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(Mathematical Modeling and Performance Analysis of
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Abstract

Inter-Satellite Links(ISL) technique in the Polar Orbit Satellite plays the key role in the
communication methods in IRIDIUM system, where the ISL is commonly established between
neighbor satellites. The system has major drawbacks in maintaining the multi~hopping link
connectivities while the satellite nodes are communicating each other. The proposed system is newly
designed to allow diagonal link connections between the satellites and shows how it does improve
the performance. The optimized number of satellites in terms of their altitudes and visible distance
are calculated. The traffic parameters and the probability of blocking are analyzed to compare the
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visible satellite link method with the neighbor link method mathematically.

I.ME

A=l GEO(Geostationary Earth Orbit) ¢
AL AgAd 5o Ao r Azt Bale] o)

*IERR, BADORE ETRSEE TN

(Division of Electronics &  Infor.

Engineering, Myongji University)

# B e ARSI AR oA A
ARl 23l =l A

HEHFRI1999F1 A1 E, SHUS L 199F6A22H

and Comm

897

Aol wle} AHAZQ LEO(Low Earth Orbit)9}
MEO(Middle Earth Orbit) $14¢] /Wde] S3}a
cp 20 o)g ko] Avnd

D AAA oAciAy sl A A4 5= ik

2) x@dAzke] Hojal &4, dlofe], dat ¥ Hew
tjo} mgAle] Fhgsicl.

3) %7} ol uu} AMuixjde] zhiet A =27]
9] &4 ¥ ot AHY Hridae 94w €
ud7ke] gaidAe] 7hssl

4) GEO $1A4xc) =7)e} F=po] v 2oy (LEO:
50kg~700kg  GEO: lton~15ton) ZHAAQ



18 97 47 928 Hedte FAE SAHEA Aol $44 29y 2 45Ed B

slxe] glck

5) B3] Zx|HelA= MS(Mobile Subscriber)7}
A=A e "HadAe] rFedt IS DS
W 4 qlek

a2y LEO/MEQ Al2¥l& GEOSIA A2}
o] wlo] yA=EA] ¥ $AIE} PSS
F34nrl weug §] 2AEPE AjolAlA Ha
A7 AAE AN A FE Sk "ep B
o] -wjol]- AulAFel MSEE815 J-g=om>]-
MRS 8hEo] FolAA HWIH R 3 AEE FY
& wHc)

AL 94 Ax"dde A2 5o Ax" H
AFES Jehlle 214l £55) BES 3 A A
s Agale] AHEFQ MS7H ¥ A= eHel] 7)ske]
ZAAEA = #ge] A dFetreld] wt oy
S Al eA] Bao] Hgsich =3k A= $A4A
2dellA A2l FHAL AFHA MS7tl FAEE
Abshek g=e] ¥ d=eow Bl ohiel A7t H=
(ISL)¢] EE2A] W3lg ¥719sHA &9 ojepd ISL
Y3 BE2A) Wl o7t ZAIFAe] WY 5 slch

[5] clMe ISLEa B3] wisld] g3l JAE
2 g s el wgken [8] oAe
ISLE =7} o)3-$1Ad7kelt AR 7350 diste] 24
slode}. £ =ioldde o] AR opzt WA
7re] Bax Qo] H4d 7% A FALe] 9%
3 23l drhd 13iAA 4 gleR] E43isdch

WA DA AR fA2HY 71818
GBS s oleiR)t J|FEk BAl %
Eg mdzy B gagh 718 AAE =3tk

mA«AE  ISLgE=et  AWlER =(Up-Down
Link)ell %t by mds =z $48 sjgo
VA A EdeldadsE F3ld 7|1E A2H3 A
bgAPER vk

O. LEO/MEO %Mol tiet 24

g Sl A TF-Eael] BlAAE footprint W]
77} FoAH olAL A7} e, BT A Z 6
olgol & A F-EHel AuAE & 5 oK 1)
footprint Y ¥KX|SS] =7|E AAsE $417 ¢ (0]
3 W HRE 2ADE 9K TE(h), ATIAS
(0), Wen) FANA 7 & glept?]

(898)

# s+

satellite

a2 1. 94 beamoll g stejilel
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Table 1. Variation of Beam Radius Center
Angle to the change of Altitude,

€ mins 7.

(& mn = min elevation angle, and Set beam
angle)

= (km) 500 | 600 | 700 | 80
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