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Energy-Efficient Optimal Multipath Routing Protocol for Wireless Sensor Networks

CHEN Jie,YI Ben-shun*
(School of Electronic Information, Wuhan University , Wuhan 430079, China)

Abstract: We propose an energy-efficient optimal multipath routing protocol (EEOR) to improve the short-
comings of single path schemes that can not obtain the ideal effect in some multimedia transmission applica-
tions. In this protocol, maximum multipaths are found by message exchanges between the neighbors and a
multipath selection mechanism is introduced to eliminate the meaningless paths. In the process of mul-
tipath finding, reducing end-to-end delay is firstly considered and then keeping the energy balance of the
network, The simulation results reveal that our scheme has longer network lifetime, higher reliability,
lower end-to-end delay and control overhead than other two routing protocols.

Key words: wireless sensor networks; multipath routing; message exchange; end-to-end delay; energy bal-
ance

EEACC:6150M

— PR T #E 0 2 % Jas W 48 2242 i el 0 AL T3 1Y

B A, BRI
(RIUKF B FE BB, BRI 430079)
B E 4 RR RSN S RIEERA S SR ERE T EEER G EAR RO FE BT RSB s

L (EEOR) . 7EXMMH BT BEZERH B R AR RAASHAR, HFIAT L B2 L6 X MR R LB
#. EEBRREEY HASBERRRHRER, AREPMEANERTE. HASRER BENFRSHMFFE

B BV 4B A A BB AC AT SR B L B 0 0 BSR4 SR
K TR R SR AR B X E IR BRI s i B T4

fE S # S TP393

#E#4T ad hoc NN FH RE LR IHAT, Rt
OBk A B B R R T E Ak — . T
X 4% {5 & 2% W 48 (wireless sensor networks,
WSNs) , ¥ BT R B WA RIITERE S FFHERE
H BERBUREEHRESERALEKMEL SR
AR B AXMBIGRITRE THENER. B
1999 ERIK HARENCERE T —HEAH I H
P, 1 flooding. directed diffusion(DD) 4§, MR
PTG » 76 22 Bt b P DU BB |, — 26 S350 B B el B
BOARGkR ™, Hh, B REH SR B E# LB
LRV AN —BEREEHE RENEERFS.
ECRYAME . BRE LT ARMASEEUKREH
R NS EREREE—FIICRT ABHEE

KB 8:2008-07-25 &3 BRI 2008-10-14

I ERARIRAE A

RS 1004-1699(2008) 12-2055-06

MBEE.

AT, 72 WSNs (95 B LPRRLAH, B2 &
REH R MR BEOERT R, EFEkK,
AT #RE WSNs W it A BRI R K
Stk FEAREOE & 5w B 30 B8 » KB M 45 9 S8
T IRENRE T ZHERE RS, EiXE
W4 eF , T AR 25 2 B8 40 90 T AT B 10 15
REFEN PG RER VM T AERERS
HEATHORE R K, B BR AR AR O & P BR AR 4 AT e
WE, —BRBARERBRY,. EEHELABRBE
BRI LE S BE E#HTRENIFITR
= REREEHOTRED XM BREE—
X R % i 0 T 4 0 o B o S OB SR B Y



2056 # B

2008 4

WSNs ZEEERNAGEPRAEEFERNE
)\([3‘5] .

EER . HRENCEZRETHLLHREHE
FRETD, REBMEFERERERUREBEE
PN SR, B ERN BB ETREM AR
B, XER[BIBH T —HM 27K N-to-1 ZHBERH
BT EETAIICRY AR RENKRE.
R FEXMFRP, HAZEETRENEEXE
7 eE R Sy  FA, AR R AR
fiti 2 BIRRAFE R4 R SRR N4 s oAb BB AR ST
SERE . A HREERK BRI A EFREL
-3'8

ASCHR T — R R AR MA KT B 25
BN (EEOR) , EX M HF R P ERBET R T
FHEMERING AT R~ FMET AR
ZRMBEHERBMERE. MUEISEZENHER
REHES R FHFAT ZBRBEEVLHIRHBET
BRI, AR EARREKE. ER2EIT
B, B RN B R , KRS M 4 a gk
B4, KA 15 B2 M 4 S 1A M5 5 58 B AR iR
BREIN P RERBRIF AR

1 RIpFERAML 2 E 0B i)

1.1 RgEE

BRE PG PREYLT T M MRS S R —1
LR AL RS R B A MR AL 2 758
KBRS, ML R Y R A A RBMEE S BB IREE
BANREBK. FTA MW REE#H LK, EEOR
AR RIS R . A SCA ISR SRR
BRAEGERERER, IFET BE SR ILE
BEMEHS MR AdEE. STRmRREE
BEFRERANBORMER, EANZITERBEZE
B ERERTERTH.

MFRRBER p, BEBEPWBERN Do R
B AR EITRBE A EERRIHFEN .

Pt = Ciz + Cp3 + ++* + Cigay ey
HP,Coory APBHEST i f1i +1 KBERER
#.
1.2 EEOR i

AT ENMEFHEENICRTAER—EWN
AR E— KB h R IR, % RAT— K
EEOR B ¥; Xt iy R I 45 AT, EEOR Bty
WESMEBRBF TR EILEWAZBELE KR
7. BEnPypRENTE XL,

FX 1 43 (branch) BIC B AERERN

HOBERESBTURR— MR TFILETR
MBI, BT ARERBEYNACRY RN
BEXREILRY SEE5E, FriiEed
HMENCR N ANENBE T A — 8y B E—
K. EGEURMBBH SRS ENRTX
KaX5.

FENX 2 5T A (brother node) IR AE
ERARMERI X ERELE—-ITBEHFX
ANPETRFRTEM PN E, YXFEET
REFEZA N, EREILRY SR B aEmER
SLEA R TS BREARF T, BIRGER R HER
B R.

EX 3 B A (optimal brother node)
T RMIE LR R EILRY ABB BT X
AT R E BRI T A, Mk B RIRY , AR R B
EHHRBMAET K.

EX 4 B4R A (optimal neighbor
node) KV R BRAR L I MM SHATHEK,
BHLET S B EBOE 49 XA R B4R T
o HBBUHEF R, B REE B R E M A BB E
=

BANERTESBE 5 R InT WA Pk
LB BE R R B B LR SRR B LA K B A2
BB,

(DOFIHRIEH B

FItR AL B B B & BRIE B HTE R R { mtype,
mseq, nid, nlevel, bid, hop}, FIKAIE XN 1 BT
No

21 PREMBHEEZTRYESHNENX

B, EX
mtype HE%H
mseq HEFFIS
nid HEREHEW DS
nlevel HBEEY S RE
bid NXS
hop BEREY SEEILRY MK

FERAH 2 LR AR ER A X RHB R
KK BT 3% — % INITIAL 3% & (INITIAL,
mseq; sink,$,0,0},¢ RNILEIRHRERITR,
A WE] INITIAL B BB ENE 1R, Y
AW BEINF N B EE TG, &) BiZE
BB —AEAT 88 (timer) , 11 RE— B A E oAt
FABRERBIERE, VAL EC AN IS A,
BB BT A, M4 A AR E B2 (leading
paths) MR T MG MR INEH, R T — MR T



12

M R HAME . —RERAEAREBEERL £ ER AL 2057

LRI R AR,

Algorithm 1:  $JSGLET B G AL FE ST
1 begin
2 if mseq is new then
3 answer with node ID
parent« nid
if bid#0 then
branch« bid
else branch« node ID

create a new entry in the routing table
record the nid, nlevel, bid and hop fields and
mark it a leading path

10 nid— node ID

11 nlevel« node energy level

12 ifhop=0then

13 bide- node ID

14 hop— hoptl

15 broadcast the INITIAL message and start a timer

16 else

17 if branch # bid then

18 create a new entry in the routing table

19 record the nid, nlevel, bid and hop fields and
mark it a alternate path

20 if there is another alternate path that has the

same bid attribute then

L -TE- TN B - N R

21 if the hop attribute is same then

22 remove the entry that has the lower nlevel
23 else

24 remove the entry that has the higher hop
25  else drop the message

26 end
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Algorithm 2: #4722 7R B ¥E 17 A1 AL A STk
1 begin
2 if there is a entry in the routing table that
has the same sourcelD and routeID then

discard the message
else

record the routing
choose a neighboring node as its next hop node
and add it to the corresponding entry
8 nid«— node ID
9 cost = cost+node.cost
10 forward the message to the next hop node
11 end

3
4
5 create a new entry in the routing table
6
7
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