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PreS. an efficient routing algorithm for opportunistic
networ ks based on mobility prediction
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(1. School of Computer Science and Engineering, Beihang University, Beijing 100191, China;
2. School of Software and Microelectronics, Peking University, Beijing 102600, China)

Abstract: The existing routing algorithms for opportunistic networks rarely consider the social characteristics of the
nodes, and therefore the mobility models in these algorithms cannot accurately describe users’ real traces. PreS was pro-
posed, an efficient routing algorithm for opportunistic networking, which employed an adapted Markov chain to model
the node mobility process, and to describe the node mobility features by considering the nodes’ social characteristics. A
comparison with the state-of-the-art algorithms reveals that PreS can provide better performance on both the delivery ra-
tion and delivery latency, and approaches the performance of Epidemic with less resource consumption.
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B ke i) N2 9 25 2H 9 (1) S Bt )
o R R T A AN B E A IE
R A RIS HL. RN R CSIRH T2 H
¥, 11 Epidemic Forwarding!. 2-HOP!", Seek and
Focus®. Spray and Wait®), PROPHET!™. Spray and
Focus™4% . SrHk[6]42 Hf¥) EF(epidemic forwarding)
VR Tz 500k, A e — N BB
Hl, 42 AT AR, AR R 7 BB B
RV R Bl I TR HERS , ¥ Sl B 08 4l e s X 4%
LT BT 7 0. FEARS EE R IR IS AE IS UL T
EF BEEEE Fnl Dok B A vERE, (1 i T 52 Fr M
S50 R AP U B, — BT i
%z, FILYEREN UL SEUNINZE 2 2R N R BTLL,
EF SR D78 S B b N, — R A A e A 7%
PERERISEME. SCHR[71492H T 2-HOP &3k, Y5 s
Y TH BB DU e BB L AN R 0, B thiX
Loy G SAE R B P R A BRR T AL TR
e M R B H bR A, B A (L+1) AN
BRI, BT EF FVERNLZ SEUGHE. 3
Hk[91 , Spyropoulos Z&4 H T SW (spray and wait)
ke SW BVELEJEY AR 8 T B A VR IR K5 D
L, IR XISk B L AN R
Fk 2 AN B Spray BB, YR A GEE
B, ABTHEIE IS B A, RIS R R
B R DTS —or b —, WA B 5ER| (L-2)/2],
T A SRR (L=2)/2], RI5Tisi A FI B
AR SRME AR S e, H R TR 5 I B
TR R — 3 DT 45, TSN Wait i
Be, SEAFE BB H bR SN S g H bR
Mo AHEC I AVFIETY £U2 R B4 DL 2-HOP 4.
P, SW O BAREHE B NP AR M 4 AR L
Urif B UL, WD T A R AR I IR )

XA E BN R B R 0, S oh—KE
T DU i T A MR 2 TN SR 43 4 1 R SCIR[20]
$EH T PROPHET 571k, AN e ki 15 M 4%
YA ST R A B, T R s ) E
i HARAT RTNEER L A B iR ), AR B
Rz . ik, PROPHET SykREA R PR AIL
fE L EE e R I %€ . 7 CHR[11]%, Spyropoulos
SR T SF(spray and focus)fiik. SF &kt
T SW Sk Wait BB, Spray B BORR i 4 & 2
L ARG, SW Sk 37 R 4545 L
BEH AR S, W0 SF SVESI KT, YR

AW DBOFELAR IR 15 AU A B s (0 R, B
FEB|EARTT A T RO A 4 A 1 Y I
SF B B R m AP E R . X ST T A IS
IR LA LR B, X REIANE LS T
B A S AHE M, T A5 B AHIE I A] .

IR BRI T W 48T R REN LS B, R
7ECHR[12], Ghoshd 554 th 7E— s 4L X BN 11
Blesmgs, TR &e ML MKk, 5 a
TE B 28 LA T v 34 BT e o AR SORE X Fl
W RAE VI N I PRRZ A “ BT, SCHR[A3]
fah, RS XN DR C BT AR
(6 DU ) FoAh “ 323407, SCRR[24]
HE— 204 H A S g 2 DXk (R 2 A2 el 25 ) o,
RAEIL B 2 W R A G LT iR,
RIREAN Y s s A IR I () 3R A “ =37
ZH . 7E3CHR[A5]H, Yuan S A#HH T PER
(predict and relay) 532, AR 4719 A B HAT (R X ikt
S JEYE, A LA B ks 1R IS F 15 2 R R A
TN [ AAHIE ML, A4 g HE A L 1 300l i) 4
TEARAT BB I

{H PER ByERIAUE E T s dE “ B3P ” Z (1)
R IRATFEN M CRIERR S8R0, X AR E
ESEBRE AT G WERAE IEHFENH], 2
P e T, S EURE A RRAR I . H]
Tsbrdg . Hk, FREFIBRA%IBLEFH
AHIE IS ()0 22 45 DUNLHI R0 a5, HEAff b FoT 00 AH 38
[ BERS PRACAL A AE I o BT XX ) 8, ASCHEH T
— 3 TS B T (9 ML 2 Y 4% 2% i BV ——PreS
(predict and spray) %.9%. PreS &y % H gk vy o
IR RGBT SR Sl R, H9IAT 24N
BERRE R . 90 RO RS N ) B R B I ) HE 236
B, S IDfER b s RS R S (A R o RN,
PreS #0327 FH teidk (1) Binary Spraying $EI& i1 T £
P UL e, 2R 7 JE T A RS T T Sk )
P, AEfAEEMfE L RE L H AT 2 m AR T W
W

WXL R 725 2 THIEAER T PreS
ks B3 WA TSR R 5B 4
e g il

2 Predict and Spray &%
21 EBEERE
A SCHE RV N5 A e 2 A5 2 L i
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M4 . SCHR[12~1414i I R0 2% 119 R B NS
8, HAAHaMZR g, e g, &
25 THL B 2B DA i ) A AR T LU AR —
ARG AR SRS #=, B, Sk
BRI AR . BRI, FEBTR R
28 IR VAZ G R R B AR I T

FENLE M2, BUE BRI B A HE—
ID 5. W RIHSE LN AR E /K “ B Pr” $e8, “ &
WP S Mg T s T VG in) I8 Ee s i,
REAARE M2 T, SEIR s, s, B
W WA ID 5. WARER— “EY
Bi” W, REREIRAFIZ “ ISP B ID . BT
—HAEF— “ L3P B s e shig A3 (2
AN RN T2 B, a0 30m), By
Wi-Fi S o2 g s, Se il Bk . ALAE
AR “CEPTT BN R Z AR B, JF B
B RAE “ P Z IR ERE A HAMAT . PreS 5
POEFET 245 VIR 5k, ISP R I AA A R
AR R RS RSO ES A A TTL
(time-to-live) 7B, TTL AAIL—/MH B I 2500k,
B I TR g3, S ST A0V R 2 i R B B R
22 TiRBERE

AR SR Bk ) By R AT RS Y AR Bl i R
BEATEERE, PR TR “ T MEBshRAL,
IAERS L S T SRR B TE .

ASSCEGE 19 RURHERE HAT SR AL, B R0k
KL E R SR EA R, i L RALE TS
Ko TR, WRUE “T” Z IR AT LU E X
FERAS 0] 2 LI 55 2R ] R (X ) KA -

P(Xp = 11Xy =1 X =l X =lg)
=P(Xp = 11X, =0)=p, @)
S, QAR “EBHT Sehr, WA
A ARFER 2 o X R 5AE n I ZIPT Ak &
WP py RN CEIPTT  HB AR YT
AR o BRI B O], Al — AN SR ) —
ANIRFREL, IR BB R /N S (R R A R AT S D) 1 5%
Ao EARIE LR R E . XA, R “
Wi b WIS R ] LR il — M
%Elzi:
P={p;} O]
Mg b, WlR P TR AR, W

|
S p, =1. SEEREONLA RS T, 5 AT A AR
=1

B A <RI Gt 2 MO, MO
Sy <Lo A RGP Gt IR X
=1

B, S RAREEF R “CRIRME” 8 SOREEY A
E,:J u:_‘EiZJFjT”O

MR “ X7 0, §, 0 FR RN
HRZE n ARG HIRENE § IR, WA

fi;”’ =P{X,=}, X, # ], X #]|X,=i} (3)

oo

B, A ] R, SRR IRANN SR LA
A LIBI . (RBRT LURR S O B . 2
A AR LIRS0 2 00

SCHRTLATE H1 15 40 7E L30T OB I A
€ “LIFT LIRS RATR R A
SCHINT 2 MR T IR S HRE. T bR
ARSI AR, FOR T N T T
B2 AP ] RO L. SR AL x h (AR,
WA “EFT EISR R, |
AR “LHPTOMH, R © LT
ERIMB KIS F0R T8 “ EHFT 11012
RO AR | M BRI

0 t12 t1| S S, vt Sa
T= tZl o t2| S= St Sy ot Sy (4)
tll tIZ tI3 0 Sl SZ 53 Sh

23 TRtEBE RN &M Z
AT T AT AR — UOR 38 A  RT AR
ZIMTTE I . Al L (K) FoRT R IEARRTE “ 1
Fr” i, fEKEZ, 1 AAE CEZITT§ IR,
L (k) =P(X, = ][ X, =1) )
AL (K) » E e M i S o, BOE 0
B KIS B, 55 T 0 5 24, WER
B2 JAE ] —A “E3r7, WA
L (k) = p; ik -t; ] (6)
FIEAC I BN, W R IgE R A 54
“EBT RO, B SETT “ETT 0 L
i, FET IR, R E AR R BT v, N
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r#i
r#j

F 2 () AT (7)1t 2 1 51
L (0= p,SK-t,1+ > Y L, ()L, (k-17) ()

r=1 r=1
r#i
r#j

(")

R@)EM L (K) Al IS5, L (k) v
RIS Ly (k- 7) 1, VHEIRRE R SRR e
AR, NGB, AR RSB, TR .

SRR N 77 5 2R Ay AR, RO AR 57
{9 7R T A ) DA o AR e 5 AR PRI S
IRTT R EUE A R ko B, 9 AL “ 13
Fr” i, MIEk >k %I, e “ B3P j M
AU TS L (k= k) 733 AR BT i afE K, I
AT “ T3P v, Trib ek LT “ 323
Br” v, WALEk(k >k, k>k) BZ], 355 afib7e

“EBPT AR
Fo(K) = L, (k= k)L (k—k;) (9)

FEKIZY, 95l a b FEAEfT—A “EIH” M

SETiDY TR

Fap (K) = Z Fo () (10)

24 FHEZIM

KATKG VRGN IA PreS SESIIL, SE R R WA
LR. BH5e, WA sAE—ANEHEE M, (R
FAE R hRidfE No N FoRiZiH B M T 25§l k
F s H2 UKL, NAERVHEE S Spray and Focus 55922
L, 2 WSCHR[LL] . 9595 8 s TR ILETAL “ B35
AL R TION RR AL (x) (UFE s BB,
f (%) 2R/ T 4 X 5 H bR s AE AR — 7 I 1] Y AR
IR, AEBCRRR T A X BOEATE MR M (14
BT R VR R SRR £ (X) {EE ORI 2 AN,
WP AU R v Y5 R s 20 BRI R M B R4 i u
Ay, FEMRER B SR E Mo R, 35 5 u s
WENI(N=-22T, A v itsicEEEd
L(N=2)/2) o ASCHx—34ems k2 & ABS(adapted
binary spraying) %k %% . SRJ5 1A us v AZFRIFER
ABS HEBEIEREH1 K1 0, AR E M 4%
RS RIARICAE A Lo 21 a3 v B A HAmd
HAET 1, 5 U TR S IARE T S (%),

SRJEAEIH B R A e e IE AT as, BI () Ky
s BHERIBRH AR SR B A 1L

1 Source node screates a new message and a token N;

2 while (the token>1) {

1) Node exchanges and updates the history mobility in-
formation of its neighbor nodes;

2) Node calculates the prediction function f(x) to pick two
neighbors with biggest f, e.g. uand v;

3) Node forwards the message to u and v, and the token of
uissetto[ (N—2)/2 1, the token of vis set to | (N —2)/2] :

4) Node u and v continue this process until the token be-
comes 1 or the message is forwarded to the destination node;

}

3 while (the message is not forwarded to destination)

{

1) If (the token ==1)

Node calculates f(x) to pick the most appropriate neighbor
as the relay node;

2) Node forwards the message to the chosen node until
the message is forwarded to destination;

}

1 PreS &k
THO eR L (X) FITHAR PreS Sk SRR 1Y
Z—o Mg f(x) BMTHE T g AN R

HTAAEIS R TTL 3 D, sRoRTHE H 1Y A,
N, RN R PRI AR ST, WA

f9=mxYF.UK) (D
Hr, U(k) = In(11+ 9 (12)

U (K) 72— NI TRD RG] e 2, B IS T K
Pl AU (K) AEIH— A Ab B, ZRos AN I 1) k

EN T UM B TR L, KBBR8, BT
PR K. f(x) RRAETE[L D] N, A5k &0 a5 sl

IR RIATE R

f(X) ITH S T e R MR T B P, ARSI (]
FFET . IR R BERAE S, N4 AT
vk 553

PRI P ={p}, p, AT LN LY
P VB E BT IR, Bee b
FEAS LSRN, W0 rT LR I v SR A H B A
HFA3E, Bl

=—L (13)

Forpr, N RS RAER & B M N IEN “ 2
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ST RS, N R 2 Bt ) I RN
“EBT VBRI AR B,
N, <N p <1. #o#ic N Ny, sl
DL A6 JF BN 0BT B 2K P AR

R AT ={t, ]}, 1, TR AN 2
P i ¥ s XS i SRR, w] Ll
A4 AR

NI

t(@
ij
A (14)

Horp, 69 FORM N q RN BT e
e § BRI ), b FRoRHT Ny RS IR 1
] o 9 LI SR TF AN SHT T o KBRS I ) 2
FZ AT SHT N, KRS I T B

Z@ — 7@ +ti§q) (15)
N;
> =z (16)
q=1

S RIS S={s,) . 5 BWALE “E
W3 | LRI R KT | AN B, i o
AR BT R,

§=P@<D=3P@=n) a7

e s BN N AE “ BT 1
LRI {o}, I A7) Kt s, o

R P R B AP T R R
(P, T, S tg), A=IUR/RUEE f(x) MR
SAHERE, t, RoRIXGF RN TR . Y RAHE
INAZHS H PTG B, RS R EA s 2
PRAF P B A8 J 5 s DY o415 B, FERdE t o 15
K/NHEAT R
3 FESMESHh
31 AEIRE

ASCKH ONE (opportunistic network environ-
ment) [ £ 47 FLER AR IGHIE 5 AT PreS 5321 1 fig . ONE
SRS RO TR, A BRI 1AL
S, AT HATHLE M2 (DTN MZ%) Ak
B ) % A AR BRI, 4 DirectDelivery
Epidemic. PROPHET. Spray and Wait. RWP .

MapBased. ShortestPathMapBased %%, [F]i, ONE
A S =T 3 T IR th AR IR A A P 1
BB BRI R s, AR R,
HREFRHE A, fESEH DTN MZS R R FLOR
#B%H Random waypoint #5784 . PreS %) 5
M35 NS R e T HE B8 1) B AL 2L M 45,
RWP #ERUANGE S W5 s B 8l 4L RE k. PR,
57 ONE W& MapRouteMovement #i%!, it
WEET “E” MBI, & A sk
AL RE d, AR5 B sl A Rl SRRy
ML —d IR S AL B R RS R A “ &
P, Rabhd SRR 2 HAb “ 7. T
JT, M d=0 I, T REE S LR RS 58 A E
(ERSREPSE > 27/ Frvie 0 Ry = SPE Y LU EIE2- 25 2] itEieA
ANBE ST RUSERR AL SR . H AR d AN
BUNRMEIS, 0 REE 7R m VB R A0 AT
Pl ILAS “Eh” 2. d Bk, RoRTy
M BB fEpiEH, d {E[0:0.5] 1< A FHX
8, HRI3HT PreS SUELEAF d (A T L5t qe .
P ECITAY 12h (ONE PER), FFARINTT fids)
BINATTEA “FP17. T PreS ST L
R B A T R ORERICPIRAS, B LA BRI AT —
Berg 2 I Ta], RRRDI AR R, BOEDTEAET 3NN
) . W R ONE H i B9 MessageEvent-
Generator /742, HAASERE IR 1 iR,

%1 FERESH
== 14
i FLI E)/h 12 (ONE P45 1)
P E XA (58, w5: m) 4500, 3400
B e 300
“TH” A 30
A ZEAE/ Mbyte 5
TH B K/ Moyte 8
W RN FE/(mesT) 0.5
A I G (s 1.5
transmitRange/m 10
transmitSpeed/(kbyte-s™) 250
SWISF SL354% N 6
PreS $3J:2% ] B )/h 3
B gé,lgi) 15, 20, 25, 30, 35, 40, 45, 50,
RS 8:2?6.35{'09515' 0.2, 0.25, 0.3, 0.35,
TTL {fi/h 1,2,3,4,5,6,7,8,9,10
W R K B 7] (slot) 20
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32 HRNMH

fEsE T, [FIRIZ4T T Epidemic. Spray and
Wait. Spray and Focus. Predict and Relay #lI PreS %7
%o O T4E Epidemic Hik R AT ERE, 3R
1 TS EORCE N DRUE T 799 s 288 A7, 5 H.
{EIaAT Epidemic AR, M4 538 BRAR S

AT BN TSI A i e By 2 R g 3] 3 1) A%
ATAE IS Y 7 T B S FE RIS o AR AR
PiECA Ny, H B s 30 i v S S R ROk
T ISE LA it 281 i P A A S P R 9 JE AU A
I35 H T RS I TR o S5 43 3 AN [R] BB
KL, AN SRS BE, ANF] TTL B2 4805
EAE R VERE 0 .

321 RE AR H R AR R

ARSIy, R W d 0.2, TTL
{ELHX 10h.

MK 2 R UG, (EFRARSER, Epidemic
LR S R ) 2 R B 100%. PreS ik
WL R D %% PER. SW. SF 55V EA BN H
IS BB AE[1:20] N B VH AR, PreS SV IRIAL i
Dy PER ~F-¥4¢ & 18.4%.

K 2 FRWIBEA I BB R3S K, PreS Ml PER 45
AR D) R 2 PR X & T PreS Al PER
FEVEA ST BN TR], I BRERN, SvRAE AT %
AU SN RS BEBk S s A, ITBRBOR, THEORSFE
BZE, FEALTMAE R R I R 2R, Rt
TR I UK B K . Epidemic. SW. SF X 3 M
VAR BE T IELLIN [R],  INFREAEL 1) 3G AN 52 i) S 1)
R %

0.3 —8- PreS
—%— PER

0.2 —©— Epidemic
—0-SW

0.1 & SF

5 10 15 20 25 30 35 40 45 50 55 60
I B /min

B2 RN B0 A 5
3 45 T AN [ I I 3 28 i 1 4 S I 1149 5

W, FRALSAT T, Epidemic 5095 RS 1A )AL 4L i
R F, HARRSE I ] 2N AR S I B AE

/T 35min B, PreS Sy FIE T ERS L PER. SW.
SF #REE/N, 4 B AE[1:20]78 [ A BUE IS, PreS
FRIEIR B SF B 21.7%.

6.0

55 & PreS

—%— PER

| —©— Epidemic
—0—SW

510 15 20 25 30 35 40 45 50 55 60
i} B /min
3 NIRRT A i A I 118 5

BEA BRI K, PreS By 1AL At i Bl 2 3
T, SEIRMERE R R B 2 AU 3 RsIe R, R
IR/ N 2520 PreS BEIRTERE . B BRUE LN,
IRARTHERLI “OREFE” g, EERLROR BBy, T
WEEAEf, SEIEIA T RS .

322 XRF) TTLA&x F ki abed 2k

ARG SEg R, B E 15min, AT A RS
B dE 0.2, K& 4 %0, TTL BN, &5E51
TR R R 22, BEAE TTL MK, &50LME
B TN R B 2 1

Bl W Zg Ao bt —RIEIR B AW &4, —
A5 LT X I R A i (1) S IR SR AR A . TTL
N, S B AT BE D TTL J/N 21 0 1 i o 3%
MR . A TTL (38K, A5 2 (107 Bk
DAt H bR, DR ARV 1 A i i o 26 A B
FHHEE

0.9

0.8

0.7
g 0.6
=
=
#04

—8- PreS
0’3 —%~PER
0.2 —6— Epidemic
K —0—SW
0.1 —&— SF
0 1 2 3 8 9 10

T 56
% KTTL/h
B4 R TTL AR X A4 Eh 2 (1 &2

B 5 W], TTL BV, SNSRI RS S i
BOK. VN ARZHEF BT R EFTT, &
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PiF SN 25h. BEAE TTL A, A2
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8.0
75 —5— PreS
7.0 —%— PER
6.5% —©6— Epidemic
6.5%8 —-SW
5.5 —&—SF
<= 50F
=451
H40r
E35
#30t
251
20F
15}
1.0
0.5F
T3 9 10

s 6 7
EKTTL/
B 5 AN[R] TTL AR ZE I 11 5% i

Bl 4 FNIE] 5 KW, Jo il 2 18 AR5 B ) e d A A
fEMZEmS I, PreS SHyL#{LL SW. SF. PER vk
O . WS TTL BUE A 10h, PreS 43k
FEAR D R AR S S i) #4538 T Epidemic 5
LrbERE .

323 KRR &M dx Fik TR

AL SEEG R, IR 15min, TTL HUi 10h.

Kl 6 %H], PreS. PER. SF 3 MNEEMIME K
DA H A % B d (3G KT FRAIG . T2 DR Ay i 2
FEAEIE T, d O WY A0S sk
B, TR AOUERIPE . SW. Epidemic V5114
s 5 WA R d WA R IARCHE . 7515 R
R R E MY S (d L 0.2 LA), PreS
L AR R D) 26 B 8 i T PER AT SF ik
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—¥— PER
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1R
Bl 6 ANIRI LI i R FEE 0 i1 D 2 ) 5

M7 T BUE . WA d o, PreS 59k
(1A 4 i ] 23T Epidemic SUIL AL SAE T o KA

RIS RO Bl B BUHE, PreS SEXS Y A lH] AR
IR IS TR ATATT AL T v o

7.0
6.5
6.0 |
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j§4-5 y
w40t

&35 2
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—¥— PER
—©— Epidemic
——SW
—A—SF

o oA
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i B )5
7 AR RS SO0 e i AE I 1) 507

K 6 FIK 7 %M, PreS SLyAemis g d &5/
N R, AL I S FAL S 2B N RE EE PER.
SF Sk I B .

4 ZERIE

H A8 1 A R LA 1 (RS B B
T P L2 W 28 BAT AL S5 2 S 1, AR SO T IX
Foft g P, R P SRt R R TS 2R AT R AR 4 i (0
SPEREAT IR, R T PreS B hi5Tik. PreS &
LR T AT R I S R, BR
PrFIsEgR g5 LW PreS Skt H AT EU AN M
2% e H S SN AR B S e T AL 4 1K) SE B RS B
Rk, SRR T SRR IR, BT I 2
IARRIERT o 2D ARG 5 BB R ATE S By /R )
RIS FEREADIF TR D77 BT i sl
P, DAAGASE 2 5 T4 18 1 S AL 2 0 5% 1) 55 B ok
PEo [RIN UK PreS SVALEAL be h Scbn il 8 e, o
N2 W32 5 PreS SALESC bR N 75w I PERE
X AT Lt it .
S E K-

[1] FEAT, VRIS, @5, Bl g [ A2 4R, 2009,
20(1):124-137.
XIONG Y P, SUN L M, NIU J W, et al. Opportunistic networks[J].
Journal of Software, 2009, 20(1):124-137.

[2] FALL K. A delay-tolerant network architecture for challenged Inter-
nets[A]. Proceedings of ACM SIGCOMMIC]. Karlsruhe, 2003.27-34.

[3] JUANG P, OKI H, WANG Y, et al. Energy-efficient computing for
wildlife tracking: design tradeoffs and early experiences with zebra-
net[A]. Proceedings of the 10th ASPLOS[C]. New York, 2002.96-107.



«80 - m o

B3

EjSd %314

[4]

[5]

6]

[]

(8l

[°]

[10]

[11]

[12]

[13]

AVRI D, MARIA U, DURGA P. Providing connectivity to the saami
nomadic community[A]. Proceedings of the 2nd Int Conf on Open
Collaborative Design for Sustainable Innovation[C]. Bangalore, 2002.
132-140.

PAN H, CHAINTREAU A, SCOTT J, et al. Pocket switched networks
and human mobility in conference environments[A]. Proceedings of
the 2005 ACM SIGCOMM Workshop on Delay-Tolerant Network-
ing[C]. Philadelphia, 2005. 244-251.

VAHDAT A, BECKER D. Epidemic Routing for Partially Connected
Ad Hoc Networks[R]. Durham, NC: Duke University, CS-2000-06,
2000.

GROSSGLAUSER M, TSE D. Mobility increases the capacity of ad
hoc wireless networks[J]. IEEE/ACM Trans on Networking, 2002,
10(4):477-486.

SPYROPOULOS T, PSOUNIS K, RAGHAVENDRA C. Single-copy
routing in intermittently connected mobile networks[A]. Proceedings
of IEEE SECON, 2004 First Annual IEEE Communications Society
Conference[C]. Santa Clara, 2004.235-244.

SPYROPOULOS T, PSOUNIS K, RAGHAVENDRA C. Spray and
wait: an efficient routing scheme for intermittently connected mobile
networks[A]. Proceedings of ACM SIGCOMM Workshop on Delay
Tolerant Networking (WDTN)[C]. Philadelphia, 2005. 252-259.
LINDGREN A, DORIA A, SCHELEN O. Probabilistic routing in
intermittently connected networks [J]. ACM SIGMOBILE Mobile
Computing and Communications Review, 2003, 7(3):19-20.
SPYROPOULOS T, PSOUNIS K, RAGHAVENDRA C. Spray and
focus: efficient mobility-assisted routing for heterogeneous and corre-
lated mobility[A]. Proceedings of Fifth Annual IEEE International
Conference on Pervasive Computing and Communications Work-
shops[C]. New York, 2007. 79-85.

GHOSH J, PHILIP S, QIAO C. Sociological Orbit Aware Location
Approximation and Routing (solar) in DTN[R]. Buffalo: State Univer-
sity of New York, 2005.

YOON J, NOBLE B, LIU M, et al. Building realistic mobility models

from coarse-grained traces[A]. Proceedings of ACM MobiSys 2006[C].

Uppsala, 2006.177-193.

[14] LIU C, WU J. Routing in a cyclic mobispace[A]. Proceedings of ACM
MobiHoc, 2008[C]. New York, 2008.351-360.

[15] YUAN Q, CARDEI L, WU J. Predict and relay: an efficient routing in
disruption tolerant networks[A]. Proceedings of ACM MobiHoc’09[C].
Louisiana, 2009.95-104.

BN
%, HEME (1969-) . T, JEIHNA,

W, bR AR KR, R

T AR SR . BRI,

FREMEE (1985-) , 53, WL LEIA,
AEF RN A2, T E T 10
Pl .

X#E (1971-) , L, WEKP A, [l
o AERORSERIEER, EERTOT TS
BUMZE . 3R TR

B (1978-) , B, KA, i,
JE TR KBV, BB 7 17
BT HHEHLML .



