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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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8) end for

9) for k=N-nto N do

10) vF% Rsum B=sum(image B(i,k))

V. Rsum F=sum(image F(i,k))

11)  end for

12) end for

13) if |Lsum F-Lsum B|=0&&|Rsum F-Rsum B|
<0 then

14) aFlag=1,

15) end if

16) if aFlag==1 && |Lsum F-Lsum B| < ¢ then

17) 733 5e 4 KR, BB AR IR A 1Y it ik AR,
Iz e G ) i% 3 base station, #R J5 HE A\ HE(R
R

18) else

19) Go back to 4

20) end if

21) end if

ARSI IR IR ) 32 2 B R A () B2 2 B b 25
V2:rp HURI T PG A% S48 9 1K) 2 1> SDRAM A7
WEeT LT, — M = Bg, 55—
AR S R I R EER E 2 AN Jrim: 1D
FEATPHAN R /N DB RIS 3R RURISRAT - LN R] B2 2%
 O(mXn) 5 2) I SDRAM s 4 K dis 1 isf
), &5 m M KANEFEAK B m 1 n FH
B/, I EasiRS ) 558 B AR I R ) IS )
B, ATLLORBS B0 SER PR ZEK . BbAh, il K
SERENE T FR e s G AL B Ja  BEAT AL BE, AT
AR RERE . AESEPR N I 5, Eein A4 i
W, Hbs— e TR AL E, 1 H oA 7Bk
BR, WG KT diageams PRIHE
X 24 F AR S SRR I TLANSE . B4,
R G AL IR A P fil R, SDRAM 1 A7 IRIA 15 5t
B 30—, TR AR R R Al A 5 T
VERG I IR LR, ] DL BRI D A3 B I 1) A 75 5%
AR

4 SRETE

T Y UE EasiRS WA, 47T T =N FIE
HPIREE S
4.1 EALE

e = WA Ie R 42 S s i & Bk AT
S
1) S LM SHRE
LR s S R, SR R G G Ak I
S 5 (Imote2 A1 IMB400) , J& 4 (Micaz. MIB520
FIEWAH , WK SR E (S
R T WD o BURAR SR AU R A
b AN ] P ) RS AT R R AL, SRt AN
280 A H i FH ke 32 RN R A7 S 56 B DL Kok B I
PBAE AT AR I G s, WAR IR ST
XA 2 A IR AT R, Y A I 3 H AR I
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H OTLAR T BT A AR I B 2 bR FUE SRR 5

I, fi o AR AR IR S Y mU A . IMB400 ARSI K
PNahy 25°% MK 480 MEFE S, N A 640 MEER
mio MRIELIEHE m A n 73 HIBEE N 160 A1 40 ME
Fal B 0 WE Y 32000 K. MREECH 2, 7F
ARSI PR R G AT B T R R B 4 Hzo
HASH B WL 1 iR,

N T RAE T ERIROR, P T W 2 ANk
AP TR ITCM, G AR a8 0 o — B A T 4%
KA, 4 TSRO I GOk o T4 1TMC!),
HI P REAT RS ARAT I H b, 4 21 H AR 5 fid A
BAL IS A, B RERAE S T A R G
&S B HEAT AL B .

N T VPGSR R, E LUK 3 MERK
B A IR BE o

O K14 5¢ 3% (1IR, image integration ratio):
IIR=n,/N o N 3K BG AL G 3l K 1 5k
B, n, R N U T REE 3R AT 58 B IR B
Hro SRR AR 1L R AL 58 B H AR AL
55, —BOA e G2 AE B i K &
%o Bk, BEEBEREEERGIERK DR
LRAR

@I 5 I P it S 0 AL B ) A0 A
fits 2 VRN R kg Adh B ] £ K /N B I 21 35 2R
GEI SN, 1 T AR A 3 T R AMABL T &R 58
PEUTHAEE D o

OfEHIREFE (EC, transmission energy consump-
tion): EC=t,xp,, HHt.=d,/Vims 1.~ Pen
Az ~ Vaara 73NN FVGAL I A i Bt Pr it
L3S0 LTINS P) B SN 8 o T 7 0 N NN €7 X £
R o AT AR IR T AU Imote 2, SIS Jr a2
CC2420, MRAELHR[21], p. J279.34 mW, vy, T
250 kbit/s.
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i f%
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Micaz MIB 520 ’

5 EALKRTE

F1 ERNXUSHEE

ZH 18
PN T S (emes ) 7~20
i B R PR O 1
PG A S A LR T 1 55 . /o 17.6
F b 5 A IS8T R IR S dyencam/cm 40
AR IR SR RAEIIR fram/Hz 100
R A 188 15 PR A I 28 2 ) I nagcam/om 18

2) SEEG AR K b

I RS 5 ITMC H1ITC AL, EasiRS HAT K
BEEHRENE FUENATIN T Re, T2 UG T AL BE,
PR AT I TR Y, 3 HL 2 I 5 40 (R I TR P A A T
I3HT. #E Imote2 7 i BREATIIE, HAGFEG A
PXA271, CPU TAEFEAN 104 MHz, FUGALIESS
OV7 649, fiH tinyos-2.x HIRG, AHMKEG &
640x480 HIKHEG, m FIRK/INR 160 MEZER, n
RNy 40 MBS W S EAELIRR,
SDRAM HHiszHX UG RIS TR) A 45 ms, X 640480
IRPEBUG L AT mxn 7 BRACFEITE] ) 0.4 ms,
Ut EasiRS (¥ FIG 5e 2Lk G NAS I I 1] R4 A
45.4 ms. [T ITMC F1ITC J5i2:05 A7 B% S kil
IhRE, DRIHIX RS IR ) P4 42 0. SRIfT EasiRS X3
ST TR RGBT RSN, R SRAE AT N
4Hz, KFEEIFGH 250 ms, KT 454 ms.

LEAETT RS R RE R TF RS R 4 IMB400 SRAE 21—
% 640 X480 JUaG R FIR/NA 1.1 MB, FrLLEIE
PRSP AF IR & J5 , EasiRS HFFZE 2.2 MB
A2 E] o X FIRANAERE, 1TC R AT RIS AL s
(B HNAERE, 177 EasiRS Al ITMC 45 Fn B 5 4%
TR R 23 P BT AL o L0 ] AR S 00 i) B8 L
T EURAL AR AN DI % (238.05 mW) LUtk
SRS ANThZE (22.044 mW) KPR FTLLITC K
HIHEFELL EasiRS F1ITMC K. X[A EasiRS KH T
BUG e BRI, G G AR IR I A R I B
ITMC /b, [KHt EasiRS UBFNREFELL ITMC 7o X T
HAERE, 4 EasiRS X BfGse skt f raml, 5
ITMC F1 ITC AHLt, EasiRS £xifi KAMAMH T AE
SR, HHT EasiRS G e SR DML BT 75 (11T
SRR, HIEANRERERE T REREAT L, LTS
FEnT LAZBEANTE o T 1 322X ITCLITMC A EasiRS
(A7 fits T4 FH AR RE FEEA T X0 L A3 #T

YRR B BEANTRL I, AR BT R A
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EjSd 36 %

THH L R FE S AT A 85 R WE? £E 10 min N
20~50 70t , EasiRS. ITMC. ITC ZEA7fif Y
MRS REFE )T 1 I 25 Rk AT T XL, sl 6 FniE 7
Pise MPER 1 RIS EE, X EG LIRS
bR TAE 2s, UONE 2s N, HbRAT BB EIE
18 KA A .
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M 6 R 7 ool DU Y, B ZE o s 135K,
EasiRS Ml ITMC [P 474 FTA R A% i e 8 2 AN W
Ko ITC KA B ERES — H AT TAERA, ik
JLATA T8 R0 e REAS 23 Bl A 4 U 1t K /IN 11 28 4 1
A, [ ATLIE H EasiRS F1 ITMC (KA T
BYFIREFELL ITC BE/AMR 2 o X2 KA i 2 ) AP
R A% I fil 5 L TAEAT S ATA M — BT TR
Ao 1M EasiRS [MA7f# T8 FIAL S REFELL ITMC 1K,
SEDRUA T A A e ) S T skems, H RS o
SEAE HARRHIEAE BB, DR T g AR iR s
LA TT AR S BEAE o

BG5edE%: 2 FI A EasiRS. ITMC. ITC J7
PRI TR EREAREE, &7 T 30 Ik, KB5S
AR NS EE MR 2 o WK 2 P LUEH, A
TEAE3RAS 5 ITC A ITMC J7i2AH R ) Pl iR e s,
A G R T 100%, FoAENSREREE, H
WA RS, BTG ITMC 1 EasiRS PERESAT 50

=2 ERIMEE G BRI AR

WIRFS FEAY R TSIl fIn) SEESTE =7
EasiRS 30 30/0/0 100
ITMC 30 30/0/0 100
ITC 30 30/0/0 100

Horb, i foon R sE s R R AN e R B R R R K

W T M NIRRT, EasiRS [
RS B ARENE? 0T HT 5e UGN 75, XA ) 5 g
te (SNR) 14l FIEG se R AT T 400, S8
gERNPE 8 . M 8 WA, BRI LG
e, FEBREERWARIET . 4 SNR=11.2 dB I,
UG SR TF T8 T2k, A FE& KT, KF
98%. 4 SNR<10.4 dB I}, EHG5ERRTHGTIE FF.
AL, AP SNR KT 10 dB, At
EasiRS [ BEAEI 00 T LR R -

1.2

1.0}

% 08}
i
< 06f

&
0.4rF

02F

0 1
9.1 104

1 1 1 1 1
120 140 164 200 26.0 38.1

{5 Lb/dB
K8 B se iR G EEIER

42 FEHFE

1) SER LN SN E

AN ELSE BT S (S Bk B R 3 P
N, A SEOR R S N IR S 2 0 A
[flo SEEGI s 9 s, 53N SLRARRZ,
TEZEINZ T — A4k 45 5 (i Imote2. 1IB2 400
FTHAR AL R 5 B PR O A SR 10 i A )
HER BRI S, ARG R4 AGAR IR 2L, filk
AR, Z A BX 2, PR AE 2 AN A A%
T B B R B R, HAAERS, &5
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H OTLAR T BT A AR I B 2 bR FUE SRR 5

WIAR IR RUORIE I R B 30N, Xl B
ZERREAT I, X BRI IZ 5 H b5 2 EFE S, R
e B 2 3R 3 IS HORE, BRI B AL IS
SR I AR 1 s, DRA XA IR E) AT DAORAIE BEFE 4
S A I G AR IS T ARV ], S I T
52k 600 s

Micaz TG EEAR Eﬁ,i'lﬂjﬁ
[% L ] )
9 EAMLER
%3 EILWSHEE
B i
JEEFE 2 g Y Rl (mes ) 7~20
PG A IR LI TR 1) 56 % on/m) 8
H 5 b5 B G A 1388 2 OB S dyehcam/m 15
Tl R 5 G AR IR A 2 TR I PE S dinagCam/m 18
PG AR IERER Y RS fiam/Hz 10

2) SIS T

MFE 4 TTLLE H, EasiRS Fl ITMC 771 K14
SEIEH A 90.5%F1 95.2%, 2 BT LA S W A,
BRI = N IR B LA, AR AR A LL R
Ko HLCZerAR A, xf UG SE R PE ARSI ™= A= —
EMT, A—IRAPAEEEIR . BT
IR, ITMC FITITC A5 RIS .

x4 MM EG TR AR

WIRES FEA SR FUSEHRTY (ilfin) SEEEE 2 0
EasiRS 21 19/1/1 90.5
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ITMC 21 20/0/1 952

ME 10 A 11 oJLUEH, fEEINREEH,
EasiRS 1t A7 Aifi HF 45 ML S Re #6 7 AR LL 1TC Al
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We? FIHEEGAR RS 00— EA T TR, Xt
ANFIE S H bR AT, 31X BRI H AR AR AT
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S 6000}
%
4 000F
A=
2000t 4404 224.7
EasiRS ITMC ITC
10 AT
8000 7345.6
=
£ 6000
K=
1% 4 000
29
qm
2 000 257 2571
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TN R AR 1) UG 5 R R 100%,
SR e R IA R 97.6%. HTAEE AN O
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HH A 5 AT B AR T (R P RS

x5 EINEG TR R IELER
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=84 11 3/0/0 100 18 92.2
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