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DTN Routing Method using Spatial Regularity in Urban Area
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ABSTRACT

The Delay/Disruption Tolerant Network (DTN) is a network designed to operate effectively using the mobility
and storage of intermediate nodes under no end-to-end guaranteed network. This new network paradigm is
well-suited for networks which have unstable path and long latencies (e.g. interplanetary network, vehicular
network). In this paper, we first found that each taxi has its own regularly visiting area and define this property
as spatial regularity. We analyze 4000 taxi trace data in Shanghai and show the existence of spatial regularity
experimentally. Based on a spatial regularity in urban environment, we present a new DTN routing method. We
introduce a Weighted Center (WC) which represents spatial regularity of each node. Through the association with
evenly distributed access points (APs) in urban environment, most of vehicles get their grid locations and
calculate their WCs. Since our routing method only uses neighbors’ WCs for building routing paths, it can be
regarded as distributed and practical protocols. Our experiments involving realistic network scenarios created by
the traces of about 1500 Shanghai taxies show that our routing method achieves the higher performance
compared to ECT,LET" by 10%~110%.

R A ARPEAN 2 ARSI st ITAAlE] A|dAe] AR F3EIRT (NIPA-2011-(C1090-1111-0004))
* KAIST #7] 2 Axlgsta}t U a8l 34 ({jsjung,jhlee} @netsys.kaist.ac.kr, songchong @kaist.edu)
** North Carolina State University 148} (khanax.lee @ gmail.com)

E=EHF #KICS2010-06-263, A=}l 120119 64 10, HIEFAH5Ax): 20114 649 8L

609

www.dbpia.co.kr



22183 =] °11-06 Vol.36 No.6

I.M E

Aol A MES = ookt AldA wistz
sl o}A] gk Wiste] 7| 2ol Agiek AREAFEe] -
A dlole] siHe] % 5Alel| gk B8 ARRE A
A Fo] Yk sla, AntEE vn|AlelA, mp3 5
o] Felg- 7171E8] Aol 343 I eR <ls
Fol4- 71715 53 BAlel vig 801 F5ska 9l
ol A7 54 dES A 3slelxe] T
2 Al e g Y 55 58 =E Al A
AAL AAFlr 2 A4H APES TEHoR A}
S5k ekl A4S 9 o] dielglth 3t
2t Fohg 7715 B3 A v EY= ARgo] B4
she|a Bt gol wet AMgAEe] o5 A
H= Zlo] A Q- AA|Z7e] HojrtaL 9l o]
FAE wEdhhe S meEgke] eddo] AH e
2 A, S RS el k=F Ale]e] g
2 AAE AAEA] & ovidit) wehi] ks
o] o] 534S 7 o k=E Alo]e] S BASHA|
Sk vIESZ Al dleld] 7l Adshs
WA Z8A el digk Aot B B8’ Aok

Delay/Disruption Tolerant Network (DTN)-2 Y| E
9= AAoe] Beky sla Helo|7} v 2 AbEtellA]
T & o Fakel 4 9 wE Tzl ® UES=
5 ot} =Ee] o)5Aom qls) edHe] nAt
F|x] el 52] tiekgk wA Al 8= 5 g)
HIAQl A T shielch 7)o oubd
internet, ad-hoc Y|E$] =0l 4] thefdt o] -2 <l
AAx| 2] Bz AZE glol As w B FAA|7t
2] =% Fsa 2E¥ie) whde] DTINeIAE 1
= B9 |zt EAEH] wvzks dd =) 7l
< 7R AL olFsle] Adshs Filo] S HowH
712 74 H=27) slelAltEle F7l 2de] 7}
B3 "ok spA|ut o]d DINA A2 3] ¢
M et A3 AZE Aol s17] wltel 7]
o] V|EL el vlal] wig- & 2F 2|ode] WAYsHA|
Fr} & DTN 7]129] v E =7} 7R e S
SuE e S 7 AL AR A A qde] 3§
£ 5 5 3 S8R 22 = 9lrhes RS
7 AL olek 1 ol 2z SR Bl vl sl
AgAalael o] A, ARFE 741 B4 5] ol

20003 Gupta®} Kumar”= 741 HE] g =S
Fox1e] AEEL 91/ (nlogm))) o2 AU
& Elrkehs s dasisich o714 n vEY A
ALl e ol UESZS] ey} wold 5

mﬁ_ul\lo

dg o e

l

%

610

HAEE2 "ozl v ZE onghel k)1t 20024
o]l Grossglauser ¢} Tse!'”7} DTN#Q] w]A|x] A eh-2-
b AFES =0 4 nell ARgle] e E F
A =l A wEsielh ol=g 7|E A7
£ 58 DINS A$E I SHex= 71E2]
ad-hoc VIE$ = = mesh network®] HeoRAOZ
= glek

2 ATE B4 304 28k 7 dlelelE AEd
o] dloleldEe] A 832N ATFEL| o)A
5 ©]£3} Delay/Disruption Tolerant Network (DTN)
< At o] F9l AARE Adhe AR 2
S 7S 2 ATE AERi ARk A7k 3

d, A|93 771435 AA| 9] GPSALEe| 7lks)

o ——l—-‘t\'_:.' %ULOH/H T ‘oo = % /:”E!.Zﬂ Aol-%]'
o] B o]F H&E Tl Ak =4 B9 A
7 DTN 22| sgarshol] Helv|t]o] sels A
T =2 33 shllel Qs FoF A E A
Tk A 5o Ao Aldde] F8== okl o

gAo) el Au]goZ A8E 4= 9lrh

£ =10 e v 2 2 CliE e
o At=ElAw DIN g8 7Sl disf avlislkz
B =wate] d3hAdS yhal) 3ukdelxe 94 Al
gk AZHA, A9 G714 il Adrsla AA] dlo]
HE 5l xekEe] ad S 7R S o
S} 4 oM = IS vlEke . Sxsh Al
2L DIN 2HE 7S Akl 1 52He 48]
Al o2 5elM= 150009 =IA)E o] %
sle] Aokt DIN=HE 71 e] s Addez
74%—-3]—1:}_

A= pul

. 7|E

ko] o]FAE ofsle UESAE JAsh=
DTN2]| t}efgl A58 th5-% epidemic routing”
o 71uk gk ghs 2E keS| WARE A
FoZA UEYA A wAAE Fd =
Alo|t}, H]|Z- epidemic routing®] #2¢] wAX] At
ARE 2 4 olvkal s LRgls AES Al
% AFsla Aoz A= vy vme]e} 5}
Ham o] vlgo] nEAdZ o7 Fri= thgo] 9l

www.dbpia.co.kr



i B BA A A 57148 088 DIN 2H¢8 719

AA= A7, Random Walkell 4] ==2] oAk A
% AR FARE it 5 dAzkA] A7 Az
o8 AolH o] 5 o]g3te] oAt AF A7te]
oA dle|elE ZEsl= Last Encountered Time
LED™ 7o) He] dedA] glek wat wee) we
7} wh= A17E7F A (inter-contact time) 2] EHEE-E7}
Wk s uSrhes AR o] 8l L 7Rkl
LETS W 3h& =9 ol A% A7ke s Hojshe
Expected Contact Time (ECT)""! 2+$-8] 7]"]o] glck
Bubble Rap'”’ & Q17| A}2ld 371448 A3 o]
EE 53l iSstar ol o83l =2 459 DIN
28 7S Algksldel 2 =il AlslE F
714e] ohd AIZHA, A A F7143& A= Zhopie]
JS3laL o] & o83 A= 2hE 7S Akt

. 7|4

B o= TS AR A, A9 5
7182 el Zzell dis) Alwdck Abalel]
Jiaotong tH&Fe] Grid Computing Center'! 4] 28
7k 4063t2] Aol digh ARE 313 A} o] 4
slo] A7HA, A9A F713E slSsisich €Al
GPSE AAsle] 7 gaEo] 2l AAAEE
20~30% F7)2 SABEE slola 23 Ylolel =
GSM=2- o]-83to] F A e ALES sl dlo]
HE Akl @i s #1ds A5 Sl%
dlofe] A ellA thE Absle] A9 thE = ol dl
ole] -4k g wlEell L =7]E515km=15km = gF
A}l o] 5 7R AR 500mike]e] 1el=8 Bat
atod 3 9007e] 1Bl =5 AAEIslT

- auto correlation of visiting spot of taxi #1

g 1 T . . . T T

o

E 05} E

Hy L1

E o . P SR S . . ol

c -8000 -6000 4000 -2000 0 2000 4000 6000 8000
lag of spots

- auto correlation of visiting spot of taxi #2

8 1 T v

o

& o5t 4

®

E o

€ -8000 -6000 4000 -2000 0 2000 4000 6000 8000
lag of spots

- auto correlation of visiting spot of taxi #3

g 1 . . T T

o

o

8 ost B

! |

g 0 b il T N el d

€ -8000 -6000 4000  -2000 0 2000 4000 6000 8000

lag of spots

T2 1. o= A= ) 3] iy AR 1A

3.1 Al FI|M (temporal regularity)

AP 7142 g 2ot ofg] e Wt
= o] 3 P9I E whaEs B4 et
FE7} aFe] I gh o] mitels 5% e
=7F 23RS origit). ol E 5ol Aol&Rt 1Bl=
7F ok W 2 AellA Al AR w2 A wE
& Zlola ole &+ v} &l zj=el s A7H
TS 7S gujgk). o]+ Z2EES txjal
Sh=dl gle] w9 F83F 8otk A7 Fr] Aol
273l dld ZREEE o] d'le] Fr]Ae]
vl o] Helelle 4] F Zlole} ok & 4= 9laL o]
= epidemic routing” -2 #;MElAel| 7ukgl TR E
Z 2 MAE & oleE 8% a4 45
18 1> 4063tH2] HA] T ol A=l Aol ¢
Alof] gk A7H 71445 viehdl el Zelr) &F
% 0lo] 71RES o F o] AREE dT 97}
TaejEef &) ol 3E ovigith 72 Ee] 7
3 o Aelell= % GA7} L B Eelell BE
gzl 3] At Tk EAlEtd=A1el Hgt 'l
FAERAE 1% a9 2= o] RS A EEAE
vebd Zlolck el Zefx] BRl 2P| Akl
Zoj|A4]1800 W R =7} A = ol= F 3T

1‘
0o 4 pe

:ré“.:ru

el 22 s|lo] wiEgS oviditt. = a8 12
A7 F7143e] o= A= Al A el A
W3] A Bl

3.2 X|H™ F7|M (spatial regularity)

2| G714 7h]le] T2 whehe 54
o] EAsh= A ovigitl AAR 17k Ao]
v Shal 2 A ieEehe anfre] A 7=

(3

SLAW' % o] 2 7pd =z dAsle] A|AE AJ2e- <l
7F olEA mdolr) olzdl EAS o]f3kpH

number of visiting spot for a taxi #1

e
o
[=3

B e
2 200 1 | | | | |
r 1 | | | | | 7
o i
R | S SR R T A L sl il L
> 0 2 4 6 8 10 12 14
spot sequence

. number of visiting spot for a taxi #2

100 T T T T T T
'é | | | | | |
2 1 | | | | |
;, S0 1 | | | | | 7
£ 1 | | | | |
R Y Y Y YT TR | I VTR PO T I N ¥
S 0 2 4 10 14

spot sequence

. number of visiting spot for a taxi #3
3 400 T T T T
E 1 | | | | |
2 og0l 1 | | | | | i
=3 1 | | | | |
£ | | | | | |
T g L b It o i bl i
> 0 2 4 8 8 10 12 14

spot sequence

611

www.dbpia.co.kr



5183 =A] *11-06 Vol.36 No.6

epidemic routing”e] 71X v EHAS EIHow
A 4 °‘E} ol E 50l HAA|¢t TRl o w
AR S FefuleiA Ak AL WA = qlck
ol & ﬁoﬂﬂ% Aslo] €A GPS dHlolE B4
3l BAIEelAE 919 2 A|9A Fr1Ae] EA
shes As A dEsih
1% 29 1% 2923 4063H09] €A 5 9]
A 2tio] &Ao tHfﬂ Zlmi F7IEE B
7hRES o Frolar RS2 9007) 1E|=e] qldls
olck. &lX7} 54 TEj=el dis) sl 3 uhrs)
e u sk Ao BABk 4W WEelelS
A2 A, s ol whielol S W A How %
AlBhE Z1S 1447kl A4 95 el ze]] vehlisd
3 7F ae|=e vigk F A e 5 95l dE
Wsde}. 285 15l AA| Adste] A watel s )
Al7F R aEleg Ao R A sigich M =
T e AL de] sigla 3d o wieRh 1=
ke Foz Akl o] 2eAE ZF B Eo)
RSk 12 =50 Aste] A “°1H TE
She s A 1S = gick o= & 7 JAlEe]
A WREshe o] Aol a2 ﬁlul?‘av}. o17]
Al 21992 500mHele] E|ERc) Ao o & ¥
A s AR =Tk
a8 25 F8 o] B T e st

TelEEe] Aol ThES o 4 9laL ol Z 4

r&
= fu

£

or[

N

fr

900 900
300 300
700 700
2 600 . 600f—
E b=
£ 500 H \iUDE_—_
i " EIR 100 s
5 400 . : =
2 300 s ¢ 3008
» - - ® - . % p——
oot § 5 & ::’:! R o —
EEEEEEEEEREEREE i —
- . . & & g = @ -
. = . ® 0 g ® 8 .
o : HEHE- - =
0 2 4 6 8 107 13 "oy (0. a0
day visiting number
00— —w—w - v —— 900 =
- . | —
200 £ 282 e 8. o 3500
P33 siiiiil =
wor § 884 ii‘l §8 4 yo=——
5 E
Zeor © o238 8800 se00E<S
E 500 . . . s L : s00
B H
5 400 1400
=
300 300
" .
200 : 200
100 1100
0 0
(1] 2 4 & 8 10 12 14 0 50
day visiting mumber

a2 2. el Alu

612

A 2ol AR A F714

Aj5e] vid wEshe s 1 Al el 54
OS2 7 & g ols= Yrlgith 14 F 1047k &
Foll vl ®l o]} F1- ew vitehe 7

gk 7 7149 7IFA R AAES

seit) @Ay} TR B A8 el &
Aol Slvhs ARLE #Ae] A|H F7]4(spatial
regularity)o]2} o] Ea}ar, 7+ ¥lA] jol] tiaf #]ed=] S
S A Aol e g BES s o]
o) gt

sz X,

D ¢ —
we = Z'Ul,g

Oig ¥ A F TR goll R SRR e
Aol x & 2= g9 AmE o) X =
EA] joll tHgk weighted center=% ®WEjo]ch 17 2
|41+ Weighted Center (WC)HE] S gld] 3} 3}o]
Wz Ao EAS ST

y (500 meters)

y (500 meters)

0 5 10 15 20 25 30
# (500 meters)

www.dbpia.co.kr



w2 2A B4 A4 F7142 o83 DIN 2hid 7)Y

7S] E g APel B Aol
& 2elEe) 917 7158 e WAk R AT wE

she Alele] woghs A%l Al el &
o 7hgak

=R ) EEEX] w3e o
Ha) 7FA)E 5 Qi) B miellxE FHrese] #
& 4 QLS 3025 2HE 52t R

Agsigleh F7Ivke) Saue 29 ke chew

D) dAAE 7 e=Ed ARl AR
o] WCE dojr) 7 Ak Apale] &) fet
WCAHRE & 718 B2 ey g 3y nE 218
58 FHAekEe] HREA 2B HZlES wheo
2x) FHaleE 24 f-5-e WC ARES oA ¥k
2)ARIe] Pl E wAIA|e] B hate] Al
o A WeSk B g1t A2l
TRk 3) 2= Aol sl S Afeke] weet w
AA1s] A Selsh A48 Wesh 20
ARlel A% P F 0 AT e WA 9

FlAge TRk 4) wek el WA)Alsk FA
ol Bl 2je] A7} onct 2 gholelel % A

A s AR At 0 mi= 0Reh 2 gk
o]l A1) Wesk BAA|7ke] A7} 71 ﬂﬂ i
el HAAE AR A 2 HAAE 7 AL e
o}, weet SAI7ke] Aelel g WeaEe) B4
32749 Euclidean distance s ©w]ghc}. o] Fte] =¢
T Aol SJplshs uhe Y WeE B 97}

Z v] B2 AHL3EE _J%o] o)Al 111 o= A7k

g hgo] o ke AL owight) wE wlA
=l WA )5k We-BA77ke] Ao} Al
-=A7ke] Aol A7h Aol WA
S el oIl Ik s M=z A
o s S RaAew ) )
SRDERE LS 1

Z Zelx 01% = ﬂﬂ*]xl—pﬁl o2

X
< eju)glek

1%‘3% AA 4000te] Asto] BAlE flellA Al
o¥sl= DTN 28 714 Diff WC7} £xsl= oA
olck oﬂ*l*c}«l 3eje] BAlEE el A9 5714
S TR S sl 3 1 edele wlebal Faka
Mo g FAELE gEbio g g FEE SaEiN =
siebao 2 FAE Aple] Aol T @A
wha Fae] Wert Aple] Were) 2o o
A7) el wAAE Ak S EAE
oz FAH AAle] Aol Tha] 254 8
& i AR S ARk 224 SAE Aol
?ﬂﬂﬁi HhEshe Aol EHR|eh wlg- 7]

el e SEE SAAE W vAAE A
o BAA} 2 o ollel o Bate Sl
ASolE ) daelEe wsall 44w e
WA} A eeel A9 e B weE 54
A5k Balob) A5 sk aiff we e A
o %4 teme] WOR HEsE 4 es) 14

O F s A|Ydl| Bl 77k WCE 7Rl k=
oAl WA S Adgte gy A 7lsA]S =qlvk

#7\ | : message transmission

* | :Event of

meeting a taxi
with better

regularity to the |-
destination

12! 3. DiffWC 28 4]
V. AlZ3[0|M

%}01 4000tH2] =A== 30%°15}2] GPS Hlo]E]

AES 7= 148609 ®AE ATHEsle] 20061
12%3 18UHEI19U7FA] 2 7}ol] A $] 2}9d] ==
EZS AlEHelA stk 2 gA= flolglo] A
E &9 ol=F w2 Al 4 glviw 7R
u) Alzbekel 200709 wAIAE S <k sk
ZF AR 9] omim BE 9] FollA, B = 1A
A APFlA TR Adlsisio) o]ag Alvel L
AT A Ee] YA ARF v EH =) A4

613

www.dbpia.co.kr



2 g gl ol E Al S Whadsly] AAgtelnk ClE
=1 A Aple] muE g B2 S
WiFi APE &8l FF AMZ %13
gl A4S 1A% gkl gdlelE o] Al
Al AdE] eE5E A = 4 olck ”ﬁkﬂ e =
AFH el M= e o] x| ulet glogle]e] A
ST Agk=E]] witel AgAEE HsHAA b
A5S "l~E3It) Less Distance (LD) + Diff
WCe} FdsHA APl 23l ] A A RE
srha 7RIS W 52| 2 4E o 77k APell
A Salisle HANA wAA S Adehe 2res
24 A ARE 7= GPSRY 298wkt
Ak 71 el

7] 4= 3RF <bell HAA]o ALE A=) 2] A

A WA Aol HHFE WlE-S Wolw ref ot AkE
Diff WC 2}¢-8e] LDE Xﬂﬂﬂ oJe} DIN 24
7IEel vlEl 100%01742] 2 Ass Hole Z&
oF 4= otk ol= APE 5% SIAAEE AR

ofy
m"
_.E o.
J&
>~
¥

=

% % 9l YA Aol Tl & Fgeeilel

A& 4 gl olSoleh S1A4RE Aol GPSR
o]

3} AR B4 3k LD2) 3% AR ok
5% e A% wolidl o) A4S} ek
Welg ARE Aol A% ffo] Folx7] ulEo]
ok A WSS WEsk Yokl & AR

! FA Wolr = AwAal

8 5% wA]#] ¢ %1‘»'1101011 gk 2= ol o
dlo] ] AGEF o] A=) VTS =
£ A8 nlr} Diff WCE LET,ECT v|&) 2zt
<F 60%,75%2] Do) FHafals Hol) o Adg
g ze} w2 LD} vlwslsds w AddAe]
7} S71E AsAol7 Eolies S B 4 vk

—e—RANDOM | |
—+—LET ]
0.8 —+— Diff WC
- LD
g 06 ECT
F
]
= 0.4
z 0
0.2]

900 150 200 250 300
Tx Radius (meters)

T8l 4. shelel 95 AR HE

614

4

gX10 ‘ | —=—RANDOM| _
—— IET

7 —s— Diff WC

6 LD 1
—— ECT

Delay (sec)
)

3

2 4
Hm—i—ﬁ—___&,_;

}00 150 200 250 300

Tx Radius (meters)

a7l 5. A4 WAAe] el

a3 62 A= gk A A 7 F A
5] RS e ehzoleh AR 2435 7]
el Diff WC2] W&l =7} LD9} vl s}l S w) =
A Aekz AL geldt 4 ek wARe] AeE 3
I 3155 Yeh)&= Transmission Overhead+ 741
A1e] ARgT} BASo] WAAE A9A] eka sHA
SRS EEEFEERERELEEERE
S Vehhe A2 24 o] A7kE S Diff
WC7}F A5a) v]edo4] 9243 A58 wale 3kl
& 011;].

T 72 del® A=k vl Afe] HAiFlel] sl A7t
o] S2RA FaAIok WolA sl Azl ol
sh=Alel Wil Hole e zolok ZhRES A5 v
AA|7} el FE] ARl A7te] s AlRSe- 3
o HARE 7R e} BHR] Ale]e] Aglelc) 1

3 7 Diff WC| S ZRl2v} t}2 Z2 eFo| v]3|
e AL U ol E el oE nng
so SAR|sle] Aelrl FAA bt ofn w7k

_u

hn) r1r

10 : — —e—RANDOM [
~—+—LET
T s ——Diff WC |4
8 10 / LD 1
&=
5 ——ECT
ERU
4
=
1
s
=
100 1 Il L
100 150 200 250 300

Tx Radius (meters)

T3 6. AEAAAA wARA S AR Sl

www.dbpia.co.kr



B B A A AHA

F7144% o]43 DIN 2k¢-8 74

distance to destination for msg #151

10000 . . ‘ : : .
3 I, mw“ A ‘
g 5000 —e
z
0 :
0 100 200 300 400 500 600 700
time
distance to destination for msg #181
10000
g o %%Fﬁrm:j—‘ i
-
= LeaeA y
0

FA3] FHAA WARE FHA| o A= vk
Diff WC+= tﬂ]xlxm R&A] o 72 BRI ||| ALa}e]
= AHo] gle-S &9l & 4= glrk o] E Diff WC
7} 4wkl A *4“46}“%01 WX 5 BAx] BT
2 AHDiffusion) A7 54¢] 955 oJrlghch

E rellis BAR A Tlere] Afedo] o =g
R 27} §41& & ul DINS &8l wAAE
Adshe 2hed 7S AA Adste] Al dlolef
A] zholdl d1xtel] 7]aksted Ajlalsdct. A 4063TH
2] Aste] BA] dlolElE A 3e] A HA] 27]”"
WAt a A GPSAHE 2 N V5ES
sz Zlo] AA| ZEEZH| A8 7leEs %‘“35}9,1
ok AGH IS dde] djEFeEH
weighted centerd A 2J3}3] 1 o] & o|-83l= H4ks}
= Diff WC 258 79S8 Aldsledc) 1486tH2] =

Al Eo)| el Diff WC7} th2 DTN S]] B3]
HFE TR, vlme] v SwelA] A5o]
ofd-g Holck A F7|Adw a2dh= Aol ofd
A F71A0 5o tekdl 714 ‘%}73_’3]’
3 Agste] 2heE 7S s Uk Zlo]
2 JAZ Aot

°ol-&

\:c]l-
e S

]z o
*‘/%]E =

0
33—

|

I
Ho
rok

(1] K. Lee, S. Hong, S. Kim, 1. Rhee, and S. Chong,

“Slaw : A new human mobility model,” in

10000

5000

distance

0

10000

wn
(=3
(=3
=1

distance

(2]

distance to destination for msg #158

/d_(_q. T T T T
by remarn

0 100 200 300 400 500 600 700
time
distance to destination for msg #183
——RANDOM
LET
t— —Diff WC
MiLD
’ ECT
0 100 200 300 400 500 600 700
time

Proceedings of IEEE INFOCOM, 2009

A. Vahdat and D. Becker, “Epidemic routing
for
technical Report, CS-200006, Duke University,

partially-connected ad hoc networks,”

April 2000.
T. Spyropoulos, K. Psounis, and C.
Raghavendra, “Spray and wait: An efficient

routing scheme for intermittently connected
mobile networks,” in Proceedings of ACM
SIGCOMM, 2005.

S. J. U. Traffic Information Grid Team, Grid
Computing Center, “Shanghai taxi trace data,”
http://wirelesslab.sjtu.edu.cn/.

H. T. K. Brad Karp, “GPSR : greedy perimeter
stateless routing for wireless networks,” in
Proceedings of the 6th annual international
Mobile

conference and

networking, 2000.

on computing
Joohyun Lee, Kyunghan Lee, Jaesung Jung, and
Song Chong, “Performance Evaluation of a
DTN as a City-wide Infrastructure Network,”
4th International Conference on Future Internet
Technologies, 2009

P. Hui, A. Chaintreau, J. Scott, R. Gass, J.
Crowcroft, and C. Diot, “Bubble rap:
Social-based forwarding in delay tolerant

networksn,” in Proceedings of ACM Mobihoc,
2008.
J. Leguay,

T. Friedman, and V. Conan,

615

www.dbpia.co.kr



22183 =] °11-06 Vol.36 No.6

“Evaluating mobility pattern space routing for
dtns,” in Proceedings of IEEE INFOCOM,
2006.

(9] P. Gupta and P. R. Kumar, “The capacity of
wireless networks,” [EEE Trans. Inform.
Theory, vol. 46, pp. 388 -404, Mar. 2000.

(10) M. Grossglauser and D. N. C. Tse. Mobility
increases capacity of ad hoc wireless networks.
IEEE/ACM  Transactions on Networking,
10(4):477 - 486, 2002.

e,

A T M (Jaeseong Jeong) =) 5]

20081 29 KAIST #7] %
Azlgstst shat

20101 29 KAIST #7] ¥
bkt At

201013 3¥9~3a] KAIST A
7] & AzRgst} whakabg

<AlEel <7t ol s A,
V== A3}

NE

-t

0| A 8t (Kyunghan Lee) k|

20024 249 KAIST #7] ¥
AAgstat shat

20043 29 KAIST #7]
A8} AL

20091 84 KAIST #7] ¥
AAAg-E}s ukal

20091 84~201011 24 KAIST
7] 2 x5} Post-Doc

2010 3Y~37] North Carolina State University
A AFsta} Post-Doc

<Fltol ezt oA AT, muld #HFE 2

Y| E$ =, Context-aware A]B]2~

N2

616

0| = 8 (Joohyun Lee) A3

20081 249 KAIST #17] #
HAlgskat skl

20081 34 ~3A] KAIST #
7] 2 ZARpgE Akt

<A HEol> oIzt o]FA A
v ES]= A3}
A & (Song Chong) A3

1988 24 A Hital 21
33k st

1990 29 A|SoiEaL Alo|A|
33t At

1995%d  The University of
Texas at Austin 7] 2 7
SFE] g8kt wiat

199611 ~2000d Aot 271 xxgeta) was

2000 ~& A KAIST #7] 2 Azlgsla) w4

<Altol FAVES =, vEN= HH3 vl
Y, Ql7t o] 54 AT

www.dbpia.co.kr



	도시 환경에서 지역적 주기성을 이용한 DTN 라우팅 기법
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 기존방식
	Ⅲ. 주기성
	Ⅳ. 제안 방식
	Ⅴ. 시뮬레이션
	Ⅵ. 결론
	참고문헌


