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Abstract: A bacterial colony optimization algorithm based on bacterial chemotaxis was proposed. Detection determina-

tion strategy and random perturbation strategy was led in the process of bacterial colony evolution for solving the diffi-

culty of locating on global optimal position because of the random move state of the bacteria in later period of evolution 

process. The bacterial colony optimization algorithm proposed has excellent performance in convergence speed and solu-

tion quality by comparing with other algorithm using test function. Furthermore, the bacterial colony optimization algo-

rithm proposed was used for solving blind signal separation problem and the sequential blind separation for source signal 

was realized. Simulation results show that the blind separation algorithm based on bacterial colony optimization algo-

rithm has excellent separation effectiveness. Source signal can be separated efficiently according to the order of their ab-

solute value descending of normalized fourth-order cumulant. 
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>A 510− !¤����HG 2 000?��¥HGJ

K:1n¦A��§¨���K�¥CD!�
�

�q��
�����rstu?�A 30F�w�
[��� 1f & 2f 9 3f !DPBCC��&PSO��9

WPSO��*�HG 100%�CDEF� PSO��

9 WPSO ��������©ª«� DPBCC �
�F�w 4f 9 5f .�£>K¬­�~®����

K�&¯��K°�±²³´�� �����!

DPBCC ��*�HG 100%�CDEFµ¶ PSO
��9WPSO���w�� 5f ·>#m 100%�C

DE!���HGCD�����*©ª¸�F�

+!P� 3 ��������!DPBCC ���¹
º~�»F 6f ������¼�½®¾�£���

¼�¿À!º~Á²�³´Â�FÃÄ#�z�O

��� 1�ÅÆF.� 6f ������0<!"

~��*¥HG 100%�CDEF� DPBCC���

CDEHGm 90%!©ª�wz| 3���F��

w BC��!}wz�w���K��67Ç�È
S�£\X�OF�+!�w����[��� 1f !

BC ���É#G�Axy�opF��w�[�
�� 2f & 3f 9�[��� 4f ~ 6f !BC��� 6

7G������KF�+!hM32v!DPBCC

��.�����&����9Ê�op�ËÌ2

*�wz| 3���F 

� 3 ������������������� 

DPBCC BC PSO WPSO 

	
 
���
 ��� ���
 ��� ���
 ��� ���
 ��� 

1f  7.03 100% 281.1 100% 25.15 100% 82.78 100% 

2f  4.17 100% 1 239.4 6.67% 11.92 100% 31.30 100% 

3f  12.83 100% — — 52.13 100% 189.73 100% 

4f  25.53 100% — — 51.96 88.1% 171.97 98% 

5f  32.07 100% — — 120.19 100% 395.37 100% 

6f  53.18 90% — — 77.08 48.2% 261.05 63.3% 
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4.2  ������� 

AmuÍcw DPBCC ���~ÎÏÐÑÒÓ

���~Ô�!ÒÕ�ÖÐÑA×{ØÐÑ&«{

ØÐÑ-(×{Ø9«{ØÙÚÐÑ�ÏÒÓ�

OmÛÜtuF×{ØÐÑ��ÝÞ9ß&àáÐ

Ñ!«{ØÐÑ��âãÐÑF��äåæç�Ù

Úèé A�T�ÖÐÑ�OÙÚFDPBCC ���

TUV�IWA�XYZ[A 30!\X]^81

1=v !67:1 1010−=ε F 

 

0.832 500 8 0.337 799 2 0.621 769 6

0.352 845 8 0.149 296 9 0.779 810 4

0.432 288 9 0.227 915 0 0.232 773 7

⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

A  

�� 1  ×{ØÐÑÏÒÓtuF 

êë��ÙÚèé A�ÝÞ&ßáÞ(àáÞ

3 £×{ØÐÑ�OÙÚ!¹ìí�cw DPBCC

���~ÎÏÐÑÒÓ���ÙÚÐÑ�OÏÒ

Ó!ÖÐÑ&ÙÚÐÑ9ÒÓÐÑÒÕîï 2(a)~

ï 2(c)"¢Fï 2(d)9ï 2(e)Aðñ?ÒÓ�0<

�\XY��òió> 30 ?ÛÜ�)*K�F}

w.ôõ?ÐÑÒÓö�÷ì!øÖùúìû �

ñüÐÑ<ýþ~$ì/ü¥½ÒÓ5�ÖÐÑ

CÒF�+!ý�hz<�=/üÐÑ@Aô�ü

ÖÐÑ��ö�,!����Oô�?ÒÓö�F 

�� 2� «{ØÐÑÏÒÓtuF 

êë��ÙÚèé A� 3 £âãÐÑó«{Ø

ÐÑ��OÙÚ!¹ìí�cw DPBCC���~Î

ÏÐÑÒÓ���ÙÚÐÑ�OÏÒÓ!ÖÐÑ&

ÙÚÐÑ9ÒÓÐÑÒÕîï 3(a)~ï 3(c)"¢F 

�� 3� ÙÚ��ÐÑÏÒÓtuF 

êë��ÙÚèé A� 1£âãÐÑó«{Ø

ÐÑ�&1 £ßáÞÐÑó×{ØÐÑ�9 1 £à

áÞÐÑó×{ØÐÑ��OÙÚ!¹ìí�cw

DPBCC ���~ÎÏÐÑÒÓ���ÙÚÐÑ�

OÏÒÓ!ÖÐÑ&ÙÚÐÑ9ÒÓÐÑÒÕîï

4(a)~ï 4(c)"¢F 

Am�ÌÒ	ÒÓÔp!��`
�����

K ikζ 9g
Ð�P NS / 	
�d;�����F

`
�����K ikζ ��A
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z<! ks Aô k üÖÐÑ! iy ARüÖÐÑ��ö

óÒÓÐÑ�F¤ )()( tsty kki λ= n! 1=ikζ F ikζ �

K��� 1!k¢ÒÓÐÑ_ÖÐÑ�`�1�{F 

 
                  (a) ���                               (b) ����                              (c) ���� 

      
(d) 	
����
�����                    (e) 	�����
����� 

� 2  ������������ 
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 S/N=
2

2
10lg i k

k

y s

s

−
−  (19) 

S/N �K�Æ!k¢ÒÓÐÑ_ÖÐÑ���

�¼!ÒÓÔp��Fîk 4"¢A��d;��

�2��
ÙÚÐÑ�OÏÒÓ�opP�!k<

��A 30?ÛÜtu��ö)*KF 

����ï 2~ï 4�oÚk 4<��ö��,

-�4!�wT��
��ÐÑÙÚ�ÏÒÓ�

�!d;��*���� �5ÖÐÑ!ÒÓÐÑ

_ÖÐÑ�`
�����K*«�!�� 0.999!

º~�{�ÒÓ:1FÒÓÐÑ_ÖÐÑ�g
Ð

�P*Æw 25dB!"©ÒÓÐÑ_ÖÐÑ����

¼!º~���ÒÓÔpó#�;$[14]!¤g


Ð�P / 25dBS N � n!ÒÓÔp%&���F�

¯!d���É'(ÒÓ)ÎAÖÐÑZ*+,-

.Ì��K�jÎF/0!����ï 2(d)9ï 2(e)

 
                  (a) ���                               (b) ����                             (c) ���� 

� 3  "����������� 

 
(a) ���                               (b) ����                              (c) ���� 

� 4  ��#$��������� 

� 4 ��������	
��
�������� 

���#$ 
���%& 
'()*+ 

,-./��0��%

&'()*+ 
,-./��0��1�

��2345678 
,-./��0��1��

�9:;�<=/dB 

����� 1 

����� 2 

����� 3 

−1.999 983 

−1.497 299 

−1.499 324 

−1.999 983>

−1.499 157>

−1.497 245>

0.999 999>

0.999 982 

0.999 703>

57.430 399 

42.344 051 

29.398 629 

"���� 1 

"���� 2 

"���� 3 

3.900 028 

5.581 322 

5.071 986 

5.581 607>

5.073 704>

3.890 754>

0.999 991>

0.999 931 

0.998 602>

47.327 906 

38.144 369 

26.066 895 

��#$��?"����@1 

��#$��?�����@2 

��#$��?�����@3 

5.581 322 

−1.497 299 

−1.499 324 

5.581 847>

−1.499 094>

−1.497 081>

0.999 974>

0.999 971 

0.999 904>

42.714 807 

33.852 794 

35.357 098>
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