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Collection tree-based opportunistic routing protocol with low_duty cycle
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( School of Information Science and Technology, Northwest University, Xi'an Shadp®i 710069, China)

Abstract: The critical issues in design of routing protocol for Wireless SensorNetwork ( WSN) are energy awareness and

maximizing the lifetime. Focus on those challenges, a new routiugdalgorithin named CTOR was proposed based on time
synchronization sleeping schedule with low duty cycle. In CTQR¥\a node s€lected several proper forwarders in order to gain
assured delivery ratio, and then broadcasted the packets tofotwardersspih order to reduce replication packets and yield much
gain efficiently, forwarders that received packets forwaided packetssadeording to a probability. Then the sink node broadcasted
control messages to make all nodes time synchronized, e oth¢r™podes turned into sleeping mode according to the permanent
duty cycle. This mechanism can reduce the pow€Rconsugiption®and hence the network can work longer. The experimental

results show that CTOR can alleviate the routing=holg-ptoblem, prolong the lifetime of the network and increase the delivery

ration of packets.
Key words: Wireless Sensor Network ((WHN);

probability

0 5%

TE AL RM ™ ( Wireless Sensbr Network , WSN) Hf, 3 /5
— i LR, T B AUB LT, BAm M I X BB PR B
SELIBIIA B i it i AR B E A L, U, R R WSN
TRABRIEIR. FaF, 5 ST ERE Rd SRR IR 1 2
EHARE . B, Qe 7 A 12 8% A BR 3 5 o g A 43t
P45 Bt & (Qaulity of Service, QoS) fRIFE /R WSN MBS -

WSN HH B % i BI85 5K U 1 s R R ) 00 o Y 2%
BR3P Sink T g, AP O IREER N BT RURLRIES
WREWF K. 72 WSN 1, i T m e B AR B — &R
RERHIANFE, BB I, I8 o I 3000 200 BB YR A Y 5 [ B, WSN
o RS U R, B e B R AR T
PRGN, BRI X RERENTRELSRE T 2M B H

s B A :2013-07-17 ; {& [E H #4 :2013-08- 14,

time synchronization;

duty cycle; opportunistic routing; forward

BIMSL, ANSTHR[ 2 ] o 42 M i HE T2 o el B R, D U R R B

AEELE MAARTN, MR, (ER A 5 1 BB PR
WEE RN, AEHTRER RIS M, X
BR[3 148 T T Uhai O BE B B8 17 % Hi ( Sensor Protocols for
Information via Negotiation, SPIN ) , Z P 1% 0 DA %% Hb 7 AR it
TZ R (B D BUTE B U KRR O AL T ER T B R 3 s T
PR, AR IR R, NGB & KRR R, LR %
17 ( Collection Tree Protocol, CTP) [ 2 By 7 i) B3 0 B8
BRER TR, WK B A RARE, U ELEE
( Expected Transmissions, ETX) U1 4k % gy 4 B , 4 330 s 0l
WAMMAZNCRM o, T s — &3 H Y s
TERER' . AR CTP S DAL IR R N Ve B WO AR i, (HLI
TG RE M B AL ROA BT B BRI AR E R Ok P 2% P ]
RS SEOL - RARAERNE, BREAL K RN SSH KR

EEWE : BRI E (2013BAK01B02) s HZ 5 AR A4 W H (61070176 ,61170218 ,61202393 ) s # F M AHEH AR BT S E
RIBUH (211181) 5 WS L2 A BT AL & BT B H (20106101110018 ) 5 v B 1 4 J5 2 4 WE Bh U H (2012M521797 ) s R H AT A
SRPLF RS W BHIR H (12JK0936 ) 5 e VG448 B o e iR 10 B (2012K06- 17 ,2011K06-07 ,2011K06-09)

EEE M ARFH(1988 - ) 40 BRPU T E A BB 0AE , EEWTR I ] - TR ALIR A M 45 BRIBRIL(1973 - ), B8, BRPE PG % A, [t CCF &

B EBERTE N AR M4 R R 2 5 Ry RERA

(1990 ), B, T, B BT A A, BRSO B AF R R4

FFE(1978 - ) 2, WP FEN e, CCF £ B, EBBIF 7 18] - TARAG RS LK e R0, QoS SR MEREAALIRIT; R4 (1959 -) 5B Bk

PP A 1, CCF &5, EARI7 1) TR LR L% P 558

K SRR AR R AR SR



%12 4

AT R TR G B e MLAIE R d B 3395

HEGRAER, MBBECERE, RE T RSB EEIE,
FEEAFOUIE, TR0 P 25 PR RE . 3% O AR B 1Y
J R R e LA B e A B v PR R, MIT IR T AL
£BH ExORY  HLABE M FAF T LRG3t
BN S o, 18 1) 5 M e Y AR RIS i ML S P e
TBE AT R, TR RO R m R R R, R w Mg it
&, HEEMAETISEE XFRETEANHRES ",
ExOR A RRAZE T R IR , B2 B 71 s 8] o AL
BIRUEIMRE,

PLE B PR R B BRI — N E R R R R B W E
SR, ARHEATAR VR AR Z AV B DR A BT L o B o
DUE B B . B AT 35 A 2 B = o 9 AL
i/ R 15 173 - N 3 & R T ) Xy
TR PR T ik, T LATE A S80m/0 B 2 A B (R I ARIE
(TN

BRICZ AN, SRR S P I5 U  o) £ R P 48 0 L, 7T BB 4
IS 18] AT R M I 5 A 42 e A RN ZU A AR AL BR A1 i
RO R ARSI , (BBt 56 PR SR AR LR, B A P 2% 3%
IADRER VA BERLH , LUIHR SE-4< P 4 22 A R 3

ATCERT LA b 52 B IR, LA A BRI W R 0 A B
SEERIRIRBEBLE] , S04 F T MR 1) RB e 3200 TR TR
G2 ILRIPLSTE R B BE B B ;. CTOR ( Collection Tree-based
Opportunistic Routing with Low Duty Cycle)

1 CTOR #{l###

BB A% SRt M 059 R 0 S35 1 R L AR 28 K9 0
AR IR, T R R SC AL B AR, AR 478 P 4 B ) B B
B AE P 2 T B RL B 7 Tl L O VBRI R R B R Y
Tr R R B A AR , R 5 AR AR A N TR R
FRARUERR 8 T 5 %% . Bk, CTOR B iSCR] LAZ3 g5 88
o1 BRRE J7 R AR ML B o i BRI RBR R B A
L1 WmEFETE

WIS )98 TR L5k S W 28 A B AR B 2 X SR 1
5T, PO — Bk S A R Bz B R IS T BE IR
PIERIBREL, ARG H RIZEIE R . L0 B 25
It , FOR B B /4R s T R B C MR T R,
AR5 Y FD(Find Direction) A, X —d BE R G, T
AR E —A B M R B/ MR B 1) B SR — B &
ANERIE T R, TR & T M 2% S BRI i 77 18] o

R T R R I F B HE R N Find_packet, B %8
e R hop FNEE BT R G Forwarder_list H1, FHREX
Wi LRI E max_hop N o Xt TAER W AR v R UL, BE
BRI D HIBEES ) distance Foon ARBET HE SR CF,

FD B UE A I T

hop = 0, Forwarder_list = {D};

gateway D broadcasts Find_packet;

if node v receives Find_packet then

get hop and Forwarder_list;
if hop > max_hop then
drop Find_packet;
end if
else if hop = O then
distance = hop + 1;
Forwarder_list = Forwarder_list + v;
v broadcasts the new Find_packet;
end if
else if hop > 0 && hop < max_hop then

ifv e Forwarder_list ordistance < hop + 1 then
drop v;

end if

else
distance = hop + 1;
CF = CF + the last value of Forwarder _list;
Forwarder_list = Forwarder_list + v;
v broadcasts Find_packet;

end if

end if
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