St=staRFstg| 2025 EAstas0is =28 KSAS 2025 Spring Conference

Nod—2d SeEToM2 SDN 7|gt d3 2d 24 3 2t2E 78 44

SDN-Based Link Model Analysis and Routing Algorithm for Integrated Satellite
Terrestrial Networks

Hyunho Ryu®, Sanghoon Lee', Donghyung Lee', Kyung-Joon Park!

Key Words : Software Defined Networking(AZE0 A2l UWE<R ), Graph Neural Network(d2HZ X
ol 3 AlZ2h), Integrated Satellite Terrestrial Network(XI & -4 & U E<R )

NE=

Sl HENAME RS20 L2 225 2§ A2=S 93 =4
ABHEI= HHAIQ] BIDD QUCH =2 SHAHNA O MAZT A4S XNaA22=22EH 500~1500km  &AFZ201
ol 990 =ZaHH 222 fAME XA, 2E 2 ZEOHD UL BT AL Hluwg W, HAZ
o= goo {EgI3Z 550 siLC HWEYIN A2 MO XA MsS 2MIF B SA0l &2E6H)]
2 228 2 o00f stCH). ALY A2 XSOl Ol Z0lalCt. Al2dIoldES S8t 23 22 HEol
SHHEOl =MatH S5|, MIAIN KA 22)00 CH Jl ?oH ?I4 constellations Acelot) A 6HALCEH
st 2HOF LME 2~ UCH SEE MEY 22 BHE Table 1. Types of satellite constellations
A UHERZS 2! 42 IEHQ 2WUE = S 2o =j = =0 ==
2 ALK, HI0IEE AN ®&a6t0| fIohAS KA- =x Hold
e S8 YWEFTI ZAH0ICH ridium ridium LEO Tl= =l

NEHol 817 SO2 olg) =AU AHSIK 2 Communication| (780km) | =% %
AN A8 SHo BE22 H2 HH2lk "oz , R
99l MO0l M, BN RSE Sl AMHIAZE A Starlink | Space X (550km) M)A
TECh NA=DE Yol €Eo el oTgi)t £2 EECERE
SIXl o2 ABUAMET HI#I|, S X S Ces OneWeb | — OneWeb |\ oo v gy
S0 M JtsaiC . EERCEET]

2 =20lMe 959 sHo sS4 s S Kuiper Amazon (600km) AHIA
g'gjilg' o f“ﬂf;f‘j'; fiﬁm%%ﬁibji = GAE & MHECZ UG S U
E;gégjﬂf{; mgﬂm—tﬁoéi@g 13 ~asD = 0|§ %A_I_ Aﬂ_ulﬁé HZ25tD U= Iri(?ium
HAol =als e’“éDl %’—Ié] GNN oes s=30] Constellationg &&5l0 /\I%HIOI@_% _.’éﬁli*l}.

S o= = == == Iridium constellation2 6612 LS &=s5tD U2
HE as ges Ast O, o 780km AZUIM 10029 Y& =II2 KD

0||:|_(4)
= & U QM-KY 23 2Uy

Xa-918 S8 WEHT 7= 9dh 94 ¢ X Fids #38 AIFH SAS Aok Nd== 9
AZTO] EAS B0IETD, 0|S 2t9 HOIE ®zS el g3 HEs 0doior ofld, Ol THE ALERL=E
QI8 YIS DAYGHOF BILH AAAOR EZZXIS g3 dEs ok Sl MAE fIde WE 0ls
23 MBI BSiElE UWEST 832 AlSd0l4 &t do% g3 HE0l EAHCSE o 102 =12 24
D, FHHO L=EE M5 A GNNS S, Btk MALZ FIdE Sy2E HEOH0 Xd=2 AHH
GNNe| mgoz Zof|Q 23 AR HB= stast Xl 82 WOl fAXIsts A2t 2202 HES6H)| ol
Of HIOIE ®&9 MAHS SRGIDA BHCH LA (1)D 20l Q1A HIOISS HOIGHRUL

-009-



S1 tim
Sy tinz

toutl
toutz

SATtable; = (1)

o~

S N tinN outN

Ao DFDF

HIOIS2 NI €2 2
HH A 90 SH2=E Al
&ol= Al2tS UHEFHCEH

e Sy Na= GSy2tel &3 HE2
ch BEtotEBs S3 A2 AIE tolM 232
2E dools X2 S0t 0IE <l
(22 ez g3 A2 &H
AW MAE 8D X4
Ol Al2tOll Wrek =

Mo ol 940

HH 2l Xl 0l

2
=
n’ g

AlZHoll -
HZ Jts
OtchHel ==
ol ot AL
OlAL JEA

=2

Il
4

~
(=]

Al

=
[

He e

&gl

ot

N U =0,

otherwise

HIIA iz -8Bl XN&=0I0 j= j-8M HAZ
ALS 2A0IBtLE t= AP AIES LIEHACH 250t 0

0l MAE A0l AHel X 2ol els A 20l
sttt OIE Soi S& A2t t0tt &3 &M HRE

o5l S22 HESRKIAE 2ads £ QUL
AYzt Y3 =y

HAE fd2 AEE et €3
, FE2 W 2E /49 A
QUL Oleist EH42 &
(Orbital Plane)0fl
HAE9 0Ol &
IREH =
23t A=),
gdetdoz HAT /ALt s
(Intra—OP Laser Link)2t M2 Ct
(Inter-OP Laser Link)& =
2 AT MUHAN 2AEE
otLtel AIEZHO
Inter-OP &3&= ¢l

2 olUtiel @& AZE
gd3a= = 409

HU
(=]

= oo
Jjo on

2 &
S

rot

il
un oy ror = o

oo

o 0x WU re m
=J

J 20
0x o 0x

M
(=

40

O
e

o =

il

m re
0

b,

HI

0z
A

=
=]
| A

=
2:

— él-

2

I
0

a0

X
=

0x
10
r 4o 0% -

¥

ol

[l

e
Q0 A

By
In

ol 1o
N :

T

X 10

o

A MAlEH &3
ol JIgrst g &
AN =8E UERD &
O, Ol =32 &H
HESZ A9 ¢
HZetlh. GNN2 iz
elE AFA0IN,
Aethis §4

0l |
Z2 X0l HEottct= M
=

=2 SHEHLZ H

£ 23 2N

I
x

T
H1 N2
[E J 1o
02 W o
[N HU
]

U

o
TT

= =

ol

e

o oo L Qb b0 F

-910-

KSAS 2025 Spring Conference

=E2HAME HAE |14 WERKIAS A
g3 2En 0l
HAST |82 g
Na=-24d 2t 35 A2t
Intra-OP2t Inter-OP &3
AXE FelotAth, £t SO
AR ¥ EEZXE SHRES
Ct. GNN 249 MPNN #ZX
tgol s8oz B#glol
BN

A

I
T
0x
1o

U e e

st

0o
é
o

sSl=
=S
=373

=

0z 40
[0 om

=
I 4y O &
|-ﬂJO

£

v o

0

=2
=]

0!

Z xS
o
ro

1> 40 1O
ox M

HHo 1o ppo

oo
et
kel
m

o
o
H
HU
e

32 W W

=
=2
=

e
ol

2

pal
>
|

0
10
e 4000 rr g Qv Qb o

[m]
\J

=

o 0x O oM M KJ rIF 3@
0

Qy ﬂOll

=

89

g3
BIUANAE
l= UE

tS

ol

0
[}
=

=T

-

?
02 % OM r qo O
o oyo = g

o o

or

Qﬂ

]

0x

£ 30

i}

4o
1
ol

i o
o
OfH
>
T rr
fol

M 4
rr

T 4o
mn

1o

o

20228 E HE(
249 =
~CT-22-040, 0| 9I&Z

@
- =

> Ao
Or 110

o
YoM
R

m=
-
_{
_|

ol
R
x

;

o

1) Kim, D., “Operational Concept of an Integrated
Military Network Centered on Low Earth Orbit Satellite
Communication and Analysis of Its Operational
Effectiveness,” Journal of Korea Multimedia Society,
Vol. 26, No. 4, 2023, pp. 550-556.

2) Lee. S., Park, H. S., and Park, K. J., “A Routing
Protocol for Wireless SDN in Mission—critical
Unmanned Systems,” Journal of Korean Institute of
Communications and Information Sciences, Vol. 47,
No. 1, 2022, pp. 21-27.

3) Park, H. S., Lee, S., and Park, K. J., “Wireless
SDN self-recovery for unmanned swarm cyber—
physical  systems,” 2021 21st  International
Conference on Control, Automation and Systems
(ICCAS). IEEE, 2021, pp. 87-90.

4) Liu, J., Zhang, T., and Ma, J., “SDN-Based In-
band Network Telemetry for Low-Orbit Satellite
Networks,” 2023 11th International Conference on
Intelligent  Computing and  Wireless Optical
Communications (ICWQOC). IEEE, 2023, pp. 86-90.

5) Su, Y., Liu, Y., Zhou, Y., Yuan, J., Cao, H., and
Shi, J., “Broadband LEO satellite communications:
Architectures and key technologies,” IEEE Wireless
Communications, Vol. 26, No. 2, 2019, pp. 55-61



	지상-위성 통합망에서의 SDN 기반 링크 모델 분석 및 라우팅 기법 설계

