
2012 � 3 � Journal on Communications March 2012 

 

� 33 �� 3 � �  �  �  � Vol.33  No. 3 

��������	
��
�������� 

���

1,3
����

2
��	


3 
(1.���	 
��	
��	���� �� 510006�2.���	 �	���� �� 510006�3.���	 ����	���� �� 361021) 

��������	
��
�����������
�������� !"#$
�%&��	'
()*

+ ,-./ S01�23��4567�*
������ 89:
��;<=>?@AB C�DEFG

8���HI9JKL;MN��
���O�PQRSJ5TAUVWX+YZ[\]()^_`ab(c�

dab(c�
�� efIghi�X+jklmn���o[P 

�����	'
()pS01pqr cst23p<=>ABpEFG8�

��	
��TN911.7     ��������������
����A              �����1000-436X(2012)03-0183-08�

Underdetermined blind source separation based on 
null-space representation and maximum likelihood 

WANG Rong-jie1, ZHAN Yi-ju2, ZHOU Hai-feng1 

(1. School of Information Science and Technology, Sun Yat-sen University, Guangzhou 510006, China; 

2. School of Engineering, Sun Yat-sen University, Guangzhou 510006, China; 3. Marine Engineering Institute, Jimei University, Xiamen 361021, China) 

Abstract: Aiming to the estimation of source numbers, mixing matrix and source signals under underdetermined case, 

and a method of underdetermined blind source separation with an unknown number of sources was proposed. Firstly, an 

algorithm based on S transforms and clustering technology was introduced to estimate the number of sources and mixing 

mixtures. Then sources were represented as null space form, the recovery of source signals using a method based on 

maximum likelihood. The simulation results show that the proposed method can separate sources of super-Gaussian dis-

tribution and sub-Gaussian distribution, and compared to other conventional algorithms, estimated mixing matrix and 

separated sources with higher accuracy. 

Key words: underdetermined blind source separation; S transforms; fuzzy c-mean clustering; null-space representation;  
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47[13] 
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47[16] 
��� 

47[19] 
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A(1,1) 0.363 7 0.262 1 0.342 4 0.289 7 

A(1,2) −0.193 4 −0.072 5 −0.107 5 −0.149 4 

A(1,3) 0.330 3 0.273 5 0.400 6 0.410 5 

A(1,4) −0.951 5 −1.035 2 −0.819 0 −0.961 5 

A(2,1) 0.480 5 0.579 9 0.485 2 0.410 0 

A(2,2) 0.366 7 0.156 7 0.239 9 0.187 0 

A(2,3) −0.983 0 −0.777 0 −1.122 0 −0.949 0 

A(2,4) −0.817 7 −1.051 1 −0.816 3 −0.708 1 

A(3,1) 0.407 4 0.301 3 0.470 6 0.581 0 

A(3,2) −0.672 9 −0.407 2 −0.543 7 −0.592 1 

A(3,3) −0.515 4 −0.633 0 −0.575 8 −0.538 2 

A(3,4) 0.652 3 0.692 6 0.508 0 0.713 2 
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s1 19.626 8 17.098 8 15.860 2 

s2 26.230 7 19.116 6 12.721 5 

s3 25.680 4 23.038 8 23.950 0 

s4 23.901 4 19.294 4 22.380 1 
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