similarity matrix of the landmark data
points, and the neighboring nodes are dynamically adjusted in each connected region. The clustering accuracy is further
improved using the constraint propagation. Experimental results show that the proposed method is more efficient than
constrained spectral clustering algorithms, and their accuracy levels are similar. Moreover, its clustering accuracy ex-
ceeds those of the fast spectral clustering algorithms.

Keywords: data mining; cluster analysis; spectral clustering; semi-supervised learning; sparse representation; constraint
propagation
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2019 2nd International Conference on Mechatronics, Control
and Robotics (ICMCR 2019)

2019 2nd International Conference on Mechatronics, Control and Robotics will be held in Fukuoka Insti-
tute of Technology, Fukuoka, during February 23-25, 2019. It aims to provide a forum for researchers, practi-
tioners, and professinals from the industry, academia and government who are working in the field of mechatronics, con-
trol and robotics to discourse on research and development, professional practice in related fields.

ICMCR 2019 is also the Annual Meeting of JOACE editorial board, so it also serves to bring authors and editors of
JOACE together to communicate face to face and discuss their latest research results and future development of JOACE.

Best Presentation Award: Selection of the best paper will be made at the conference based on both the technical

content and presentation. The winner will be chosen by the Session Chair in consultaton with the Conference Chairs and
the Best Presentation Certificate will be awarded.
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