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Energy Efficiency Protocol Based on Adaptive Sleeping in Wireless Sensor Network
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Abstract Due to the energy limitation of wireless sensor network nodes, the efficiency strategy of energy saved be-
comes one of the most hot technologies. An energy efficiency protocol based on adaptive sleeping was proposed after an-
alyzing the solution schemes of energy efficiency in all layers of wireless sensor network. According to the residual ener-
gy reserves, geographical location and the traffic load of nearby nodes, the data packets are forwarded with the adaptive
sleeping mechanism. Comparing with geographical random forwarding protocol, this scheme can significantly reduce and
balance energy consumption of the network,and then apparently prolong the network’s lifetime.

Keywords Wireless sensor network, Energy efficiency, Adaptive sleeping mechanism, Geographical random forwarding

Vol. 42 No. 4

FTRAL 2% ) 8 (Wireless Sensor Network, WSN) 215
BFEARGTENERMERBEEARASRBE LR GH™
Pt . S A W X S PN BEATLER B K B B SRS R Y
FLRERATKBGEARAAR - ETEHBEHNBAS
Mg RS, HETIERHEF GRS S ER, REM
ALK TS S U R M T T S5 B BT Z AT ESE,
BES7 OB ST, TREBIEMET SEF K
U AR BRAE O, T LUE S S AL S R i 1
WHRGHEARRELEREEAFRRWX S, R, TR
MG R FEET SR FREEA R EERIER ITE
TAERE N ERES S, Hb AR T AEENET UK
45 RE RIMRE A X85 AL B 2 TR AL B M 48 HFAr i R 2
E WEREWNLRERENEZRY—TEBEMEI. B,
S AR AR AT A BRI FEC & By TG RS A BT
T —PE R,

1 WSN RGP EEEERT & RE

BT TR AL AR 0 4% ) A i JRI MRS SRR 19 A B F
BER, MRS AN EERMEIEH AR, — E bR
FE X HAT IR R E E R — R L N, Bl

FH H #1:2014-05-31 &4 HHH.2014-08-11
B OBEQY9), T, it

B JBTE LR AL AR M 4 B DSR2 TR R 40 1 R UM 1 1) B
BRAMLBTH R . BRTH TRLEREMERNARR
ARARR, H B T AR B REREE, B 1 HHKE

LR A 1A% I 45 ) S RUA R ISR RN R R R R AR
LoRRE . B TR SR B AR R R, — i
RAEBEMERE BHEERENNER 3 MNEREWERER
BV IR IR L
R R EHRA

LERA
: &
,
%
2

it 38 3 e

SE M AL
w3t R I LA

B 1 SRkt B I s AR I S R B
2 HRBGERWIHUIN

AR TR AL AR P4 B BRI RO, 4t 3T R AG R
P& IR AN E AR T ZFMA B BER BN, &Y
BE CRIATR I T —FMETRENEK PSR R

AXEZEFRARBFESTE (61272072) % 8 .
LU0, FEMR T EATHE BIEE L. JiA % H , E-mail: maple_liang@163. com; 3% 85 (1980—), 5, # i, 1§+

4, FEARFEANEHE BT L ViAES  E-mail: shenjinan@163. comGEAEEHE) .

0650



R, URBEA T RRE R B THRERS . ERFE
BHBE REOREM SR TERREERRE  SCRRLS I A 2 S B
HER AL A e 422 W A SR L RE BT R, AR TR X RE AT ) RE 2 78
W4 S BN E , 35 AR B 48719 A RE B VR 2% 5 SCRRL 6 4R
T —Fh MAC Wit 4848 B PRI BT SR> 3% MR O R
Bl XA SR AME R TRE . ERNEZE, 0K
[7IAH T —METRET RN DI B REM S DT
BRI R BT R ER, TR RBAA—E
BB AERE A T AR R A 4% B B VE R 0 s SCAkC8 )
LT SR A T i ARIEAE R /DB T R W] LA

b AR AEFESE T T AR B 25 TR, (B S B i Sk
T R EARE (S REFEIT 4518 .

5, T AR M 4 55 15 G M 45 20 J2 19 DX R AR
& ZRZEAREREIMESE BT, BT UARR X E F1E5 0
B, B R R R MR R . AT AR5
FHORN T EMARNERRERRBIL . FIANSCHL10]
#1 F. Bouabdallah. 45 A2} T Y32 BB EEBK E IR 45 /2
B A BRI BORRIEA R IR, B R R EE BN
TEZ LB E S, K, R 1 AT REEREM
B RRRER BB HTELE

#1 TAEFRFMEDIRZERERMBULERR

AR E AR BB R i
R%E #TRERRBHWK REFAHKGEAES & ‘ EBNTRRESG H i BARN AR EHA
LR HREERHW RERREEE D, BEGE TR MEERBBERT AH T A
e E %%i%@@a&mij ?%%l@iﬁiﬁﬁﬁ?i W%ﬁiﬁﬁu‘ﬁ,ﬁéiiﬁﬁFFﬂmf
MAC 1 3 3k 25 42 1 1 B ZREBFREHRE [ g 2 4 R B T R
HEE S EREEHZ W BETEHRLFREHLE FEAFREMHIH
B E®N BEEER LB PRI 3% 23n 6 B B FELRMUAVRS ARV ESR

3 ETBENMERNBIEERIHIN

SCERL11]9 Zorzi ML 58 A 32 H A 25T s 38 10 B R ALY &
MY (Geographical Random Forwarding Protocol, GeRaF 3
PO T LURE IR B (F B R B R EY S A REC,. B
AL A PR M B AR A SR S L
REAZBETARRERNE, EHELEL RSP
FRZER, B LA/ P 4% BE B TR RE TN RE 4 48 55 6 2 TR AL %
BHWAIEEBF. E X THETHBMN BRI A
HP R RE 2 BMEBAN T A B KEHEBREANENE
B, 85 T — R ET B & R IR AL A BB B S 3 B (Ener-
gy-efficiency Adaptive Sleeping Protocol, E2AS ¥pis0). @it
RET SRR AMEERFREERIENRBE, FIrRIER &
FAERR R AR S A BB R R E & R K BEIR AT (&, 7]
VASE B R 45 s R B I AE IR AT 45 RE R TE #E , AT A BIAE
KM% HFre iR,

T BRAE MR IR NI S BB T s A BRI
i 2 A shS ARk, (115 R 48 B py 635 55 SRR IR VLRI AR BB
ma BRSO FERMERSHELEN., FHA 3 XN
BMREZRE: (DH AT s T A BRIRRE; (DO EEHA
TE LT EEER ; (3) BRETRE W i WU REARIF RS [A] . T A HE
T B &N IR RE RS B BGRTHER

B8 R 15 MR TE R IRARS 3 LI E Wi B E6E & .
T o BRI (] R FE ALY, oo — B4 T R R B S A M
W, W BB EMT S FHEMELE S T,. RTP XiERE
R4, CTP Ryna RIER 414 .

LRV R 78 T, WHE W8] RTP 404, W55 M #EA
BWCRES I RIER (DO BE Y AR R %

DR A RFEEE— CTP g Ri4r4ant, Wiz &%
BRBESHE, REE e R ESE;

DRI T ERREZ A CTP R4 Ak, 3 & 5%
W ERERER, RAFRENSHABARTEER, EERE
BT S BIRE S R G BHEH K

3) T REEZ R R AT E K% CTP 440 i
R, TS B A 2 AT e BR A e A A B OR A A 3 R

¢« 66

AR CTP MR H , B EHE— T a2,

XL AR A R CTP 4321 A B3 i i B/ AR R
TROHMARERITRER, CHERRRON T AEASE
BF RN, A N WEHEREGRER C it EAR R

— 1D
C=7%. H)

Hep,r BEER T, D BB BREY SHER,E AT AN,
HIRARBER, T, BF R R TIERE.

2. IR RTE T) B A BB B A RTP &
H,NEE A ST REFERETAEFRERIESE;

DR EAE R OH, W fkE BIRIRRE

TR FERERRR S T AT LU e R RO TR R R, R R BE R
AT SN R SR . BE R REARLE T
RN BBEIRFFEERS A TS, Bt E AR .

=4
TS =% @

He,r BEEETLE WA N, EREER,

DR I R A N A M SRS A S
RAZW. EARZR, 3 5 A BRIRZS 22 W, W3 &
HEABE RRAS, 35 R 3% RTP AR %

D MR 5 R E— A CTP WRIAME , W3E S8 5%
KB R AU

b) NS E I MR CTP WIR AN 55 5 4 2 gk
WIT CTS 4MH, 3548 n A R IERBRTR A W F] CTP
B4R, 45 A AR IRAR A 5

O — i B A BRI £ 4 CTP W g 4 41 s e 5
55, ) % BEREE IR, SRS BREE M7 CTP WA R 4940,

3. NG SRS BOR (E 8 I A RE B4 A, W 5
RN —BE B R B T SR M ER R A
FEHE AR . SXRETT RS INACHE 4 20 Bk i 4 £ B RS HE
%, 3% B AT DL —BRBS iR AR R

4 thiLiERESD AT

AICEE T BT A S AL EEBR AL i AR B R Ak i, R e
BRI RARARERFEEEAT AU EEL, SHREES 4



R, T L RIEBWCY AF BMBR T  ERNE T/ER
fir. T E R A OPNETI0. 0 ff E H 3 GeRaF il #
E2AS BB EMELE R/, Hp, SHEERN. W
S % XN Skm X Skm, 35 S5 H 24 60, B S HHIHAEE
&k 200],

H 2 TEMRNERBEMARBO T, GeRaF
WA E2AS MU BE B HAE L B4, MBI 2 A LUE W, 7
GeRaF LW S F W AHEELNER, WHEE
UG REREFER R I ENATEEHEE T —R8LY
RO F—RELT S B WS RIS, BB MME T
BITAE, 78 E2AS Pl kT S 5 ik F A7 A I FEF L
FAHIR] , B R4 BE BVHFEB 394G , N TAT AT LUE K 48 % 1

200 e I T e s s = =
— 150
- ——E2ASKE ¥ &
& 100 ---- GeRaFMEX¥ K
& - - E2ASHFH A
® ~-- GeRaF* F¥ X

50

0 50 100 150 200 250 300
/s

B 2 GeRaF HMUF E2AS Y MR L Be B L3Rk

B 3 4l THEME SRBIEL T , Bl S 7E GeRaF #p%
M EZAS thil FHF L B AN BT, MWE 3 FTLUR B,
TEMAYIER LAER , B F GeRaF MY R E R S M IR B
1518, Btk b h R BE B MO sl Bl B39 A5, R RO R B
FHEEX—HEREEKX. BEMEE -—RELTAFWLA
1k, MEAPERE SR T e, Sl S BB SR T, B B
BAM S TR ER TIE. T E2AS PR A5 8 R 4555
AR KRR AN B, AR — BT AT
KT BALA K, B i T s 7 it B /b
FETH,

10
= Y ——E2ASHL
Qt 08f ;% ---- GeRaFH¥
- {
o 06
® o
Eo
02 e e
#

0 50 100 150 200 250 300

Bt /s

Bl 3 GeRaF P40 E2AS P T A B nE B R/

FrEmER E BHkR . AN T BB D REIR L ok
FeiRan M4 BE B R s LS & T A A2l USRI B% e B
B R—FEBRE T SRR E T, BERE Y S0
HE P S5k B 1] LA B 5436 A 99 R, 7 LA BB D R AR Y
RBERIHFE, R0 A] LS4 R 2% BE B IE #E , TS B ZE K M 48
ERFGH Eir. B ITS SRR E2AS hilRE%
TREFHOR T R P48 R BRI R R DR AL BB M b, B
B B BT F M E MR AME..

2 % X |

(1] B, B, 25K, % TRERSMERR I SEES
Aggg (1] HEHA¥,2012,39(10):15-20

(2] SRR, FKR4ERA, H TR, % —MEER E MM K L& % BE8 M
BoEEEMEEE] BRI K¥EEIR, 2012,34(6):66-
71

(3] PFIR,ZE@ES, B TRERBMEGE M LR FE K%
hiAt, 2005.:4-7

(4] XUE, E/F 5. R THEMERN ZRERRWERBRNE
BUEE )] R, 2012,39(8) :119-125

[5] Gao De-yun, Zhang Lin-juan, Wang Hwang-cheng. Energy sa-
ving with node sleep and power control mechanisms for wireless
sensor networks [ J]. The Journal of China Universities of Posts
and Telecommunications,2011,18(1):49-59

[6] Tang Hong-wei,Cao Jian-nong,Liu Xue-feng,et al. SR-MAC: A
low latency MAC protocol for multi-packet transmissions in
wireless sensor networks [J . Journal of Computer Science and
Technology,2013,28(2):329-342

[7] LuJun-ling, Wang Xiao-ming. Interference - aware probabilistic
routing for wireless sensor networks[ J]. Tsinghua Science and
Technology,2012,17(5) :575-585

(8] &, BM. ETFE.CIFFEMEERE WON BB R 25 T 5l
EEE 0] HENLRNEE, 2013, 40(12) 1 147-151

[9] /s, T ORTH. TREBBNERBIUANWPIREGR
[J]. ki RS 2013,15(3) :309-313

[10] Bouabdallah F N, Boutaba R. Load-Balanced routing scheme for
energy-efficient wireless sensor networks [ C] // Proceedings of
IEEE Global Telecommunications Conference, 2008;1-6

[11] Zorzi M,Rao R R. Geographic random forwarding (GeRaF) for

Ad Hoc and sensor networks; energy and latency performance

HEIE HEEUELKRERENMEAEERITBirf [1]. IEEE Trans on Mobile Computing, 2003, 2(4) : 349-365
(E3#% 55 /) Conference. 2010:23-130

[11] Zeng L., Benatallah B, Dumas M, et al. QoS-Aware Middleware
for Web Services Composition[J]. IEEE Trans. on Soft. Eng. ,
2004,30(5):311-327

[12] RERE, IR/, BERE, %, QS £RERMHE Web R
B0 DNEMET YRS, 2013,34(1):73-76

(13] &R . ZET.BET. —HETEERSF FENRTRMR
F BRI, A E 2R 2010, 33(3) : 526-534

[14] Ardagna D,Pernici B. Global and Local QoS Guarantee in Web
Service Selection [ C] // Proc. Business Process Managment
Workshop (BPM’05). 2005:32-46

157 Zbu Xi-lu, Wang Bai. A Distributed Quality of Service Index
Framework[ C] // The IEEE Asia-Pacific Services Computing

[16] Altifai M, Risse T. Combining global optimization with local se-
lection for efficient QoS-aware service composition{ CJ // Pro-
ceeding of the 18th International Conference on World Wide
Web(WWW 2009). 2009, 881-890

[17] Chen Hon-gan, Yu Tao, Lin K-]. QCWS; an implementation of
QoS-capable multimedia Web services C]//IEEE Fifth Interna-
tional Symposium on Multimedia Software Engineering, 2003.
165-187

(18] EJ°IE, TER, B B TAMEN Web IR o S s 5407
B HEMRE,2012,39(11):98-102

[19] Ak Web R4 7 #9 WSDL CR4 &5+ 547 [T 1. #2012, 33
(10):142-144

0670



