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HZ 0|88 S4l AHIA

o 1N SA YA MHIA (Fixed Satellite Service)

Voice, Video, Data, VSAT (Very Small Aperture
Terminal), Transponder Leasing

¢ 0| S A HHIA (Mobile Satellite Service)
Mobile Telephone, Mobile Internet

A 9E 4 MHIA (Direct Broadcasting Satellite
Service)

Direct—-to—Home TV Service, Digital Audio Radio
Service
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Figure 3: Geostationary Satellites by Orbital Location

Commercial Communications Satellites
Geosynchronous Orbit
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Koreasat (223 ¥14)

o Koreasat—1 (1995), Koreasat-2 (1996),
Koreasat-3 (1999)
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HIOI& =3H (Data Relay) ¥4

& Tracking and Data Relay Satellites (TDRS)
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dit = Ak /4= 0180t J|a 252 2=

¢ EH.LLI-IOI I—IjH{”_CL j|/\|- O|/\-|

Al /M - O
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o AN 8&E &M oiZ, Mol ZAl, AHE BAHL Ad, EX 0|8 A

o A7 EEH ZAl ®H
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¢ JLOHAE HA 25 24
Landsat-7(1.5m, 0/=), IKONOS-2(1m, 0|=), Quickbird-
2(0.6m, 0]=), OrbView(1m, 0l=), SPOT-5 (2.5m, ZT&tA),
KOMPSAT-2 (1m, &t=), KOMPSAT-3 (0.7m, St=2)

¢ SAR 94
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Name DigitalGlobe ORBIMAGE Space Imaging
Location Longmont, CO | Dulles, VA Thornton, CO
Year Launched [ 2001 2003 1999
Satellite Name | QuickBird OrbView—3 IKONOS
Resolution 0.61m 1m black/white 1 m black/white
(meters) black/white

@ 2.44 m 4 m color 4 m color

color
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<Hubble Space Telescope launched in 1990>
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U.S. Launch Service Providers
Lockheed Martin (Atlas)

Boeing Launch Services (Delta) L
Orbital — (Pegasus)

LT E SN

SpaceX — (Falcon)
LOCKKEED MARTIN

L 2K R R R 2

International Launch Vehicle Market
Boeing + Ukraine — Sea Launch (Zenit)
Lockheed + Russian — ILS (Atlas/Proton)
European— Arianespace (Ariane)

India (PSLV)

Russian — Energia — (Proton)

China —Great Wall — (LongMarch)

Japan — Mitsubishi — (H2A)

e
C o

L K BRI R JER JBE R 4
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Space Industry Companies

A

BOEING

Rank | Company 2005 Space Sale | 2005 Total Sales
1 Boeing Co $9,100 $54,845
2 Lockheed Martin $9,010 $37,200
3 Northrop Grumman $4,858 $30,721
4 Raytheon Corp $3,934 $21,900
5 EADS space $3,198 $3,198
6 United Space Alliance $1,981 $1,981
7 Science Applications $1,850 $7,800
International Corp
8 Alcatel-Alena Space $1,776 $1,776
9 Computer Science Corp | $1,400 $14,120
10 Arianespace $1,265 $1,265
50 Swedish Space Corp $53 $53
—Space news Atz -
NORTHROP GRUMMAN o Y
LOCKREED MARTIN
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On Orbit Developing Planned
Science KITSAT-1, 2, 3 Small budget
STSAT-2, 3 .
/ Technology |STSAT-1 satellites

KOMPSAT-3,

Multipulpose | KOMPSAT-1, 2 A 5 KOMPSAT-6,7
Geostationally
Geostationally COMS Multipulpose

satellite
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KITSAT—1, First Korean Satellite

* Collaborate with University of Surrey, UK
« Launch: August 11, 1992

* Orbit: 1308 x 1323 km

* Dimension: 352 x 356 x 670 mm

» Weight: 48.6 kg

- Power: 30 W (Max)

* Cost: ~US$3.8M

* Payloads:
CCD Earth Imaging System (CEIS)
Cosmic Ray Experiment (CRE)

greart space Program- 21
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KITSAT-2

* Made in Korea

» Almost same bus system with KITSAT-1
« Launch: September 26, 1993

* Orbit: 791 x 804 km, Sun—synchronous
* Dimension: 352 x 356 x 670 mm

* Weight: 47.5 kg

* Power: 30 W (Max)

* Cost: ~US$3.2M

* Payloads:
CCD Earth Imaging System (CEIS)
Low Energy Electron Detector (LEED)

Korean Space Program- 22



KITSAT-3

* New model designed in Korea

« Launch: May 26, 1999

* Orbit: 740 km, Sun—synchronous
» Dimension: 495 x 604 x 837 mm
* Attitude: 3—Axis Stabilized

* Weight: 110 kg

* Power: 150 W (Max)

* Cost: ~US$8M

* Payloads:
Multispectral Earth Imaging System (MEIS)
Space Environment Scientific Experiment

SENSE T(orea'n Space Program- 23
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KITSAT-3 Images

<lcebergs, Greenland> <San Francisco Airport>
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KOMPSAT-1

» Developed by Korea Aerospace Research Institute (KARI) with the
aids of TRW

* Launch: December 21, 1999
* Orbit: 785 km, Sun—synchronous

* Dimension: ¢ 1.35x 2.5 m
* Attitude: 3—Axis Stabilized
* Weight: 470 kg

« Cost: ~US$200M

» Payloads:

Electro—Optical Camera (EOC)

Ocean Scanning Multi-spectral Imager (OSMI)
Space Physics Sensor (SPS)
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KOMPSAT-1 Images

EOC : Electro—Optic Camera OSMI : Ocean Scanning Multi-
Resolution: 6 m spectral Imager
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Challenging Remote—Sensing Satellites

¢ KOMPSAT-2 (2006) — 1 m resolution
¢ KOMPSAT-3 (2011) — 0.7 m resolution
¢ KOMPSAT-3A (2013) — 9 m IR Image

¢ KOMPSAT-5 (2010) — 3m SAR (Synthetic Aperture
Radar) Image
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» Based on KITSAT—3 bus system

 Launch: September 27, 2003

* Orbit: 680 km, Sun—synchronous
» Dimension: 665 x 551 x 830 mm
« Attitude: 3—Axis Stabilized

* Weight: 106 kg

« Cost: ~US$11.6M

* Payloads:
Far Ultraviolet Imaging Spectrograph (FIMS)
Space Physics Package (SPP)

Korean Space Program- 28
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Far Ultraviolet Imaging Spectrograph (FIMS)

Jointly developed by KASI, KAIST and UC Berkeley

Wave length: 900 ~ 1150A, 1335 ~ 1770A

Spectral Resolution: ~2A Detector Parabolic
Assembly Cylinder
FOV: 8° x 5 Mirror
Detector: MCP
UV Lights
From
Space
Grating
L&S

Slit & Shutter
Assembly
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FIMS Image

FIMS Vela SNR CIV 1550
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STSAT-2

* To be launched by first Korean launch vehicle, KSLV
- Launch: 2008 (TBD)

* Attitude: 3—Axis Stabilized
« Weight: < 100 kg

* Payloads:
Dual Channel Radiometer

Korean Space Program- 31



STSAT-3

* More advanced bus system
- Launch: 2010 (TBD)
* Weight: < 150 kg
* New Technology
Enhanced on—-board computer with LEON

processor

Li—lon Battery

Multifunctional structure

Electrical propulsion system
* Payloads

COMIS (Compact Imaging Spectrometer)
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