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Abstract: Mobile agents (MA) have been widely applied in detecting abnormal events in wireless sensor networks.
Based on the characteristics of the event, the data center (i.e., the sink) sends a specific MA to collect the data
sensed by the sensors (acted as source sensors) in the nearby area of the target event. Different from the traditional
client-server transmission model, the MA technology can compress and aggregate the sensed data and reduce the
amount of data and the energy consumption of sensors for data transmission. When MA passes more source sensors,
the size of the collected data becomes larger. This paper investigates the existing MA itinerary planning algorithms,
and proposes an agent data separation strategy. The strategy can determine whether to send the collected data to the
sink in advance based on a data separation rule. If data separation is performed, the data collected by the MA will be
sent to the sink, while the MA only with the head will continue visiting the rest source sensors. Because the data
carried by the MA is reduced, the proposed agent data separation strategy conserves the energy consumption of
sources sensors. The strategy is a general scheme and can be applied in most of the existing MA itinerary planning
algorithms to enhance their performance. The ultimate goal of the proposed strategy is to reduce the data
transmitted by source sensors and extend their working lifetime for monitoring the targets.

Key words:  wireless sensor network; agent; data transmission; data separation; mobile agent
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Fig.4 Flowchart of the algorithm using the proposed agent data separation strategy
4 fF Agent Hodh 7 3t SRS 1 SEIL R

Table 1 Parameters of sensors

R EESIN TS

(6ike] BOABUE ik

Crec 10 nJ/byte Bl RE ke

Cran 50 nl/byte R H e e FE

Esen 2 nJ/byte TR H A REKE

Cage 5 nJ/byte il o e e
r 0.8 MA %o 2% R B4 £ s 44 2
o 0.8 MA X il )l %

Sy T S 4 53 BT A SR Y I VR R bk, S LU TR A TEMF SVET S MA AT R R I A 5 R
A8 1T Agent Bdls 73t M BRI PERE, IF HBE— 2D 20 Ht MA SRHATAS ] A9 B il & R T R PERE TEMF SEUA ISR IR
N A AR SN AR PR B 1 AU R EAT P Y R LK) MUA AT R 5 40 DT X 7 PR S S JE R 0 (1 5 1 A4
YT RLATE MA AT REB AR I e PR AL B M SEA 38 S R AR IR MA i E T FE S K 1Y i)
AEFE. T 0 S8 B b 32 8 B0 R i DRI A 9 12 il b 8 (U B AT B T S A s [ T A 7 A

5 W T AME IS ] Agent i 20 AL M BOR T IEMF S50 ARSI (A 55 1 A0 1) ni A5 210
MA AT FE A% B (R 05 foe K RE ST AR AEL AN I rp ) LU H A8 DUREAN IS s A 0 58 1 A5 i) s ARk B 17
LASE 3 ANANES 6 AN /O3S 1 U5 ) I P Bl 5925 B BERE — A LLAN 8T T Agent B4l 70 it B Y MA 1% il
FEMRIISTT R BERE AN T AN 20 UL BRI ) BEFEAEL. B AR AE A 3 B TE OL T IBMFE LS 6 AN sk
S5 1A ) N e D TR ) T 20 BOR S JEMEF LUSE 8 AN A AE 4 55 1 AUy In) s i dee 08, 1T Lz dee A0 L AS
SIS R AR,

Bl 6 kb gy TR T 22 W BOR R TEMF 4 48 AN IS R AR 20 S BoARS K e
FEURTY A LT A IO RE R 7T 20 LE. T LU HH R Agent 50808 23008 50— SR ST 715 48 1) RE R B Tk 24%.

© HEBEERAET hipd/ www, jos. org. cn



B BRAL T RAE B BB W % Agent S4B 5 AR % 2953

5 | A 30
LN
= 47 B f 9
£ £
X R
T 21 i
29 ®O107
=] 2
0 - 0-
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
IEMF H (] 8 #1 4 IEMF H (] 8 21 4
Fig.5 Results by IEMF without or Fig.6 Percentage of energy consumption reduction of the
with the proposed agent data maximum energy consumption source node by IEMF
separation strategy by using the proposed agent data separation strategy
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Fig.7 MA itinerary by using the 8th source node Fig.8 Average energy consumption by IEMF without or
as the first visited node in the with the proposed agent data separation strategy
previous example by using different aggregation rates
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