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Design of a Social-Aware Multicast Routing Protocol Based on

Location Preference in Delay Tolerant Networks
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(Department of Computer Science and Technology, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A social-aware routing protocol utilizing a ‘one-to-community”’ multicast scheme is
proposed. The protocol is based on the characteristics of location preference in human mobility in
delay tolerant networks. A distributed method is designed to obtain the community structure and
its geographical position, where the distributed community detection algorithm is independent of
the routing protocol and has features of flexibility and accuracy. The protocol concentrates on the
exploited social-aware metric, namely location preference, and forwards messages towards the
geographical position of the destination community. Once the message arrives one of the
destination nodes, strong social relations inside the destination community can be utilized to
accelerate the message’s arrival at other destination nodes by means of duplicating replicas. The
protocol accurately predicts node mobility in geography based on social network analysis.
Simulation results given by comparing the proposed protocol with two existing social-aware
routing protocols without using location preference show that the packet delivery ratio raises at

least 10% without increasing the cost. It is also observed that the proposed protocol has better
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performance in the scenario where communities and their geographical positions are known. The

cost reduces more than 50% while the packet delivery ratio is the highest.

Keywords: delay tolerant networks; location preference; social-aware; community

2 A 3R 7 20 R 4 v o F B 2 0 0 0 o
BIMSLIE 34 SR 1T A7 B 05 4 6 2 10 S MK B B
5 A2 2 3 K S IR LB P . M R
5 2 I 24 0 8 5 R 1 A R 3 15 R
I 2L A8, B K52 3 0 0 AR PR BT AT R T
PRSP RE . AT B0 % LA 0 31
LA H A L I 7E 156 5 4 B R KR L. AR
S T e 5 577 T U I £ 57 A 7 A S
HRRR o M DR o M G 3 BN 2K 5 B
fl 6 7 ) 2 R 04 A AR A SRR [ 7
e P DML PR R A KB B AR B 4
T LA T o 6 40 T 6045 2 ] 0 3 L M T 4 T
Wk

S 3 2 T80 4 ol DM LRI R
UV ) T A B T (M R
I IS0 2 9 5 00 FH . A S0 X I ) B T 4
Ml 5 050 9 T I 8 M e B ol P, K R
2 0 25 VB T A TE A K BB HE R 2
50 245 v, A A T 0 B AT M K i Tl S 7
AR B 5 DN T 2 1) 22 A 5 2 R A 2
TR B IS0 oL B 8 4T X X 2 A
BRG] 7 s AT R I IROR A TE . 25 i
b T 7] — R 5 09 AT 5 B R T S22 0 — 5
BRI 2 R ABEA ST X . IR 41X
DAY I 00 P 06 e 2 19050 BT ) 0 2 1% o £ )
LS X B 4 7 B ol PSR B o
1 2 4B 1 OB 5 AR P H B A L 24 1
5 T S 4 R L RO A R T )
DG S A7t . LA 5B 3 8 R I e 1)
B X S 7 0 00 B 52 5 9030« o T X 0 7 A5 G
B T 0 B A BB T LR T X
B e R 5 9 T 753 80 G M B 05 8, 2 72k
A F 4 22 B B e 15 0 IR0 20 O X 5 L F
P 25 DR 5% 9 D 7 0 5 B 0 A B 0 0685 5 410
IS Jo7 B 1 B . AR SO Aeclique B R W B
VR A0 154k B TR DI 43 £ 8 5 A
5350 135 0,43 A 2 068 4 1 R X B 6 0 B 3
AT B 85 35 51 15 5K S PO 8 5 B0 2 860 A LA
B 2 0 R B T B ST 60 B 1 4R B
BALR DA, {5+ X S B B R T

http: / www. jdxb. cn  http: //zkxb. xjtu. edu. cn

AS WP OR AN T HE AT B0 A I B 2 i 4 JE, 52 f56 i B 42 (6
b DXl Je £ e R R AT LA £ T A AL
Ty 3R (¥ [R] 16 5035 e AR ST 4

1 oA A DXCAG

SCHERLO T 3 8 T R A clique A DR I 540 9%
AL 2 [ 26 vh e AL XL SR T B AT Ak-clique 75 %4>
PO ) 2 fh A B o AT A 4 SR T4 o A0 B )
TR Bl 2% 19 R A 1 4% 4 42 JR) AH OC A5 B, AT 52
B0 A7 20 k- clique A4 XORG N 480 9%

R n AR MR AT B S A B R A 4 ik
D, . BT RITE Y 4 ) B A7 55 R Y 2 S I 2R B M
DL RAE A AL XA 45 R R, o 24799 53 » i 3]
A o5 B an 5 550 O B A% A B AR I AR 2. T
S PP AE B S R id M, . TETT R n
PR RIE B Z 0 H OB D, (5B 2 A
(9 M, o DAL IE Ffr 52 46 1 422 ik IF 8 B v 23 24 0T
SO EOR R I AR B TR R WOBI X I i 1 4
FEJE AR M, 5UE M, h A — IR 1)
BRAEAR T A M) M, . 15 55 n 3l 33 5 H Al 8
AN b AT AR A B A R RAIE A L M, A B
JIT R4 ) (Y U AT RE A A 0 4 0 42 kA L DAE
B I E A L AT - clique Ak DRG0 3532, B4 1 O
AT .
for alld €M,

if d>=T,
d=1

then // T, Ay 4 sl 5] < A4 A 159

else
d=0
end if
end for
1E M, Th BT K/NH k158 45 Kl (k-clique)
for all A-clique €M,
R, <k-clique
if 3k"-clique s. t. (k-clique T35 S5 N
(R, BALE — A K/ b W58 4 TR E 3 S5
& )=+k—1 then
R, ~(¥£ k'-clique F{H AR TEBL K /N R kb Y58 4
ERG LR
end if




%563

WRF N+ 45 < 3R 28 2 100 2% v ik T i i AR 9 k2 RN 22 456 B o DAL 3 15

end for
MR R, S A4 IX

AR k-clique A DR I 580 vk &2 2% 0K L (HL A
L] T80 s AR 52 56 3 s v g (100 NBLE
Bl SCERL3 I b IR Z AT & clique B9 T 52 PR35
FEAE RN 45, PR I 87 AN 25 i 5 1k B 2% B A ok 1Y)
A

AT k-clique FrfG 5 B EAF T 99 A ML, H B
W 25 32 A7 AN W BT 5 PRI A SR LA R L BT
ITEARAT I RE 47 0F 2R 0s 4T . A SR A I 25
R T M K S e AR SR v R N 2R L 52 B B B
P LT A I 45 5 L A-clique 28 & Hui 4848 3¢
BRCTT I 482 A4 55 — B 23 A1 20 &= clique 4 XA 1 55
T ARG ) 25 SR AT XS P E . Jaccard 8 8Ok
AR WA A XS5 8 (0 DD (AR AL L /D

L rnr
o Inurn

A Bk X MRAES. D IHES I W,
BRI b g . XH I R R A-clique 41X
G0 B4 A 0 B A XL Ty )R Bl A 1 0 A =X -
clique 1 DX B0 T AG 00 HE A A0 X, %o T 38 ok D
k-clique B30 BT AG I 380 f) R ASE g K 1 A X9 1) B A
B OY s B8 AR SCHRE A 43 A 2 A clique B335 5 SCHk
L1153 4 2 k- clique B89 43 506 A O #E 4E X
HEATAG I L I 85 45 5 5 5 A-clique X R 0 B ok 1
T IR Jaccard 880, G & 1 FoR . K
K2 s ACE T & 2006 4F INFOCOM &8R4
BN ALHET T8 AW BB E AN S SHAE 3
REHBEEI . 3 A k-clique B3 S HORAE AR A . B
k=4, 4% fil B K AR BB R 10 ks,

@)

1.00 2 o
—0— X3 flk-clique
—>— CER[ 111 fIk-clique

1 1
6 14 17 19 28 34 42
AR X Rid

1 WG4 3 k- clique A DR I3 ) X He

L1 B A s 3% 0t BT 7R A DX BT R
id, Ry J5t k-clique S5k B A DU 45 SR . A A 43 i) 2
A SCHR 5 AT 2K A elique B9 K SCHRRLTT 42 iy
o34 X kclique B3k 5 5 k-clique 5% Z ] 1)
Jaccard48 %, MK 1 0] W A SCRF 9 73 A1 X &

http: / www. jdxb. cn  http: //zkxb. xjtu. edu. cn

clique #E BAG I 582, 7219 5K A © Frfe L X 1Y
TR B BT LIS 2] 55 A clique FE XK I 55
tFap e S QISR S S SN IS R W S I E W B 7
L RENE N I I U 0 1 SR A X P SR A A L
SCERLLLop i 20 A U i th 5 5 A-clique 53%
A5 Y S 1 G 25
2 PR PRI

AT oA 2 k-clique # DK I 550 32 L 36 5 3%
THAH VE BC 7 45 45 B S 4 S, A e i &% 19 s AR 48
AE R P ARAE B 0 A 2 Ak B R DR R A b B A7
N N e = [ B = ) N G o T e
clique B335 A il 15 B 22 # SR W AR AR T e AT By
DX 3 AH SEBR F AT R [R) A A 4 ) 4 #5207 T 23 A =X
DXl P A A L R R AE 43 A =X A-clique
ZJE TR TT A AT, R I TG A4S ) g AT LA TE [R]
— R S AR e H TR A M R IR A R U
(] P8 T 1 ) A i S HEARE 38 ) B 45 H €, L M
EHAGE T A 8N C, (o MEE N ADFEEM
FEME F, 765 H 5y a0 RH 38 T AT 45 S S 5 #e
W of C, BHTEE R ESIE . EWE] Y A
KRG B Z )5 o F, ha—A S
[5) Hhy 5 A bR e M R AT BT F 5 F, hoXE
Y O G5 S, e B R HE L R B AL
RRIE T4

FEAT A n 4T 58 0 A 2 k-clique L Z 5 L R
T T A D0 38 ) 2%+ DR BT R L Y C, Cy S A X
AT R ADEE ONF, RO B C, 2 A /i
BV B AE AU AR R 2 4k X FE b Bl 1 i) o & o
AL AR Ry X 07 B 35 s U5 R R B BE R . 2, T
Jon REAE R B 5 0 28 v A7 78 A 4 X R A A X
Xof 7 ) b AL i R Al B O b R 0 R AR
mr,
for all R, HFy#1 X

for all BEAt X B8 53 15 A%
L<F, mix S5 000 W A5 B AP {8
end for

end for

TE R ME A T AR LAl L, mT DL T I 50 9 g
T 4l 5O G 04 B ER PR ESL B ESUHE T A B B A R
S Ad A B B R A DO A B CRL L3R
ARO AR B R S B O 4 ST AH I8 B TS AN
Z#e Landmark Vector #Hl{E 8., WA n 24
Landmark Vector 0 T & id; T H n F —IKIE




16 [ . ]

Ko

R

1 548 &

1B B AT E B b 25 destGo) 719 45 n 78 N 2 A5 or B 3|
destG Wz g P FTRERIA M S L AYFR LI dis-
tance(n, L) ;5 55 n T4 XARES com(n) 5 UL K
T n AP — N HE m 1 id ZOH H X
b labelGm) o PS5 s AH 8 I, EATT B S i B
& B A7 T A R AR A B )R O R R A e
Landmark Vector, Xt WA S A7 09—
TS AR 51 2 T B A B B sO0F Ho R
W B 3o e B IR 2 B T R S 25 7 CRR R
A W ENZH B SR R id e R B 2 ik F)
HEW id G5 IF8RE B CRE R A Z B R H]
JZ ARG AR PR SCRBE B S T —BEAY TP gk R

PSR T BRI 246 0 =0 B H By A X
(8 JIT A B 53 TS 2 T L BT . T TR A Y
s tric 1 H H ik XA FR 2 label Gn) o DL R B3
s e & N R WOZ I B . B Y 8 n TEA
Xt B 2 7EAL X FR & DL com () R, 3l 23X
F oy 29 AT DLHI T B R S N R R E R
PRI AR AR A PR AR
if com(7) =label(m) and com(j)=Ilabel(m) then

copy(m)
end if
if com(7) =label(m) and com(j)7#label(m) then

new_carrier(m)<—1i
end if
if com(7)#label(m) and com(j)=Ilabel(m) then
new_carrier(m)<—j
end if
if com(7)7#label(m) and com(j)7#label(m) then
if distance(i, L)< distance(j,L) then
new_carrier(m)<—i
end if
if distance(7,L)>distance(j,L) then
new_carrier(m)<—j
end if
end if

Horh copy Cm) AR B m DA 25 I 49 485 4 &
SN B) 5 — AT 5L T new_carrier (m) fUR IR
AH IS J5 B o B B9 R B 5 — 5 A B 4
i om,

LRI TR E T B A A i AR v A — Bk A b 4k
TRl ATULAEA BRSO, T B B B A X A B
SO Hh R A s e . OAIH R B
FEDCHY B D15 507 R R A 1% S R R X T R

http: / www. jdxb. cn  http: //zkxb. xjtu. edu. cn

AH G A8 T K B R RE T 18 2 A L XA At A 5L
Mo AUCYAHBE A SRR JE T BB AR X AR
BT A B BCA K B S T R BT B R —
Bk T 4k s B H Y s e Y T s 2 B Beal L)
R LW SRS S B . SRR Y B R B
AR IR T B AN T 1] L 0 4 X7 7 1) b A6
HEE, R A EMT SR BEE . ZEH
PEAT SRR IR e B AR 8 T 3 a4 X Ty
SO T B B ML C R PR BB 2 1)
DYIIRVSIERSNiiL iR
3 B M REVEAL

AR b1 TR A B PRSI AT T G R S
B, FF 5 WA AR A 1 0 i 4 1 A 2 8% R i El P A
SocialCast"*/ fl SGBR' #EAT T HEfEXT H . Hf So-
cialCast 2R A& & A /1T ) 40 Y 2 3% 4 XL {8
TAHEX 5 2% 8 2 E] ) — — B 5 OC R, B Social-
Cast A] DL $2 5R A SCA 3 SCRY A5 34t X 1 2 #%
Bz, SGBR B RH T 7 Al T4 1
T4 B A7 e £ R L B SGBR I R A S0 Y A5 3
X Z 3 OR 258 m SGBR B PERE

SR JH T 5 RN 2 A 8 By 28 19 A i of i 6 Pl P L
fovERE . JF 4N 48 T & 3% — A BOdE il = AR
W o RAE T BRI RBOR I E AN = (R A+
Do) /Ry Hov R R e ) i 8 i A0 450 Dy Sk A2 101
BOHE AL R AR Ry IR M 5 . R T
R Rk B B G T A A Rl T K
BRI A R R p=Ra /Gy Horb Gy A
IR EI TR

BEADL H ] SWIMY S Z1 i 7 05 32 3l . A
SWIM J& A 75 1 AN 208 sh i A0, R B 7E H e
5 SR A 2532 3h A DT A S0t i, 9] 4 4 ik )
I s I 22 f o Rk B30 5 R 8 340 IR A4 E W 45 1
SR R X E5 4 5 R 6% FH R 1 B 35000 B eR P A AE 3T
LY FREERET . M XN 5 km X5 km, Hi
A 100 AN a5 B SRR AR 250 mo fRIE
T B AT AR T DT K AE 3R 2 2 4 1Y IR B
SWIM 1 AH ¢ & £ HU{E Ky 0. 25, 45 1k i) [a] ik DA
[10 s,1 440 s]{u Bl AR N 1,45 BRI, 18
BEFE] R 10 s, RIS ] & 3d(259 200 s),

B 1k SWIM Az gl B8 B 41 23 56 & 10 A0
FIFAEAE M 25 X 38 E BEALT- B3 B, 76 100 A~715 4%
FBEBLIERE 20 AT A A BT B R AHBE BT, T
SE o S R NG (0 3l 1 R S o AP & W o £




%563

WRF N+ 45 < 3R 28 2 100 2% v ik T i i AR 9 k2 RN 22 456 B o DAL 3 17

MR 20 7oty . gy SWIM BRI DL 58 43 1 I [A] O
TE AR RE I AL DX 25 48, 72 5 200 ks B, RG AT b
clique b DX B892« =2 J5 T 4% A I R 19 4 (X —
MR, TESS 200 ks B, & 9 s PUAT 20 A X A
clique #H XK B 35 . At Z 5 . 4 d JF 4R 7= A 5L
P, Ho A B BN B R R AT, R 52 i 45 5
RAFFLLEFE Y 1 ks, K AL FE N 60 s, 5 3CHRLS]
rhORA ] S BB R 2 B0 Y O R AL L A bR
0 H AL X bR 2 5 124 X0 B A3 8 03 #0008 2 2
W . W T AR R T R 2 R B AL 2 IR,
H 05 a0 32 23 i) i 1 o B B i BE L
TEFERY 20 A7 5 r i S 2 4 PR O3 R 8 AT
DLORAIE AL 09 515 6 3 H 09795 55 Z 18] 19— R B AL 09 #E
SRR M AW B P PERE. A clique B 7
() = BUE A 4 H2 il K A AR (8l 60 ks, fRIX
AW REAARE R, LR C++ 45 1B
AR BT

% PR A S R AS Y S TEAR SRR Y
M i R 4, 7E SocialCast W & 2 5. 1M 7E
SGBR Hi& &y 32, AWMIF A T 52 Hi AL
HCRC 3 AP Y S /NME L B TSR TP 34 43 T A
A B B ML CEIVRR 38 307 55 A 52 A Y B 2%
R PRl A, W - TRER 2 KT .
Wil r WUE M 4, SocialCast Xt 452 i #L 1 A4 4 #8511 vk
Z o [ B Ay diE A SocialCast 5 A BT LG B T 7
L /0 f 5 PR T 6 B 380 1 B i B ) R I L S - R
KF 4 WM. SGBR ARG %I HLHI IR T F3
S3TC A B AL T - 3 BORAE 32 (I
2°), SocialCast 1A AN ZEU weae s weol A Fll e (F
BoE UL SCHRES D #RHC T 5 SCik [8 ] v AH [F] Ay 1B .
[FlFEH . SGBR B HAL 280 o7 . Co Fl Dy, (S 4L
A SCULSCER L7 D FR T 5 SCmk L7 ] A W] A 1R .
X TR S B L B 20 Was AT 45 R BT e, H
HHRR RS ATHR R T AN TR BEHLECRD 7. Pt B
Xt H g SR E 2 ' 3 TR

10
8
s —— A%
% 6 —o— SGBR
—A— SocialCast
4
2O 1 2 3 4 5

EFERT /10 s
B 2 3 A il Ui T

P 2 2 M SUTT 4 B 0T P25 SR L T B (B i3

http: / www. jdxb. cn  http: //zkxb. xjtu. edu. cn

B BRSO ) 4 1 — A B4k A B8 A B /) S AT 43 P
s R . i E 2 77 L, SocialCast Fil SGBR
18 T 5 i 0, A A I TR] 384 0 A /0 B 1 T A SR
THEEMSOT 85 BE £ A A ) (8] 38 e 20> . =S |
AR A DI ISR 425 1) £ 2 52 8 R W Ry A5 3 LA B IS
HEAT 434 2 k- clique FE DRG0 A 425 i 45 2 o DA 4L
T B3 00 2% v fi e — ST B Y AR A7 I Ta) 5 3 22 i
Y IX B S T v, AH 38 09 9 1 A i @ FI )
HREE AT WF B A & AU R 19 1 E R
(R 5 8 I 0 ) 1 AF 38 R A TR R R =

DING.T) . Hd NG T FREW ] BE T A

iR A A a, SRS N O T B I T AR T
AUid R SRR . BT H Y iE sh A SWIM (1)
HH B HCRE RN RR 2 1 o A B R, is B R
RS i, 708 s B i e i HLI B A SR )R SR
WH LKA, 0<D,<(— 1) Ny, Hh N>
A A R TR id B dE i B R P I PR A
. H Dy<<R., Wt Re+D,~R., Sk L FH, R+
Dy 138K 2 W B JC AR 5

0.8
0.7F
0.6
® 051
= == AP
& 0.4r —o— SGBR
£ —— SocialCast
0.3F
0.2r D/e/e/é’/@
1 1 1 J

0.1
0 1 2 3 4 5
ELER /10%s

B3 3 AN ER LY R )

AR IE IR 22 W 45 TR T B AR 1 iz Bl B O R
FECR, HAEZ T s 3 B = 1 s g KR
L ZHORR 2 MO0 . AT LUA Y Ry 2 iz gl K
M JCOCAE &, BRI BRI Ry )R] 7= AR R 52 )
BB AE AN 2 R A A7 I 18] (9155 B0 T i (0 B ik H B4y
SR Ry d L ORISR S B bR B L ) A A
WEBEEHN HOB A R 5 H Md (RRWT 4
H<d I R 73 B0 A A i A 31 3K S 2] s 48 38
LU= NORRYN N SN | Bre s e TR 5 &
B M REARME R R 6. N H>d JFIR Ry (5
BE AL S H SR — o R 2 m A XA
XPRIR B AR E el ®) T Bl AL Ry (HEE H 1Y
BERE R G T IT 8 ¢ = (R.+Dy)/Ra=~R./
Ry fe— BB AN 2B A 2 Fros i Ra REUN




18 [ TS S R N S 55 48 &
REM%Z, FBL, %@l R p=R,/Gy F1.G, [3] HUI Pan, CROWCROFT J, YONEKI E. Bubble rap:

RS HIE E BT hw &, Bk p 5 Ry i
Et. &6 R 5 HWXER, AR 3 Bk n &
A 18, Ty 2R B A A7 8] 4 25 1B 1

A 3 5 A X Ry 1 b B O R I B
B PO ED SN/ S K (=5 N o =W 1 7 1= SR 17
72 H At 37 5 AN AT AR 1 R o 4 X8 CH X i
{1t B 7 Ry U B N T A A 2 XA
5 il M 8 A M AR LAY FF 8 T AR K BEAIG. AATT
RO F A IS A B0 o o B 8 g AR B . A TR R
137X Flidg e B BB, B2 s N SWIM
A, HCMM ™ Bk i 3 A Bh il iy #E g, HCMM
Z0 T T A DX X R EE A R A R B L
RS [B] 2 28 800 s, & ALH}[H] Ky 3~4 ks, iz 2
FEMRMN 1~6 m/s B F- 353 A 45 1R B[] 2 10 s, (9
2 et XCBCE A4 AR PP R B R A AL
Hih S5 Lk sl F . R TR0, b Jf &
25 ELOR R SR AR 4D 45 R R W FE R 5 2 2 sh 3R
FRAE X K B 56F R A9 b 3B B 9 3% 5t R, 5 Social-
Cast J¢ SGBR A Lt o A B BURT LUTE £ 35 B 8 i A0 B
B R B o i 5 A 3 A e BTN ) O

4 % »

B X 2E IR 25 2L W 4% b N 2z gl i H S e G R
T B T — 4k & 8O 2 3 3 R B . B SORE T
LI ) H R At X AE ) o B A A 2, 2 3R
F—AH B A AR X Z E f st S R, H
BE S — B I s AL D A H Y
TEUCENE R . LI AR R, 5 WA KR M S
i - B4 Ak 2 SRR % PR P8 TSCRH L S AS B ISUTE S S T
ER iR R N 755 - ) I B ST € 3 wh e o T
A1 DX H A A B 3 5 b AT AR AR R IR R kA AR
Ty 2R 1) [ B A 3 RS T 85

S 23K

[1] KOSTA S, MEI A, STEFA J.
social mobile networks with SWIM [J]. IEEE Trans-
actions on Mobile Computing, 2014, 13(1). 116-129.
MAITI R R, MALLYA A, GANGULY N. Charac-

Large-scale synthetic

(2]

terizing Mobility Models for Human Movement
[J/OL]. (2013-02-19) [2013-10-157. http: // web. en-
gr. illinois. edu/~ amallya2/trial/aCleanerWebsite/files/

MobilityModel CHANTS. pdf.

http: / www. jdxb. cn

(4]

(5]

(6]

7]

(8]

[9]

[10]

[11]

[12]

http: // zkxb. xjtu. edu. cn

networks
[J]. IEEE Transactions on Mobile Computing, 2011,
10(11) . 1576-1589.

GAO Wei, CAO Guohong. User-centric data dissemi-

social-based forwarding in delay-tolerant

nation in disruption tolerant networks [ C] // Proceed-
ings of the 30th Conference on Computer Communica-
tions. Piscataway, NJ, USA. IEEE, 2011: 3119-
3127.

LI Feng, WU Jie. Mops: providing content-based service
in disruption-tolerant networks [ C] // Proceedings of
the 29th IEEE International Conference on Distributed
Computing Systems. Piscataway, NJ, USA. IEEE,
2009 526-533.

BULUT E, SZYMANSKI B K. Friendship based rou-
ting in delay tolerant mobile social networks [C] //
Proceedings of the Global Telecommunications Confer-
ence. Piscataway, NJ, USA: IEEE. 2010. 1-5.
ABDELKADER T, NAIK K, NAYAK A, et al. SG-
BR: a routing protocol for delay tolerant networks
using social grouping [J]. IEEE Transactions on Par-
allel and Distributed Systems, 2013, 24 (12). 2472-
2481.

COSTA P, MASCOLO C, MUSOLESI M, et al
Socially-aware routing for publish-subscribe in delay-
tolerant mobile ad hoc networks [J]. TEEE Journal on
Selected Areas in Communications, 2008, 26(5): 748-
760.

PALLA G, DERNYI I, FARKAS I, et al. Uncove-
ring the overlapping community structure of complex
networks in nature and society [ J]. Nature, 2005, 435
(7043): 814-818.

HUI Pan, SCOTT J, CHAINTREAU A. CRAWDAD
metadata; cambridge/haggle/imote/infocom2006 [ EB/
OLJ. (2009-05-29) [2013-07-30]. http: // crawdad.
cs. dartmouth. dartmouth. edu/cambridge/haggle/im-
ote/infocom2006.

HUI Pan, YONEKI E. CHAN S Y, et al. Distributed
community detection in delay tolerant networks [ C] /
the 2nd ACM/IEEE International
Workshop on Mobility in the Evolving Internet Archi-
tecture. New York, USA: ACM, 2007. 7.
BOLDRINI C, PASSARELLA A. HCMM: modeling

Proceedings of

spatial and temporal properties of human mobility driv-
en by users’ social relationships [J]. Computer Com-
munications, 2010, 33(9): 1056-1074.

(mi Ko




