ISSN 1004-9037, CODEN SCYCE4 http:// sjcj. nuaa. edu. cn
Journal of Data Acquisition and Processing Vol. 36,No. 5,Sep. 2021, pp. 969—977 E-mail:sjcj@nuaa. edu. cn
DOI:10. 16337/j. 1004-9037. 2021. 05. 012 Tel/Fax: +86-025-84892742
© 2021 by Journal of Data Acquisition and Processing

ETNi#EDBSCANE XMt A EEAHEMENN AR
IEH, L & HEL

(1. Wy RUE TR K265 8 5l (52 B, WA /R I 150001 ;2. MR T K2 e i inm(E 5 E B AR HE S Lk E,
IR 1 150001)

 E.: 4K EF RS B (Underdetermined blind source separation, UBSS) Pl A , R A A T FE W =
18] & % (Density based spatial clustering of applications with noise, DBSCAN) FxmdREFPSH SHB
AN ey B AL B b K P A AR M R A RS SR R W AR R IR, BUE T HRAEB, AL
DBSCAN Az L & & 5 & B & w3 & # %A F % (Cuckoo adaptive search swarm optimization of
density based spatial clustering of applications with noise, CASSO-DBSCAN) , iZ - % 1& % Levy & 47 K
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Application Research of Underdetermined Mixed Matrix Estimation Based on Im -
proved DBSCAN Algorithm

WANG Linyu"?, XIA Min"?, XIANG Jianhong'*

(1.College of Information and Communication Engneering, Harbin Engineering University, Harbin 150001, China; 2.Key Laboratory

of Advanced Ship Communication and Information Technology, Harbin Engineering University, Harbin 150001, China)

Abstract: Aiming at the issue of underdetermined blind source separation (UBSS), when using the density
based spatial clustering of applications with noise (DBSCAN) algorithm to estimate the cluster center, it is
easy to fall into the local optimum. Therefore, the accuracy of the mixing matrix composed of the cluster
center coordinates is reduced, resulting in unsatisfactory signal separation results. This paper proposes a
cuckoo adaptive search swarm optimization based on DBSCAN (CASSO-DBSCAN) algorithm. The
algorithm enhances the global adaptive search ability based on the Levy flight strategy, and uses the idea of
learning from the group to refine the optimization to obtain the optimal solution, which can estimate the
cluster centers more accurately. The paper verifies the algorithm through the simulation of blind source
separation of speech signals. Results show that it can effectively improve the estimation accuracy of the
underdetermined mixing matrix and has good robustness, which proves the feasibility of the algorithm.

Key words: underdetermined blind source separation (UBSS); swarm optimization; cuckoo search algorithm;

spatial clustering; speech signal
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Fig.1 CS algorithm target fitness evolution
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