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ZÅ��Z�fyY�d��Æ§ 

  
BLMS Blind Least Mean Square algorithm  

BSE Blind Signal Extraction 

BSS Blind Source Separation 

CLT Central Limit Theorem 

CMA Constant Modulus Algorithm 

cdf cumulative density function 

EEG Electroencephalography 

EVD Eigen Value Decomposition 

FA Factor Analysis 

FastICA Fast ICA algorithm 

FIR Finite Impulse Response 

HOS Higher Order Statistics 

ICA Independent Component Analysis 

i. i. d independent identical distribution 

Infomax Information maximization algorithm 

JAD Joint Approximate Diagonalization of matrices 

JADE Joint Approximate Diagonalization of Eigen matrices 

KLD Kullback-Leibler Divergence 

LMS Least Mean Squares 

LTD Lower Triangular Decomposition 

MBD Multichannel Blind Deconvolution 

MCA Minor Component Analysis 

MEG Magnetoencephalography 
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MIMO Multiple Input, Multiple Output 

NSD Normalized Spatial Decomposition (i.e. whitening) 

PAM Pulse Amplitude Modulation 

PCA Principal Component Analysis 

PP Projection Pursuit 

pdf probability density function 

QAM Quadrature Amplitude Modulation 

QR QR decomposition of a matrix, where Q is a orthogonal matrix, R is a 
upper triangular matrix 

RDE Redundant Data Elimination 

rpm rotation per minute 

SBD Single-channel Blind Deconvolution 

SJAD Joint Approximate Diagonalization of Simplified fourth order cumulant 
matrices 

SNR Signal to Noise Ratio 

SRD Square Root Decomposition 

SOBI Second Order Blind Identification algorithm SOS Second Order 
Statistics 

SPO Spherical Projection of Outliers 

var Variance of a variable 
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��Ê¨z»��]ZÀ»�É�Z�Y|m��BSS�������Y{�a���Zu�µZu�ÊeZ¬Ì¬ve��Â�Â»����µZÀ´Ì��Ê»�������ÉÁ{��/Å�Ä/¯�|/�Z]
ZÀ´Ì������\Ì¯�e�ºf�Ì��ÉZÅ�Ä�z�»�Á��]ZÀ»�µ��Ê/^Ì¯�e�ÉZÅ�µZÀ´Ì��ÉÁ���Y�ZÆÀe�Y��ZÅ�µZÀ´Ì��Ã|ÀÀ¯�

�����Ê]ZË�Z]�ºf�Ì��¾ËY�ÊmÁ�yÊ»|À¯��BSS����]�ÊeZ¬Ì¬ve�Ã�Âu���������¾Ì/¬¬v»�ÉY�]�ÊÆmÂe�¶]Z«�Á�[Y~m��ZÌ
��d�Y�Ã{�¯�ºÅY�§��������������������,µZÀ´Ì/����Y{�/a�,�/Ì�¿�¹Â/¸���´Ë{�ÉZÅ�Ã�Âu��{�ºÌÅZ¨»��Y�ÉY�Ä�Â¼n»�Ä¯�Y�q

���������������¾/ËY�Z/]�Ä�]Y���{�{ÂmÂ»�¶WZ�»�¶u�dÆm�Y��Ã�Ì£�Á�µZ¼fuY�Á��Z»M�,ZÅ�Ã{Y{�É�ÂXe�,Ê^���ÉZÅ�Ä°^�
��d�Y�Ã{Â¼¿�É�ÁM{�³��´Ë|°Ë�½Â»Y�Ìa�Ê¼¸��ÄÀÌ»���BSS����¦/¸fz»�ÉZ/Å�ÄyZ/���{�Ê Ì�Á�ÉZÅ{�]�Z¯�

������������ZÀ´Ì/��,�ËÁZ�/e���Y{�/a�,Ê°/��a�ÉZÅ�µZÀ´Ì����Y{�a�,�Ì�¿�¹Â¸�µ��������Á�cY�]Z/z»�,ÊeZ/�Z^e�Y�ÉZ/Å�
���Ì»��ÉZÅ��ÁZ¯�¾ÌÀr¼Å¾����d/�Y�Äf§ZË�Ê�ZÀ��������������������¶WZ�/»�Ä/ÀÌ»���{��/f¼¯�Ä/¯�d/�Y�Ê·Z/u��{�¾/ËY�Á�

d�Y�Ã|���«YÁ�ÄmÂe�{�Â»�®Ì¿Z°»�Ê�|ÀÆ»���ÉÁ���]��Z¯BSS�¾Ì·ÁY�Ä·Z¬»���Âe��Z]Herault, Jutten�
����µZ���{�Ä¯������Z�f¿Y��ÄËZa�,d§ZË�É�Y~³����d/�Y�Ã|/���1���������Ä/·Z¬»��Z�/f¿Y��Y��/a��2��Independent�

Component Analysis���µZÀ´Ì/����Y{�/a��¿Y�¨À¯��{��������/�Âe�Comon���Ê/§� »�¾Ì/Àr¼Å�Á�
�ºfË�Â´·YInfomax��Âe��3��Bell and SejnowskiÄ¯��µZ���{������Z�f¿Y��O�/m�Ä]�,d§ZË��c�Ê/»-

                                                 
 
1 Blind Source Separation 
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YÂe½��Ã�Âu�d¨³������ÉZÅ{�]�Z¯�Á�¶WZ�»BSS���Ã�Âu�¾Ë�e�[Y~m��Y�Ê°Ë�Ä]��ZÅd�³�µ|^»�¾Ì¬¬v»�ÉY�]���
Cardoso and Souloumianc[4]��������/Ì£�ÉZ/Å�µZÀ´Ì/��É�Z/�Y|m�d/Æm�Ê¼fË�Â/´·Y�Ê§� »�Ä]�¹Y|«Y�

�µZ���{�Ê�ÁZ³����ºÅ�Ä¯�|¿{Â¼¿���É�Z�fyY�¹Z¿�Z]�ZÆ¿M��ÂÆ�»�ºfË�Â´·Y�½ÂÀ¯YJADE�ÄfyZÀ��Ê» -

{Â������/Ì�¿�Ä/·Z¬»�Á�[Zf¯�½Y�Y�Å�Ä°ÌWZn¿M��YLee, Haykin (ed.) ([5,6]) , Karhunen and Oja [7] 

Cichocki and Amari [8], Rowe [9] etc�¶WZ�»�ÄÀÌ»���{�½ÂÀ¯Ze�BSS�cÓZ¬»�,d�Y�Äf§ZË���fÀ»�
���������{�]�Z¯�ÄÀÌ»���{��Ì¿�É{Á|v»�ÉZÅ���Y�³�ÁBSS��Ã�Âu��{��ÉZÅ����|ÀÆ»�É�Z¯����®Ì¿Z°»�Ê�Z�f¿Y��Äf§ZË�

�d/�Y����ÓZ/¬»��/Ì�¿c�����/�Âe�Ã|/����/fÀ»�Gelle et al [10], Li and Gu et al, Servière et al 

[11,12,13]   
��Ä¸X�»BSS�®ÌeZ¼���Â��Ä]�Y���Ê/»�YÂ/e½�{���¶°/����-���ËZ/¼¿����½M��{�Ä/¯�,{Y{� js t���/^À»�

�����,½Z»��Ã�Âu��{�ÄfyZÀ�Z¿ ix t���Y|¿Y�Ê^Ì¯�e�µZÀ´Ì�ÃÉ�Ì³���,Ã|��A���ZË�H������Z/Ë�Ã|ÀÀ¯�\Ì¯�e�ºf�Ì��
�Ä�§Zu�ÉY�Y{�ºf�Ì��Ä¯�d�Y�Êf·Zu�Z]���ZÀf»�¶Ë|^e�·Â¿Z¯Â���Ä�§Zu�½Á|]�ZË�Á�Ê¿M���|�Z]�� 

 

¶°���� -��� WZ�»�¹Y�³ZË{�Â¸]��ËZ¼¿Ê¨z»��^À»�É�Z�Y|m�Z]��^e�»�¶ 

�����\Ì¯�e�ºf�Ì���{�ZÅ�µZÀ´Ì��\Ì¯�e�������ÁZ¨f»�Ã|��ÄfyZÀ���Á��Á{�Ä]�Ã|ÀÀ¯�c������d/�Y��Ë~/a�½Z°»Y�
���������\Ì¯�e�ÃY��Á{�¾ËY�Ê�ZË��µ|»�Ä]�Ä¯�Â]�»�Ê»³{{�������������¾/�Â·Â¿Z¯�Ê/^Ì¯�e�µ|/»�Á�Ê/¿M�Ê^Ì¯�e�µ|»��

������0Z^·Z£�µÁY�µ|»�ÉY�]�É�Z�Y|m�ÉZÅ��Á������¶¬f�»�Ä¨·R»�¶Ì¸ve���ICA�����Ã|/Ì»Z¿�Ê/»�����/]�Á�,|¿Â/����¾/ËY�
����������������¹Zn¿Y���§�¾ËY�dve�,Ä¸X�»�¾ËY�ÉY�]�{ÂmÂ»�ÉZÅ�¶u�ÃY��Ä¯�|¿�Y{�|Ì¯Pe�dÌ «YÁÊ»��]ZÀ»�Ä¯�{�Ë~a

���|Àf�Å��´Ë|°Ë��Y�¶¬f�»������������Ä/]�0Ze|/¼��¹Á{��Á��ÉY�]�É�Z�Y|m�ÉZÅ�®ÌÀ°e�Á�ZÅ��Á��,�´Ë{�¥����Y
��¹Z¿MBD���|Àf�Å�Ã|��ÄfyZÀ���������������¾/ËY�Ê¸/�Y��Z/¯�d/¬Ì¬u��{�Ä/¯Y�q�����Z/Å�ºfË�Â/´·Y�Â·Â¿Z/¯{����½{�/¯�

¯�d�Y�ÊËZÆ·ZÀ´Ì�Ä|¿Y�Ã|��ÄfzÌ»M��´Ë|°Ë�Z]�¾�Â·Â¿Z¯�Ê^Ì¯�e�|¿Á����Âe�����Â¯~»�Ê^Ì¯�e�µ|»�Á{

                                                 
 
1 Convolve 
2 Instantaneous 
3 Independent Component Analysis  
4 Multi Channel Blind Deconvolution  
5 Deconvolve 
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]��´Ë|°Ë��Y�¶¬f�»��]ZÀ»Ä]�É�Z�Y|m�¶¼��É|u�Ze�Á�Ã{ÂÊ¨z»�ZË��Â¯��Á����Ë~a�½Z°»Y�ZÆ¿M�{�Â»��{�

Ê»���������������´Ë|°Ë�Z]�®Ë{�¿��Z^e�Y��{�Y��µ|»�Á{�¾ËY�¾ÌÀr¼Å�Á�|Àf�Å�,|�Z]Ê»�����Ê^Ì¯�e�µ|»�Ä¯�Y�q�ºÌ»Z¿
�������Ä]�Ä]���x�Za��f¸Ì§�µÂ��Ä¯�Ê�ËY���dve�¹Á{�M�Ê^Ì¯�e�µ|»�Ä]�,|]ZË��ÅZ¯�{|��®Ë����½Á|/]�Z/Ë�Ê/¿

���|��|ÅYÂy�¶Ë|^e�Ä�§Zu������Ä/r¿ZÀq�,d/ËZÆ¿��{�Á������������{Y|/ e�¾Ì/Àr¼Å�Á�ºf�/Ì��Ä/]�É{Á�Á��]Z/À»�{Y|/ e�
�������������Á{�Ê^Ì¯�e�µ|»�,|]ZË��ÅZ¯�{|��®Ë�Ä]�ºf�Ì���Y�ÊmÁ�y�Ê^Ì¯�e�ÉZÅ�µZÀ´Ì�¹����Ê/À Ë�MBD���Ä/]�

����Ä¯�Ê�Zy�d·ZuSBD1���Ã|Ì»Z¿�Ê»���d�³�|ÅYÂy�¶Ë|^e�,{Â������¾ËY��{½ZËZaÄ»Z¿�����É�Z�fyY�d¤·��Y�,BSS�
���������Ã{Z¨f�Y�µ|»�Á{��Å�Ê»Â¼��¹Z¿�½YÂÀ��Ä]Ê»{Â���������������Á�Z/Å�[Z/f¯��{��/Ì¿�É�/´Ë{�{| f»�ÉZÅ�¹Z¿�Äq�³Y�

¹Z¿�¾ËY�ÉY�]��´Ë{�cÓZ¬»É�Y~³{Z¨f�Y�Ã�Ê»{Â��� 

Ê¿M�Ê^Ì¯�e�µ|»�dÆm�� 

�� -��Equation Chapter (Next) Section 1  
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1 Single Channel Blind Deconvolution  
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