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Abstract

Delay-Tolerant Network (DTN) is an asynchronous networking technology that has been deployed
for the networking environment in which steady communication paths are not available, and
therefore it stores receiving data in a data storage and forward them only when the communication
links are established. DTN can be applied to sensor networks and mobile ad-hoc network (MANET)
as well as space communication that supports data transmissions among satellites. In DTN
networking environments, it is very important to secure a scheme that has relatively low routing
overhead and high reliability, so that it can enhance the overall routing speed and performance. In
order for achieving efficient data transmissions among the nodes that have comparatively periodic
moving patterns, this paper proposes a time information based DTN routing scheme which is able
to predict routing paths. From the simulation results using Omnet++ simulation tools, it has been
verified that the proposed time information based DTN routing algorithm shows satisfied levels of
routing speed and routing reliability even with lower routing overheads.
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DTN
Routing Strength Weakness Feature
Protocol
I . - No Route
- Increasin
- Small 2 | Prediction
. . . the complexity .
Epidemic Routing - Send
. . of network
Routing Information Message to
causes
Message . All Adjacency
inefficiency
Node
- Less
Routi - Late
outin,
e Network - Always
Overhead . .
Accept Time Predict
Message . ..
- Routing Minimal Hop
SEPR . .
. Time Count without
- Simple K
Rout. Depending on Network
oute
L Network Condition
Prediction . .
. Condition
Algorithm
- Route
. IPrediction with|
- High Exch
xchange
Success Rate - Large &
. Node Vector
of Message Routing .
. . Information
Delivery Information
Prophet . - Regardless
. - Using Message
Routing of Movement
Vector to - Largest
i Pattern,
Closest to the Routing Optimi
imize
Delivery of Overhead . P
IDistance Route
Message _
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<Table 1> Features of DTN Routing Protocol

3. N AEE o &3 &+H

G F

B oE=EdA Atste 29y WL (29
29k Z& olFHEoel A =Tt EAE)
= DTN 374 EZZA oM A =EA E ==
7HA WMAAE AT u 2o FI1A o)F
AN ARE o)g3te] AolM EZA 9 2$H
NS HA2E & F e AEE S5t A
%5l Aotk Algtsle #B9d Wy dAlE
7t mEE QY wEsh wid wvit glejw vt
ZEst. £ Eloln= E}%% gl o] Eof 2l
A mre vhygE A7 AdiFl AlE 7=
o), 71 299 HolEo Augd AzE V]
£ F & HolES F71ste] Elolw 9 A7t



(2014. 2)

k=)

4 OXNEg28=stsl ==X H15& FI1

i

~
N
el

w
)]
1710

~

o
il

Bl

(1% 2)9} & DTN EZEA 37 oA

T

(o))}

pariy
o

O

i

WA © 2 Shortest path 2}

to g wxo] o]

Gl

I

A

d

(o]
Epali=

b

S

4+ A->D->E7} €t

Gl

e AeA o]

A zEe]

R

geiN ©%

o

s
<L

q

A=

| A A]

FEDERES-F/ES

o o
i

AW

Sk

Njm

o

A->B->C-—>E

_—

(¥ 2) DIN 258 EZ2A9 4

// \\

S

KR
=

Buto g Y ESA AHRI}

e
o)
s

= &

L

]_

S

gl

%

T

&

Topology
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<Table 2> Status of Routing Table
(Source:A, Destination:E)

~ |
_ Pl
2 A
N«
< )
@ 53
o
% N
R
ﬂ jont
" olu
T OB
T —
< o
X
,AO
i o
4 e
T A
Mok e
s
L
el =
Y
T o X
o P
o
0 = NI
— o
o) N
T Mo
e
e
g N
N w9
= Nm
ﬂu MR
- = E|
~~
p AU o
bl o

12l

%
S

Fol AlzH

o]

E =714 Holg & A$st7] 9

g

7] 9]

=
T

1o

i=]
=

He 398 Hou

Q.

o

oA o]

fad



*HS ol &3] A-E 7HA HF BE F = A
—SDoE £ 220+210=4309+3 Alzto] A, A
Agstd A->B—C—E
Aol Helr AL Al

> E AzE A%ste gy
=
=

g Es
30+50+80=1609]
A>B >C

-
= @
1- =
A=,

>
N
N
to

oy e

[o %}{1
2
fu
o
P

o
o

R

[

fo 1>
Lot
o
)
>
SN
01-}[: mg J
oy
Ach
[y
=t g
2
. oo
ot
x g
o
o,
> >

lo ¢

= (Xt

T

O

]

-
rir

ry
r{o

> i
2y B

o

]

>

s

[RPS

__)li_r“

b

g

lo

r

ooyt B
o & [ oo
o > Lo
N
—gzo@ '
o iénf
> o R
(3 N o
[4\1 e = ol
b = X
>
i o &2
uc
=
o

R
2
52
%
ol
L
rl
N
Y 1
i)
o
<l
il
o o e

oy &l o

fo B X 2 & h N o T AL AL A o
to
=
K
[
N
N
)
flo
ol
ja2)
o
N
N
2
kv
r4_.
ot
=

o
o,
« IE

2 oyo 12
£
e
i
A
2

=2
L
—_>&/
oM,
fu
e

2
oy
_O|L
s
po)
o

, Estimation

N
2=
o
fr
e
ol

¢
)
o

)

o

Ho o
ol oft

¥ ok

%
o |o

s r
o
=)
,_]
Z,
mel
o
o
-
oX,
ol
R
o
)
o

O o

o M e

ofr & [ e rlo

¢

2

40

= dAsH FA A

|8t Delay-Tolerant Network 2tR&8 2 1e2lS

5

<R 3> AlEH ol &7 et
Parameter Type Argument
Terrain Dimension 10 km X 10 km
Simulation Time 5000 sec

RandomWP, Cycle,

Mobility Model Rectangle
Transmission Range 50 m
Channel Frequency 2.4 GHz
Signal Attenuation 110 dBm

Threshold
Message Size 10 MB

<Table 3> Parameter

in Simulation
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