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Abstract: Aiming at dynamic target detection problems in camera sensor networks, a resource saving oriented dynamic 

target adaptive acquisition system namely EasiRS is built up. EasiRS reuses storage space to decrease the requirement for 

the storage resources. To solve the problem of continuous images real-time processing caused by dynamics of the moni-

toring target, an adaptive real-time detection method for image integration detection is proposed. According to the 

real-time image integration detection, EasiRS does selective transmission for the acquired information to reduce the 

communication energy consumption and the amount of data that need to transmit the base station. Both indoor and out-

door environmental experiments are conducted. The results demonstrate that although EasiRS needs extra processing 

time cost, it can decrease storage consumption and transmission energy consumption while maintaining the sensing per-

formance at acceptable level. 
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3

∆ δ� �]��

�b�Q23	
� 

E	 4���	
������������

b
[$ 9 !	
��� 1 �0"#	
�	

4(a)����� 8 ��%#	
��� Lsum F�

Lsum B����%#�"#	
�XY��Z

�
 m�n(�� m =
����� n =
��)

���
�Q
��
��o��� Rsum F �

Rsum B����%#�"#	
�rYm=m�n

���
�Q
�����target����78�

	
�015623789:;<
`a'>

E	 4(b)���� ( )abs Lsum F Lsum B δ− < �

( )abs Rsum F Rsum B δ− < �δ �jk�i����
STUV�PQ78JK�	
�����W��b


	��������	4(c)� ( )abs LsumF LsumB δ− >

� ( )abs Lsum F Lsum B δ− < ��78(MST
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UV�N0PQ2R(M�78	
�23�

�y	
�����W��b
78	���

�����	 4(d)� ( )abs Lsum F Lsum B δ− < �

( )abs Rsum F Rsum B δ− < ��782R(MST

UV�yf l¡2378�/78
23¢`a

'>£¤�¥¦�23	
�§b¨©()���

1]�c$()	
23¢`a�E	 4(f)���

( )abs Rsum F Rsum B δ− > ��^ª«HI¬H	


���
STUV��$��
	
��jPQ6

Qq%78
23	
� 

�y�&'­®¯°±�
²³,¯°´®


�23	
�i�}µ¶��_·¸'>�W

¯°¹º
»¼�&'W"#�%#	
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23¢()`a�|}Q
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Á��
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3.4  EasiRS������� 

FÅÆJ EasiRS¸Ç
ÈÉÊ�¥()¡�Ë� 

�� 1  EasiRS ¸Ç 

1) Ì�����ÍÎÏ»
�ÐÑÒ f

mag

�

ÓÔa78 

2) if Ì�����ÕabÔa78 

then 

3) Ì������Ö×<��	
���

���Ø	
�����ÍÎmÙ
�ÐÑÒ f

cam

ÚÛ�¥�Ólb"#	 image B�̄ °_ SDRAM 

1�� 

4) �Ób%#	
 image F�¥�/	
¯°

_ SDRAM 2; 

5) for i=(M−m)/2 to (M+m)/2 do 

6) for j=1 to n do 

7) ·¸ Lsum B=sum(image B(i, j))  

·¸ Lsum F=sum(image F(i, j)) 

8)   end for 

9)   for k=N−n to N do 

10) ·¸ Rsum B=sum(image B(i,k)) 

·¸ Rsum F=sum(image F(i,k)) 

11)   end for 

12) end for 

13) if |Lsum F-Lsum B|Üδ&&|Rsum F-Rsum B|

Ýδ then 

14)  aFlag=1; 

15) end if 

16) if aFlag==1 && |Lsum F-Lsum B|� δ then 

17) lb23	
, 	
�����ÞgÚÛ, 

¥�/23	
�Öb base station, ß�(Màá

âã 

18) else 

19) Go back to 4 

20) end if 

21) end if 

ä¸Ç
f�²å��±�²å��ËG/¸

Ç�¦æ³	
�����
 2= SDRAM¯°±

�ç|}¡�m=³è¯°"#	
�ém=³è

¯°%#	
�f�Hêë»,ì 2 =�ÅG1�

XrsY´íîT

��
¼���f�²å�

� O(m�n) �2�ï SDRAM�ðñ	
�i
f

��òó m � n ´ídôõ~��� m � n 
ñ

oí��y EasiRS 
	
23¢`a'>
f�

ö�|}÷øòWÂf¢
»¼�yz�&'	


23¢-.¦�23	
�b�ù()���ïú

¿­�§ÃÄ�_Âû
ü³ý#��*Eª«Ô

a�78mþ�è	

�����ú��¡�g

���%�ª«��
��mþ´è d

magCam

��y

Wq%ª«��$ª«
`a�����yz�	

�	
������f�SDRAM 1 �¯

"#
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�m���è	
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Û
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4  ���� 

�¡k� EasiRS 
Q½¢�()¡����

z��Âk� 

4.1  �	�
 

_��æ³�Aª_�Â
Âk�ùv()

Âk� 

1) Âk�Ç��� � 

Âký#E	 5���Âk�!5"	
��

����Imote2� IMB400���ù�Micaz#MIB520 

�$%ä&'��Ì�������Aª�_ª(

v
�¡m�Ì)��	
�����³,* j

'�STUV�
ª«¥()+�
���¨©�

$%ä&'³,ô,�÷¯Âk�i}�,ì	


������,
	
�i�Ì�����³è

Wª«01JK()`a�q�`ab78JK
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f���	
�����ÚÛ�IMB400 
S-´

íα � 25

o

�M� 480=
���N� 640=
�

��hijk� m� n�� �� 160� 40=


���no δ �� 32 000��o�hiÙ� 2�_

äÂk��	
�����
�ÐÑÒ �� 4 Hz�

�.�� �E� 1��� 

�¡k��Ç
½\�/0¡EF 2=�Ç(

)¡W*GITC

[12]

�	
�����md�_ÚÛ

âã��¡ ñu1
	
,2345�ITMC

[6]

�

æ³Ì���,`a78�q`ab78���	


�����ÚÛ������b
�Q	
��

Ö6�ù()��� 

�¡78¸Ç
Q½¢�Ù9}F 3=L8,

:®ä�Ç
¢Ã� 

;	
23Ò(IIR, image integration ratio)G

/

c

IIR n N= � N ��	
������
<�

��

c

n �� N����Ã1 l23	

<�

��23	
L
0	
=5623
789:

;<�mþ��23	
0Q³;<®�´
	


��y�	
23Ò0:®�!¢Ã
m=>

»L8� 

?f±²å¢GL
0�Ï»
��f��¯

°±�
´í�����f�
´í��b3=�

!
Âf¢�ú�Ï
¯°±�
´íBK¡�!

¹º×Ä@A�  

B�§ÃÄ (EC, transmission energy consump-

tion)G

c c

EC t p= × ���

size data

/

c

t d v= �

c

t #

c

p #

size

d #

data

v ����	
������§�i�Ï

»
f�#CÒ#Ï»�§
�i®´í#�i�

§DÒ�Ø³
�����0 Imote 2�EÑF�0

CC2420�hiGH[21]�

c

p � 279.34 mW�

data

v �

250 kbit/s� 

 

� 5  �� !"# 

� 1 �������	 

$% & 

'()�*+,-/(cm·s

−1

) 7~20 

./�01�2%3 k 1 

�2��456,-�7+ d

fov

/cm 17.6 

��8�2��4�9:;�<= d

vehCam

/cm 40 

>��4�9�?@AB f

cam

/Hz 100  

>��48�2��4:;�<= d

magCam

/cm 18 

 

2) Âk£\��Ë 

f�Hêó ITMC � ITCõ*�EasiRSAQ	


23¢ìIü`aCÃ�Ï»W	
()����

y�Qf�Hê��=ë»W�Z�
f�Hê()

�Ë�_ Imote2 ��v()a®����F�0

PXA271�CPUÚÛëÑ� 104 MHz�	
����

OV7 649�Ø³ tinyos-2.x 
�!���
	
0

640×480 
�J	
�m 
´í� 160 =
���n


´í� 40 =
���&'��v_KaL�ï

SDRAM�ðñ	
�i
f�� 45 ms�W 640×480

��	
XrsY
m×n����
f�� 0.4 ms��

y EasiRS 
	
23¢ìIü`a<f�Hê�

45.4 ms��è ITMC� ITC�ÇPQ	
23`a

CÃ��y�Z�
f�Hê0 0�ßú EasiRS�Z

�f�HêW�!
¢Ã���´����ÐÑÒ�

4 Hz��Ð�M� 250 ms�´è 45.4 ms� 

¯°Hê�Ã®Hê�� IMB400��b
m

� 640�480NI	

´í� 1.1 MB��}	


�����	������EasiRS ¦Ï» 2.2 MB


¯°±��Wè�ÓÃÄ�ITC ¦Q	
���


�ÓÃÄ�ú EasiRS � ITMC 5"Ì�	
�

��sZ�
�ÓÃÄ�_õO
Ôaf�@=�

�è	
���
�ÓCÒ�238.05 mW�*Ì�

���ÓCÒ�22.044 mW�´

[21]

��} ITC
�

ÓÃÄ* EasiRS� ITMC´�O�� EasiRS�³¡

	
23¢`aPQ��	
����Ó
��*

ITMC­��y EasiRS
�ÓÃÄ* ITMCí�Wè

·¸ÃÄ��� EasiRS W	
23¢()`a�ó

ITMC� ITCõ*�EasiRS�R,Sz
·¸ÃÄ�

ßú��è EasiRS
	
23¢`aPQ�Ï
·

¸f�ö�ó�ÓÃÄ��§ÃÄõ*��·¸Ã

Ä|}TU�·�FÅë»W ITC#ITMC� EasiRS


¯°Hê��§ÃÄ()W*�Ë� 

qª«
V��Of�	
�����
¯°
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Hê��§ÃÄ�0WX£\YZ_ 10 min �Q

20~50«ª&'�EasiRS#ITMC#ITC_¯°Hê

��§ÃÄ�Å
£\()¡W*�E	 6 �	 7

���hi� 1�
�� ��	�	
����

��fÚÛ 2 s���_ 2 s��78|}&'	


���STUV� 

 

� 6  HI)J3K�LMNO 

 

� 7  HI)J3K��PQR 

ï	 6�	 7�|}[J�\]ª^®
_´�

EasiRS � ITMC 
¯°Hê��§ÃÄ��._

´�ITC ��	
���md�èÚÛâã��y

�¯°Hê�ÃÄ��\]ª^®´í
��ú

���Of`|}[J EasiRS � ITMC 
¯°H

ê�ÃÄ* ITC»í�a��0��%�æ³¶¢

Ã������ÚÛØòb�³md�èÚÛâ

ã�ú EasiRS
¯°Hê��§ÃÄ* ITMC¶�

0��%�æ³¯°±�²³cU��¦�§6Q

23789:;<
	
��yµ¶¡	
���

¯°Hê��§ÃÄ� 

	
23ÒG��æ³ EasiRS#ITMC#ITC�

Ç,()�AªÐä���d()¡ 30 ��	
2

3Ò
Âk£\E� 2���ï� 2�|}[J�ä

�ÇÃ ló ITC� ITMC�ÇõO
	
23Ò�

�	
23Òeb 100%��������fÙ��

PQgh��}W ITMC� EasiRS¢ÃPQ��� 

� 2 ��
��
������� 

ST @U%3 V WX(i/f/n) �201B/% 

EasiRS 30 30/0/0 100 

ITMC 30 30/0/0 100 

ITC 30 30/0/0 100 

YZ[i\f\n]^_01�2%3\H01�2%3`ab�2%3c 

 

ij45�ËGq������f�EasiRS 


½\�kXÐYZW%#	
lij�W�O;i

*�SNR�@AF
	
23Ò()¡!·�Âk

£\E	 8 ���ï	 8 |}[J�\];i*


À��	
23Ò`�.Àm�q SNRÜ11.2 dBf�

	
23ÒHIfÙF,��è+�
n��´è

98%�q SNRÝ10.4 dBf�	
23ÒHIoDFµ�

ú&p@AF�zq���
 SNR´è 10 dB��y

EasiRS
¢Ã_&p@AF*+fÙ� 

 

� 8  �201B8Dde�f� 

4.2  ���� 

1) Âk�Ç��� � 

�z�Ârs��Âk
�� �E� 3 �

���.�� �ó����Âk
�� �õ

O�Âký#E	 9���ó��Âk�O
0�

_�za¡m=�ct����� Imote2#IIB2 400 

�&uvwx��ò³,ô,Ì������Ö


78Õa×<�ß�t�Æ	
��������

�ÚÛ���}»�X��0��_�zÌ���

���¬	
�����+y��Qgh��z{
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Ì������Ö
×<|}�_�z�Wsv


ª«()�Ó��=Ôa
��780~�ª�h

iÙ� 2�� 3�
�� ��	�	
����

����fÚÛ 1 s����=f�|}÷�~�ª

2R&'	
�����
STUV, Âkf��

�� 600 s� 

 

� 9  �g !"# 

� 3 �������	 

$% & 

hi)*+,-/(m·s

−1

) 7~20  

�2��456,-�7+ d

fov

/m 8 

��8�2��4:;�<= d

vehCam

/m 15 

>��48�2��4:;�<= d

magCam

/m 18 

�2��4�9�?@AB f

cam

/Hz 10 

 

2) Âk£\��Ë 

ï� 4|}[J�EasiRS� ITMC�Ç
	


23Ò��� 90.5%� 95.2%���}*��
¶�

N�0��
��*+fÙ��z
����*+

´�*E�K
���W	
23¢
`a��m

Ù
45�Qm�PQ l23	
��èÌ��

��`
N��ITMC� ITCQm��`� 

� 4 ��
��
������� 

ST @U%3 V WX (i/f/n) �201B/% 

EasiRS 21 19/1/1 90.5 

ITC 21 21/0/0 100 

ITMC 21 20/0/1 95.2 

 

ï	 10 �	 11 |}[J�_�z����

EasiRS _¯°Hê��§ÃÄ�Å�* ITC �

ITMC ¶�N0�R,¡m���f�Hê�ßú

�=f�HêW�!
¢Ã���´����ÐÑ

Ò� 10 Hz��Ð
f��M´è 45.4 ms� 

�Xq78�Of	
23¢`a½\E�

YZFÅ�	
�����md�èÚÛâã�W

�O
��78()Ôa��=
Ôa785")

�#ì)ª#��ª#í�ª#Å5ª 5�78�

�.�� �E� 3�����¡ 4wÂk�	w

Âk 1 560 s�� 6 240 s�� 5�ÆJ¡� 5�78
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<
!·£\� 
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� 11  �PQR�jekl 

ï� 5|}[J�EasiRSWd�78�AQ+
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23Ò�	
23Ò�_ 93%}v���

)�#��ª�Å5ª
	
23Ò�ô� 100%�

��	
23Òeb 97.6%��è_�z����

K���45�Ø�`
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N0 EasiRS<
��	
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^ä�Ç_�z���
¢Ã+�� 

� 5 ���
��������� 

ST 

@U

%3 
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�2 
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�%3 

mn�20
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