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History (1)

B 1950-

1957.10.4 - Sputnik 1, (Soviet Union)
> .
> 0.58m, 83.6 kg
> 1 215~939Km

1957.11.3 - Sputnik 2, (Soviet Union) Sputnik 1
> G )
> :103.8 min
> 1 212~1660Km

1958.1.31 — Explorer 1, (United States)
> 1.2m 0.203m, 14.6kg Explorer 1
> : 358~2550Km [ J —
> .,
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History (2)

B 1960-
1961.5 - (United States)
1969.7.21 — apollo 11 (Soviet Union)
>
B 1970-
1975.7 — 18 (US), 19 (SuU)

, (Soviet Union)
1981.4.12 Space Shuttle Columbia

E 1980-
1985. Open Skies (Us), , )

E 1990-
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Basics

centrifugal force

Fe

gravity force
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Basic (2)
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FIGURE 1.3 Satellite uses. (a) Navigation and position location; (b}
terruin and weather observation; {¢) data networking; (d) deep-space
exploration.
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Satellite Type

: Gyroscopic stiffness ,
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Real time position in Google Earth
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Orbit type

(LEO)  1000km

(GEO)
38000km

(MEO)
20000km
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Orbit type

(Low Earth Orbit)
: 500~1500km( Van allen )
: 90~120 min

(inclination angle) 0~90 90

- = e e
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Orbit type

(Medium Earth orbit)
: 5000~15000km( LEO )
2~24
Van allen ( 1500~5000km , 15,000~30,000km)
( GPS, Glonass, Galileo )

@
W N/ K
W

GPS Galileo System

Y
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Orbit type

(Highly elliptical orbit)
low-altitude perigee and an extremely high-altitude apogee

Van allen

Moliniya

Moliniya Sirius
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Orbit type

(Geostationary orbit)
(inclination angle : 0 deg )

: 24hr
(' eccentricity ) 0,
: 35,786km.
, , SBAS( GNSS )
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Space Segment

Marine 4

\\

-
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Ground Segment User Segment
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Figure 11 INTELSAT IV-A sateltite. (Courtesy of Intelsat)
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90~600km ,
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-70 ~80
. 1%
(Albedo)
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First launch by country
Order M Country M Year of first launch [ Rocket M Satellite
1 Bl Soviet Union 1957 Sputnik-PS | Soutnik 7
2 = United States 1958 Juno| Expiorer |
3 I+0 Canada 1962 Thor-Agena | Afpusits |
4 I ) France 1965 Diarmant Astérix
5 @ Japan 1970 Lambda-45 | Jsun
B - China 1970 Long March 1| Domrg Fang Honag §
7 25 United Kingdom | 1571 Black &rrow | Pospera K-3
g — Mz 1980 LY Rokini
=] == Israel 1928 Shavit Ofeq !
- = Fussialll 1992 Soyuz-L Kosmos=2178
— - | rainel!] 1992 Tayklon-3 Sivalag (x3 Russian)
1 — Iran 2009 Safir-2 Oridt
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E 13% 2003
910
E ( , %) : Futron Corporation(2004).
1996 1997 1998 1999 2000 2001 2002 2003
380 490 550 604 737 786 861 910 13.3
, BU, , R
40 50%
(65 ), (‘70 ), (‘88 ) 1 GNP 5,000 6,000
E )
10%
5 EU 15-20%
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-Global positioning system

Satellite Broadcasting system

24 satellite + 6 spare sat.

At least 4 satellites needed for 3D
calculation.

Car Navigation, Personal
Navigation, Avionics, Survey, etc...

Accuracy(L1, C/A code, CEP, 50% probable)

|| standalone | DGPS
Horizontal 10m im
Vertical 50m 5m

32 Seoul National University S‘!A:GI_
NSS Lab.




— Galileo system
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— Galileo system

@ European Global Navigation Satellite System

@ Highly accurate & guaranteed global positioning service
under civilian control

@ Inter-operable with GPS and GLONASS
@ 30 satellites (27 operational + 3 spares)
@ 3 circular Medium Earth Orbit
€ Semi-major axis : 29601.3km
@ Inclination angle : 56 degree
@ Good coverage : & 75 degree
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= ( ) C Ku :
" (G ) : :
Global Mobile Personal Communications by
Satellite (GMPCS) — Iridium, Globalstar, ICO (
)
[ — Teledesic( Microsoft ), Spaceway( Hughes) ,

Celestri( Motorora )
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