DTINo|A E&82420 o= 7|4 g8 S 93 == &4 24

Analysis of characteristic of nodes for efficient prediction based routing in DTN
Yoon-hyung Dho - Il-kyu Jeon - Young-jun Oh™ - Kang-whan Lee”
"Korea University of Technology and Education

E-mail : zephyrus@kut.ac.kr

2 e
rO
o
et
o
m
__‘(2

3 374 EAE A4d3t7] 98l At Delay Tolerant Network(DTN)ol A& <+
AA 2 G (store-carry-forward) W29 ZB4E TZEZS AMLITH o]F =&
ot FF UES A AFS dFsta 98 S e A 7|y g9’ T2ES
A Aulz=o] HHo R Q3] DINe| &FHo=2 A8 & 5 Ytk ol 4= 7]
EZAE A =29 E&4o] UEY A el mat 2EtA7] wZell A A
= kB &4 ARE EMes A7V AAFHoo St B =582 kB9 £4 A
o] 37 AR wat BAM3te] E&HR FA =tE AH3le dugFS AGSoh
T2 B &5, B, YA 9 £4 HARE HEHIY AR w JtEAE
Aol B 839 =28 AYT F =R I & =22 Adsies &

z2EZ v AFE, AAATL, LHIE S

s

o
1 o

-{ogo_u
o,
N

[l m

2 rlo mu fo

_0|_lg

rr
A

Rl

o o

7|1=

Delay Tolerant Network, Prediction based, Routing algorithm

.M 2 FA ==g Adggit. o]gg 7]E DIN 2h¢-H

7IWE HESZY 3ol g 4 glo] FA

Delay Tolerant Network(DTN)o]®t Z@zte] v o= Hdesdly] wEo] ows=9 EAl]

Ado] EAT HELYANAE F4lol 7Hsst  xa Az7re) oyl At B =2 i w9

EE OAlE HES A FEROIT1]. 71Ee A &4 Hus 34 vEYIL] A wE FA

& FX W(Wireless LAN, WLAN)2 o]ZA o2  wu Mgyl 71529 WHils 23, 4 YES

A" FEe olgste, vE Be® ARE E 3 dA0A o 5EHU FA == AT £
£ ol &3t WAAE AFA Hrh 9= ghoE wHe A ekdith

<o FAl Anyl Fdd SAQAAM=

EYI  wdel wwaA  dolu, s1E9

TCP/IP ZEEZFS A&steE &A17F Axlth . =2 =

DINS ©|& sjdstr sid A% 9 A

(store-carry-forward)7Juke] W AA AL AHE n owmeg ANBE W VR SRHO

st 2 2 Aol BelAHHE WAAE X g Epidemic 2}-¢-%[2]°]t} Spray and Wait[3]
=3t §4le 7hssl @t DINOIA = " gleow sy 2o =89 (flooding) 71WF ™A
SR ARE AT & QUL mEel, A =2 4 g gAYt Qo g JE )
€ Adstes -] FR3th 7]E9] DIN 2 wm=o yoy) 2x93 o|EXS 7tA1 ot
B 7S RE0 94 AE, A9e B2 AT 3 jjgem QAT AAE wro o]Fe 2A
2 £9E Aot 2o WHle AASAY F oo x3m gorz ou Hmo Wy 23
ZHARI ARE A F ¢ e BAE TS xo) gw gRE A1 Yok wekd Zzre w

il
p

0



g T A A =

1_.1:_/] .6':}51‘0_ I 1

2% 12 Jeglth 2w

A ot 2ol FAu
7 =7t AT Qe WAAY FF

o &4 HAHE wsdlt},

&4 ARE washe] BAA G} F

A
b

° Z_]'—I_.EO

o Wet == ¢ & FA =2 HAYE gE
=4 7 2o
X 1. 220 &4 AR Holk
D Position Velocity Direction Time
(pos,, .
N, Posy v; dir; () t
pos,)
T 12 18

J:F;ji é;‘;(&(si;a\
_7Chy

4@ /©N°
dir, 4(0)

CH'Ddir‘(B) X

./_TW _____ R

a9 1. dist; 4, Exp(disti‘d), dirz.(ﬂ),
diri_d(e)gl x3

1 d

. cos (dir; ,(0)) @
 JAX))

Rt
dist; , )

+(w

+ ( VVziist *

s.t. dirivd(b?) <

2
dist; ; < Rt,
Wlir+ VVL+ I/Vdist =1
MAX(P) =1
A7, Wy, = FEFAel Skl

3, e &= og 7t
g 1EAE @ =3, disti_’d% wE (9}

wE J7} olRE HAMol, dir = AA dist, %

2 710

v;7F olF+ A& udth a8a RiE =E
T4 WA elm TWe AZE ZH(Time Window)®
=HYE dAFstr] Sfs 2AHE ARGl 4
M) 7HeA= YEY] S Fejol we} o=
wslete] b A& FAREES AdT F
JA Bt

0000000000
00000600000
0 0 0 0 c§\-~___

g 2. A =& A8
v ygxele] #AA

Wy S MEHZS ws Use) IFE A
W ol: 1Y 22 AT Ak 4 =

= AA HELIY BEE & F /U Uﬁﬁ—f’ﬂ
7 =EEe U9 AREFL £3A At A
F w9 oM MESHS =t WEE 43
dh Amsl fae A QF 2o 29 3

2ol x¥T F Ao

Base=v « TW 2)
:/v(t)dt

Area=mRt* +2RtBas e
:ﬁRt2+2Rt/U(t)dt

meet
Area
N

_ meet
nRt2+2Rt/v(t)dt
03]7]"‘] Base= *=E7} o]%3 AgE <9 n|st
i Areaw =27} olsd At E/\]m-‘-"]ﬂ' o]
_?—‘: 1;‘ ]/ ]Vmeet = Z‘;‘]'_‘sl- L:"] ‘O/]U]_@l’

o 2 2% Tl A5 UMEHNZY == Hx

Denszty( )=

Density7} ARAFE Ztxo] o8 A" 2 5 gl
= A =29 7 BobA7] "iEel, meH<l

- 100 -



O
3
=z
=]
x
ol
H
12
0
2
I
N
iz
o
{0
om
o
410
re
i
I
0z
HI
1z

o
o 5UF vAA PEE oY B @+ o
WE el B2 Bol Holgls WA AS
olHel MAE WAAGE o] 27 ol
TTLe] 27 dolgle &HE= 7] wRelth o
gA WA BEE MAAE B e £E8 7}

A Z2A w22 B3 AgHE Ao aHHo|th
ol sty A8 thEF 22 AAHE A
M, : 22 HAAE 7H =EE0] HF3e=

749 F7Vete WFolth
o My At AANAE FBAskE A5 S74s
= ¥olth
9 WS AR MAA 9 BE A X (Message
Distribution, Mp)& 52 (4)<+ 2t
! A/jt—)ld
M) = 2 i 00
Mys WES I 22 WAAZL Bo] £

42 ZF7h@th old weh wAE WE +4 ()
s} g,

W, (t) =W, (t,) « My(t) @)

A Gl okl WA} ES T Bo] &
zdo] e AS A Ezsol g wun
W, Fol FVkE £&7F & A EE
Aed gtgo] FUMEHA Ao A= WEYT 3
Aol g AR FAxE AY FE PE 2(6)
3 2o,

z(t): (6)

(VV;M tO) o (1—density) o cos(dz'ri‘d(O))

Ui
+(W, (t)) » Mp(t) » m)
Rt,
+(%L’st * dZ'Stz-,d)
n. 8= &t

F

® 2 48 37

YES A9 A7 900x600(m)
o Az 12(h)

AR v 2(h)

== FAlbkA 5m

o] ~2~gold FAluk7 50m

Lo &£ 175m/s

rro ol e Random way point

2 ZAes 712y FEH B Z2ES
Epidemic 2+$-83 7[5 & ALE3A] 2& 9

Ql
=
=

FEol 5™ Epidemic Zh-%-Eoll Bl a]A
MalEsl Zades %el @ - AT
180
160 —s— Predidtion based °
-+ Epidemic
140 4 —-¥— Proposed Algarithm
120
o
S o0 | o
T g
]
60 - //,///'
40 o /,//"//
n v
i

Number of nade(EA)

O9H 4 == 4 Wl 2 eI = W

rir

2p 2

= 418 =& DINA &
g3l7] 93] =9 JHE
& g 7sAE

o

r
ofN Hg

o |
o
K 2

ol o
[> 2o
-0,

WL 2 ok
2 RN to i
o
£
2
I,
l{m
Ho
¥
ox
o

et y0 P g
N

¢
(r U
£ a
o 38
w3
LN
2
i
N

i

28
=
o

oA

[1] Delay Tolerant Networking research group
http /fwww.dtnorg.org

[2] A. Vahdat and D. Becker, Epidemic
Routing for Partially-connected Ad hoc
Networks”,  Technical ~Report CS-2000-06,
Duke University, 2000.

[3] T. Spyropoulos, K. Psounus, and C. S.
Raghavendra, “Spray and Wait : An
Efficient Routing Scheme for Intermittently
Connected Mobile Networks”, CM Workshop
on Delay Tolerant Networking, pp. 252-259,
2005.

[4] Yue Cao, Zhili Sun, Naveed Ahmad and
Haitham Cruickshank, “A Mobility Vector
Based Routing Algorithm for Delay
Tolerant Networks Using History
Geograhpic Information”, 2012 IEEE Wireless
Communications and Networking Conference:

Mobile and Wireless Networks

- 101 -





