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Cooperation image compression algorithm using divergence 
model for visual sensor networks 

YE Song-tao1,2, LIN Ya-ping1,2, YI Ye-qing1,2 
(1. School of Information Science and Engineering, Hunan University, Changsha 410082, China; 

2. Hunan Key Laboratory of Dependable System and Networks, Changsha 410082, China) 

Abstract: Utilizing the feature of cooperation in visual sensor networks, an image compression algorithm based on di-

vergence model was proposed. Analysis and experimental results demonstrate that the compression scheme proposed can 

reduce the amount of image data effectively. And, due to the information represented by one byte is shared by several 

cluster nodes’ bi-level pixels after compression, the degradation of received images is controlled. Comparing with the tra-

ditional image compression algorithms, the quality of received image measured by PSNR is higher, as the average packet 

loss rate increases. 
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[ÔÏ���� pqm bit$¿ÀÁ�FV�W½[

m l� $ 

@AàABk�³´���³´%�8 /l m$ 
4.2  	
���� 

�=�*�6ÞàA"B³´��8X��

�@9�L�Y��Z[\	

[14]
�>]!õ�s

µ°»sµ 1bit��L� 

 2
TX b aE dε ε= +  (12) 

ãä°»ãä 1bit��L� 

 RX bE ε=  (13) 

ø(12){ø(13)c�+º bε d#ãä1bitº¸�

�L 50bε ≈ nJ�ø(12)c�+º aε d#» 1bitº¸

sµ�� 1m "L^��� 2100pJ/(bit m )aε ≈ × �d

d#sµ_Wãä_ìi���$ 

!Q`p*qrRs� l gNO�¯°8ua

�o���1[ H�8u i �çbyc�

1 2 3, , , ,i i i i
Hh h h hL $Ö× l g8uév±²����

p q× ����` ³´�STõ�µ< sink 8u

"dL���� 
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H

b a blpq d Hε ε ε
−
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µ< sink8u"dL���� 

2
2 2( ) ( 2) ( 1) ( )

H

b a b b ampq d H l pq dε ε ε ε ε
−⎡ ⎤

+ + − + − +⎢ ⎥
⎣ ⎦
∑

  (15) 
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Ã«n<o�p*qr� l g�¯°8u<
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@A(�àABk�³´_¾�³´ ���
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P P Pλ × L byte�1Ù»���}~�
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8 l
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P P P
lλ × L $ 
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sink U}~��º¸��
1

l

i
i
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1

1 l

i
i
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P

l βλ=
∑ $ 

�
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�"�(�¿Àû8���³´,�����
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9º�}~�Æ�k�g���G�~�$3 JPEG

³´����÷|`�8 8× ���� DCTû8 ,

ù�ª���9º}~R\���¹À�9º�

�G~�Æ�$o��å�é�]��i��9º

�E�= ��·¸e�pu JPEG ����=E

6���¾�ÁóDPCMô����Û����ì

i����9º�E
���Á$Ö×�g���

�9º�}~o�mR�� ���º¸���$
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5.1  ������ 
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O�¯°8uS o�ª[±²= 3 ª���6
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��� 640 × 480$±² �Z[��3 PGM «
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� 
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� 
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113kB$(�àA"Bk�³´_¾G;�³´%

� 7.99$ 
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��1Ù@
9�%� 36.41$·¸A®[19]�
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