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Survey of routing schemes in delay tolerant mobile sensor networks
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Abstract; Recently there has been much research work in the area of intermittently connected delay tolerant mobile sensor
networks( DTMSN ) . Routing is one of the most key problems in DTMSN. Therefore , proposed different routing protocols. This
paper discussed the classification of routing protocols for DTMSN. Presented a number of representative routing protocols , and
analyzed and compared the performance of these protocols, including energy efficiency, quality of service( QoS) and scalabili-

ty. At last proposed some research directions for future.

Key words: delay tolerant mobile sensor networks; data gathering; routing scheme; queue management

TCER A IR I 45380 5 Ph — 2 B30 (A SRR 1 R — AN B
2B B A5 (sink ) 41K, 1 85 19 A5 6 T2 8 1 40040 , sink
5 S A B R P B R I 4 B
SEPMSUB R AR T SURT H B S A e 2 ) i 3 i B A
SR FME AR S L N A & AT, Bilan , 7e S A= gh A
T 2 VR A 3 A T R M S S A, 3 R R IR
TR A W R G b S el W %o S EL AL
FEBIIE K SN2 1 [R]85 o) — 7 T, X 7 FH 38 eI
—E TR BRAEIR |, 3 2 0 28 Bk 23R 25 20 B 3 TC 26 4% 1k
PRI (DTMSN) ',

DTMSN 3 4 5% PR 19 o5 0 B ARG S IR T A% 8
T R S TR A T BRI A VR A S5 G nE R
W2 AN [F], 76 DTMSN A& I 15 i (132 Bl 5 8O 48 4 Fh A
Wrek s e el T4 YT SR B, TR S BN A =z R AT
AEASEAE S 200 0 R A AR, A58 IR G A% B I 45 50
ERHLRIAE . 95— J7 10, DTMSN XA 14 45 14 s N 4%
HRTI ) — St AN B A SRR MR A s R R
T BE A B ELANE M R4, P b an o] A5 2t 1 T AR 4
T RE T T FE A AL i v B =2 8] 1K 315 45 5% DTMSN Ay 2 22
),

1 DTMSN BY& B o) &

DTMSN iJ AR s B9 RS sh P T Bl AL i, 19 ™ 2R

i EHEI. 2009-10-07; &R BHE. 2009-12-02

SR Al S BB AT SR S A Y R LT R A
B 7 AU R WIS B s R B B Pl B G S Y
o R S A TR AR i, B 8 B B A B AR AR TR
Mo B RR THE DTMSN Ho anfeg ) B9 0 RS sl Pk S Eicd s
L4, 76 o BFZIMHFNINE 1 (a) B, 3550 1 PR 500 X it
T 1 Y 3 A4 AR (0 sink B BEHEEEES DU S
1 AT LUK BHRAER 26T 0 3 B4 TE 6 (1 >1,) BT ZIBFF M
1(b) 7R 3X 5 5 3 #3035 sink BI85 05 B, 7T LOBR 35
UL PEARAR LR sink W, RS sink WA HEEE
(R AT SRS S, SE TN 1 ABEE S sink AL

R P
b, Q_©

(@) (b)
BT R 2 B TC 2 A T I % 7 91

DTMSN [ ] B i ARt ) T AR e T Stk T
IRE 5 PBE AL R R TR s T B T R
B EI— B R RS A R IR 0 42 S 2
BRI RE MRS, O L2 &3 R R A72s 1], WA
25 14T BR A A SR8 19 0, 2 PR R B AFHR RN 25 30 25080 , S 1%
HrrERE., PR, Dy DTMSN B3It H o s i 7 2225 i 1) 32 B2 )
LA VERE A 38 1 R AS Bl SRR IS T — Bk SR R A
W AT AR GATAE B,

EETH. BXAKRMAFZELFTAA(60703114)

TEHEBN . Z38H(1972-) , %, T RA, I, H Lt TR T @A LEERE ML 8 M %K R % # (helenli803 @ 163. com) ;
X8R (1973-), 58 @l #¥% WL 22 AT ABH T L BRBEREHAR; GRE(1939-), 5 , #48, HF 2R T AN B MAKREZEHN



« 1612

Wt HE R R AR

%27 &

2 DTMSN B&HRBg o2k

DTMSN A< 12 —FiAE R 25 24 F 4 (DTIN) | [ i S
FALGAL RS LS 1R o5, e AN T IR A A B, B e e 1 T i
H SRS I 75 (] 15 2% S X P AS 7 T R R e A 1) DTMSN
B ER AL S B A, R AR 1 s R S B s 3l 5
Bl A EA TR A i 5 580 P RS 3l 4235 45 ( dataMule ) HRUCHY
SRR B I LE RS B FI0 SR AU 1 3 R AT
Bt X FPHLTIAST S R, Be B AR/ (A AL iR
BT R SIS AR I MR A B3R T, S s g o f
FED . FRTG DTMSN B f 058 223 PR, ML T2
THE ) B E RIS A AR 0 B 1
2.1 ETiz3ta) Rk B R g

Vahdat %Am P A e % ( epidemic routing) P, A
SABARTEE R, LIz AR 26 45 15 A 0 T
R PR AR DA 1 300 1 ) 28 R AR o S5 ASURE 8
FF AL MK 749 BRI A B A R . RIS S0 s)
P RIS SR E 0979 s 22 A B 4 A, ] 5
MEAE L, DFEA R R W] IER SR E N 6, s s
GEAF R AT Gl i py T LI D D0 205 v 7 £ 18 BT A 580 5
gt 2 THAE IR BE ik, 200 I 268 75 iy, 3 HL W] R PA Sl 38 4
R AE kg

SCHRL 7 DB A5 e H 5 Infostation' ™ AOME & MISS 4, 42
SWIM ( shared wireless infostation model ) HL il FH T8 £ 777 i
MR R . SWIM S & J7 vk 5 3CRk[ 6 ] 881, X 7E
TR 28 2R GE0T A 224 i B STt sV Ry Jaa i A £
PRI ER A, B T DL % i 30 e A0 10 3l 60, 451 3l R R MR
PRI R R ISR A5, SWIM 38 5 i 243 28 47 =< a]
T 9 28 A A i AR ) RIS A SE IR 2 [R] Ik B ik — 20

Spyropoulos “ N7 45 A e e phy 15 1L B o SR 4% 1 Y
L FEH spray-wait B HHMLE], 7 spray BYBE, IR 5 ek
7oA AR PR AL 1 45 22 AN TR B 51 i XA i B B A 1
Y PRS0 RF R Q1R AE spray B BRI E] H 195
SR wait BB, BN 19 s i B B 28 2 H A5
S TRAR AL Y X — B B B R O R
W BT T ARl E R AS (K, IR ) binary spraying Jr vk
P R RIA, SRR TE B S E NG, iR G
PEFESHL, spray-wait AL AT LIAERIAS B G T , A /INGY
FE IR I A RO A% i

SCHRT 10 ] 46 10 AT vz BEAIL I LA/ B B IH AR, IR AT
A 5 HBAN KT AT S A0 B RS B s E R
B R DT R B S AT R, BT RO R
{E (willingness ) , &8 %19 KBRS SEARAL A KWL,
B SR IEAAME A (basic probability, BP) Ji ik, FIH 4t — 4 1
WEAR SRR 7 RO R R R B, SIS B AL
FPALT LA — P4 iz B BEAE . P TTL (time-to-live ) J
THEETH B L35 Z 10 AT LA A U T T2 ] (kill time )
P T4 18 B AL R Ge i e Xt LR AART [R] ;R HITBE ShTA 8 (passive
cure) I, H 075 s BN B, 5% & 3 K 3% — ARk Y
ACK, DU FIZIE S #54 E M BRZ I B . WP R X 2L 5 m
LT AR IR AER (BT | il AR IS H5H 1 1% i
FaE R R TTL A1 BP 1945 A 1T LUK B A PERE

2.2 E-THEERA R HR

ST LRRE A 0 6 ph S 5 T A B o SRR
[5], F T S AN E RO % 45 A AR 5 R TR AR
PEAR a7 B B A H AN i 1E A 4 I i L PR o
R RBE . AR R TR AR R AT DL R A T
SRR A e AL T A
2.2.1 AThHZHEIHELR

T ZebraNet 35t [ 112 $5 56 T sh cdia e LR, 9
SIS A BT A VRS A ] B /N MEERAE Y 1
PEILTAT S R SR A g, Ry S B RS &
SAMER BRI AT A 5 HE LT RS S R I sl B 5y sy FR A
AN OB A5 A (R 3AIR

RED M o AR iR T et Ay 56 7 s
PRV 20709 8 K T B AR R 251 o5 &, DUAR A Y o5 & 1A%
AR & TR AL AR & Y R TE— B TR N A R
AT B AR W IME R R, AT

{ (1-a)[§&] +af, transmission
(1-a)[&]
o [& 1A 8 BB EHRMESR o NEEL 0<as1, J)
HNEF FH 2SS 5 (erasure coding) ' H ARFEAT IS B AG B, LU
PR AR N A (HAE R 2 A4 43 e T S 23 I 2%
FOEHAERE . FAD Sl HME RT3 5 RED T,
[ AR B A T B A TR 25 22 (fault tolerance ) {H HEAT 14 BLBA
G, DASCEAL R (A S 2 2%

SCHRL 16119 [ 38 N B8 AL AL 48 18 B 5 ke A4S
BRWGER Y 7 s L MR P TR I 2 R A A B A
M, FFIARER E A2

P, =AM, + (1 - \)E, (2)
Hrir N ARESH L 0sN<1;M, REW BT R sink H
BT RENE Ay 1 SCER [ 13 ] 280 AL I A
BMEZER T AFREENEZRE . Y55 IHE m i
RENT A BB TR AL, TR .

o Pi -
- =P =P

Horp F ORI m O AR BN T, Y T
FRAEBE BT TBRAE, W20 B AN HE R e, A S5 31055 i i 2]
sink I A AT EE L . T3 AN TR I —Fh 31 B BERHLE]
DL e M AR S8 BT

X T i T S S L R sl RS sl R B A O T, S
FK[9] Y spray-wait TR WS BRI SRR, ERE—SRET
spray-focus WM& 1% 7755 spray-wait 19 X B 7EF55 &7 S
R AT B BT RS AT RO AR
KA A S R B BRI T A C R AR WA T R
K, VAR ER

SCHRL 17 42 H LT 1 3 4 6 e AL UDML, 3 o T A
P s YA, AT

P W =Py (1 =) Py ey (4)

(1)

timeout

(3)

L J) - curre
Ho e BB EGR T 5 A A I A K o MAGE 2
BL0<as, BT 5 A8 A, K 50000 5% & 45 ) S8 e i 7
M N TR R AL H R UDM AR IR 57 A R i 24
A IR A MBI (12 (a) ) PO KA BIAS X HEJERY
L (E 2(b) ) TR e A @ A, SR 203k H s, B



%54 Fa Y F R E

B H oh T R A Bk 52 W) 44 94 o SRk 4R

« 1613-

R SR ik AT S R W B S B e A
T BRIZEHE BRI A A EAR T DA B ASE (H 8 3T BAR
BRI B FERAME R, UDM i858 1K B AR R A
RIAFIE Oy BIAS S B T ] SRR AP A A B
0 0
NS N
Q@ ®
@/é 6 ®
(a) Aol f A (b) RS
B2 B A g kol A

2.2.2 AT e R

SCHK[ 18 1# i SCAR (sensor context-aware routing ) el | %k
TR R BRSO B AR T S AR X R B HIER A
22 [ 37 5 22 L K b i, A1 Kalman filter S0 AR
THE R AE MR R, i v S, I n A B 2
ASRIAS RS BIA S350 A3k MR R AR R AR a1 . v )
T RAER S R D Sl B R AR T B B AR A,
HATEOR A% . SCAR 3 b #2508 1 R A= b 7 o 3 R AS Al
3 R AS SR TRT B AR A B

SCHR[ 20 B BN 1 URIE 2R s i 0 8, JF HAR R
BZHETHIA T —A> B A8 42 L% s B % iy HLi MPAD
(mobility prediction-based adaptive data delivering) , 73 5 H3 45
YRTALEFT —A~ B AT RAFHE L SRR AR i
BB BT AR, W RS BRI H i, 548
T R R T AR AR R R 4 BT A L H B
BRI R, A PR UEE IR 2R TSR AL, MPAD [RlRE 238 T
AR B, S A BASEHHLH], AT DL E e 2%
)L A A ] e R AT, DT 48 2815 SE AN RE F T AR
2.2.3 M HE

Tz L % ph SR R 08 PR A E % 18 91 R AR AT
MR BN IEIR | FERAF A2 IR 1 3 & BA B R nAL
iR AHBEEHHAER  SRIMITE Y s BEARCK HZE 4752 IR 100
TR BRG] 235 DR K i 2% R iy Ty s 2 ()
L 5w PR A eV TR R A RS, Wz Bt
PR 32 EUR R MR e — S Y R, DL RE R AE
LT3 1 B8 ey SRRt PR A R A ) B, mT LA R
REEE T FE , (F AL PERE 5 W AU RS SR IE A IR KOG R AET
SR BIATARAR FE Bl F A2 BRI 0 T B B R AR i 43R
THAI T R BRI RE J) MR A v PE t 2x 5 e A5
PERE, PTLLE L E GPS 1y sl B (L B B BE ) (H X 21
TSN RA, T RIAZGEA IR, 725 TR i i i
HH T B A R G A PO DRI AE PR RE

AR 2% it o SR (0% A ML | G2 A7 A8 B RE R 805 L QoS
AR LS AT LR 5 o FTRI LR 45 R sk 1 R

F 1 BRI UL B ICLR AL A W 45 R SR S BT 5 LR

1% Hy s HORMUE  RBFE SO QoS il
k(5] HELR K no [ e LE
ik 6] flooding =3 no FEIR /N P
k7] Jaiz it B no SER AN B
k(9] 2-hop A% no FER R E33
CHR[10] CIE AP S g yes FEIREL /)N L
k[ 12] Di iR AR no JISNPN B
CHK[13,15 ~17]  DishMER AR yes SERER Bl
SCHk[ 18] THER AR simple FEREE R By
SCHk[20] BOAER AR yes FER IR B

3 Z5RIE

SO BUAT B DTMSN B (1 SIS EAT 1 23 Hr F L8R, DT

PRI AE S G P BRI 5 T, AT (04 % 1R SRS 0 25 A e

B, i TR IEFE S e RE X W 2 JE I, BT B

FIRFY) DTMSN 6 pi BIMSUIR 75 2 ] 2% FEs A~ J7 T AR TR 3R
IR s D T PRIE A F RO, R 2R 2 RI A%

i, TERE R FIZEAT 25 (A BRI IERAR M 25 2 BAR T R E

LR BRI e e R ) R SR AR A 43 Al

P/ T TOOEE T S A B S B AR R BE i PRIk

P 2 [ SR 2 — 2 B p IR, H AT TR

FRL It E SR 3 AR TS s BEAILAS B, 17 S 1o v A2 Ja

T RIS SR RO A —E MUY, SR R LK Sy

SIS BN |25 A R T L b T 2 K V0 R AR A BV

SR PR 1 L AR R B A R TR ey

BRI 11 R 18 S BORDRE 2 4 (g — D B2

ME

SE Lk

[1] AKYILDIZ 1 F,SU We-lian, SANKARASUBRAMANIAM Y, et al.
Wireless sensor networks:a survey[ J|. Computer Networks,2002,
38(4) :393-422.

[2] WANG Yu, WU Hong-yi. DFT-MSN ; the delay/fault-tolerant mobile
sensor network for pervasive information gathering [ C ]//Proc of the
25th TIEEE International Conference on Computer Communications.
2006;1-12.

[3] JAIN S,DEMMER M, PATRA R,et al. Using redundancy to cope
with failures in a delay tolerant network [ J]. ACM SIGCOMM Com-
puter and Communication Review,2005,35(4) :109-120.

[4] FALLK. A delay-tolerant network architecture for challenged internets
[ C]//Proc of Conference on Applications, Technologies, Architec-
tures ,and Protocols for Computer Communications. New York: ACM
Press,2003 :27-34.

[5] SHAH R C,ROY S,JAIN S, et al. Data mules ; modeling and analysis
of a three-tier architecture for sparse sensor networks [ J]. Ad hoc
Networks,2003,1(2) :215-233.

[6] VAHDAT A,BECKER D. Epidemic routing for partially connected Ad
hoc networks[ R]. Durham, NC:Department of Computer Science,
Duke University,2000.

[7] SMALL T,HAAS Z J. The shared wireless infostation model ; a new
Ad hoc networking paradigm [ C]//Proc of the 4th ACM International
Symposium on Mobile Ad hoc Networking and Computing. New
York: ACM Press,2003:233-244.

[8] TACONO A,ROSE C. Infostations ; new perspectives on wireless data
networks[ R]. New Jersey : Rutgers University,2000.

[9] SPYROPOULOS T,PSOUNIS K,RAGHAVENDRA C S. Efficient rou-
ting in intermittently connected mobile networks : the multie- copy case
[J].1EEE Trans on Networking,2008,16(1) :77-90.

[10] HARRAS K A,ALMEROTH K C. Controlled flooding in disconnected

sparse mobile networks[ J |. Wireless Communication and Mobile

Computing,2009,9(1) :21-33.

LINDGREN A,DORIA A,SCHELEN O. Probabilistic routing in inter-

mittently connected networks[ J]. ACM SIGMOBILE Mobile Com-

puting and Communications Review,2003,7(3) :19-20.

(F#:5 1620 )

[11

[



« 1620

WA R R B R

%27 %

alistic mobility models for VANET[ C]//Proc of Wireless Communi-
cations and Networking Conference. 2007 :2506-2511.

[14] TraNSLite[ EB/OL]. [2009-03-21]. http ://trans. epfl. ch/.

[15] Network simulator 2 [ EB/OL]. [ 2009-03-21 ]. http://nsnam. isi.
edu/nsnam/index. php/user_information.

[16] GloMoSim[ EB/OL]. [ 2009-03-21 |. http://pcl. cs. ucla. edu/pro-
jects/ glomosim/ .

[17] QualNet[ EB/OL]. [2009-03-21 ]. http://www. scalable-networks.
com/ products.

[ 18] JiST/SWANS [ EB/OL]. [ 2009-03-21 ]. http://jist. ece. cornell.
edu.

[19] OMNeT ++ [ EB/OL]. [2009-03-21 ]. http://www. omnetpp. org.

[20] J-Sim[ EB/OL]. [2009-03-21 ]. http://www. j-sim. zcu. cz/.

[21] OPNET technologies [ EB/OL]. [ 2009-03-21 ]. http://www. opnet.
com/.

[22] BARR R,HAAS Z,RENESSE R van. Scalable wireless Ad hoc net-
work simulation [ R ]//Handbook on Theoretical and Algorithmic As-
pects of Sensor, Ad hoc Wireless, and Peer-to-Peer Networks. Boca

Raton; CRC Press,2005:297-311.

—
N
(5]

[

SCHOCH E, FEIRT M, KARGL F, et al. Simulation of Ad hoc net-
works: NS2 compared to JiST/SWANS[ C]//Proc of the 1st Interna-
tional Conference on Simulation Tools and Techniques for Communica-
tions , Networks and Systems & Workshops. 2008.

[24

[l

KARGL F,SCHOCH E. Simulation of MANETSs : a qualitative compa-
rison between JiST/SWANS and NS2[ C]//Proc of the 1st Internatio-
nal Workshop on System Evaluation for Mobile Platforms. New York:
ACM Press,2007 :41-46.

[25

[

SWANS + + [ EB/OL]. [2009-03-21 ]. http://www. aqualab. cs.
northwestern. edu/projects/swans ++ /.

[26] CHOFFNES D R, BUSTAMANTE F E. An integrated mobility and

[

traffic model for vehicular wireless networks [ C |//Proc of the 2nd
ACM International Workshop on Vehicular Ad hoc Networks. New
York ;: ACM Press,2005 :69-78.

[27] MANGHARAM R, WELLER D S,RAJKUMAR R, et al. GrooveNet:

[

a hybrid simulator for vehicle-to-vehicle networks [ C ]//Proc of
International Workshop on Vehicle-to-Vehicle Communications. 2006 ;
1-8.

[28] PIORKOWSKI M,RAYA M,LEZAMA R, et al. TraNS: realistic joint

traffic and network simulator for VANETs [ EB/OL . [ 2009-03-21 .
http ://icapeople. epfl. ch/panos/trans_meczr. pdf.
[29

[}

SOMMER C,YAO Zheng, GERMAN R et al. On the need for bidirec-

tional coupling of road traffic microsimulation and network simulation

[C]//Proc of the 1st ACM SIGMOBILE Workshop on Mobility

Models Networking Research. New York : ACM Press,2008 :41-48.

[30] WANG S Y,CHOU C L. NCTUns 5.0 network simulator for advanced
wireless vehicular network researches[ C]//Proc of the 10th Interna-
tional Conference on Mobile Data Management; Systems, Services and
Middleware. 2009 :375-376.

[31] GORGORIN C, GRADINESCU V, DIACONESCU V,et al. An inte-
grated vehicular and network simulator for vehicular Ad hoc networks
[ C]//Proc of the 20th European Simulation and Modeling
Conference. 2006.

[32

—

IBRAHIM K, WEIGLE M C. ASH: application-aware SWANS with
highway mobility[ C]//Proc of IEEE INFOCOM Workshop on Mobile
Networking for Vehicular Environments (MOVE) . 2008.

[33] LIU Bo-jin, KHORASHADI B, DU Hai-ning, et al. VGSim: an inte-
grated networking and microscopic vehicular mobility simulation plat-
form[ J ]. Communications Magazine 2009 ,47(5) :134-141.

[34] BONONI L, Di FELICE M, D’ ANGELO G,et al. MoVES: a frame-

work for parallel and distributed simulation of wireless vehicular Ad

hoc networks[ J |. Computer Networks,2008 ,52 (1) :155-179.

[35] CONCEIC H,DAMAS L,FERREIRA M,et al. Large-scale simulation

[

of V2V environments [ C |//Proc of ACM Symposium on Applied
Computing. New York : ACM Press,2008 ;28-33.

[36] GRADINSCU V, GORGORIN C, DIACONESCU R, et al. Adaptive

—

traffic lights using car-to-car communication [ C ]//Proc of the 65th
Vehicular Technology Conference. 2007 :21-25.

[37] NADEEM T, DASHTINEZHAD S, LIAO Chun-yuan, et al. Traffic-
View: traffic data dissemination using car-to-car communication| J ].
ACM SIGMOBILE Mobile Computing and Communications Re-
view,2004,8(3) :6-19.

[38] WEGENER A, HELLBRUCK H, WEWETZER C, et al. VANET

[

simulation environment with feedback loop and its application to traffic
light assistance[ C]//Proc of GLOBECOM Workshops. 2008 :1-7.
[39] SUMO manual[ EB/OL]. (2008-02-14) [ 2009-03-21 ]. http://su-

mo. sourceforge. net/docs/documentation. shtml.

(k4% 1613 1)

[12] HUANG P,OKI H, WANG Y. Energy-efficient computing for wildlife
tracking: design tradeoffs and early experiences with ZebraNet[ J].
ACM Operating System Review,2002,36(5) :96-107.

[13] WANG Yu, WU Hong-yi. Replication-based efficient data delivery
scheme (RED) for delay/fault-tolerant mobile sensor network ( DFT-
MSN) [ C]//Proc of the 4th Annual IEEE International Conference on
Pervasive Computing and Communications Workshop. 2006 :485-489.

[14] WANG Yong,JAIN S,MARTONOSI M. Erasure-coding based routing
for opportunistic networks [ C]//Proc of ACM SIGCOMM Workshop
on Delay-tolerant Networking. New York : ACM Press,2005 :229-236.

[15] WANG Yu, WU Hong-yi. Delay/fault-tolerant mobile sensor network
( DFT-MSN) :a new paradigm for pervasive information gathering[ J].
IEEE Trans on Mobile Computing,2007,6(9) :1022-1034.

[16] A R AEA T, D4z MABahth B B ML o B &8I E

Ak [J]. @43 5 4R ,2008 ,29(11) :186-193.
[17

[

LI Ze,SHEN Hai-ying. Utility-based distributed routing in intermit-
tently connected networks [ C ]//Proc of the 37th International
Conference on Parallel Processing. Washington DC: IEEE Computer
Society,2008 :604-611.

PASZTOR B, MUSOLESI M, MASXOLO C. Opportunistic mobile
sensor data collection with SCAR[ C]//Proc of the 4th IEEE Interna-

[18

[

tional Conference on Mobile Ad hoc and Sensor Systems. Piscataway :
IEEE Press,2007 :1-12.
[19] KALMAN R E. A new approach to linear filtering and prediction prob-
lems[ J]. Journal of Basic Engineering,1960,82 (D) :35-45.
[20] ZHU Jin-qi,CAO Jian-nong, LIU Ming,et al. A mobility prediction-
based adaptive data gathering protocol for delay tolerant mobile sensor
network[ C ]//Proc of IEEE Global Telecommunications Conference.

New Orleans:IEEE Press,2008:1-5.



