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Remote Sensing System

Satellite Remote
Sensing - Earth
Observation
Broad Area

Quick,
180 kmx180km
30 sec
Repetitive
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Architecture of orbital system

• Low earth orbit (LEO)
� T<25 min , h<6,000 km
�Earth sensing, some communication Human space flight

• Medium earth orbit (MEO)
�225 min < T<24 hr. 6,000 km< h<36,000 km
�some earth sensing, navigation (military)

• Geo-stationary orbit (GEO)
�T=24 hr, h=36,000 km 
�geosynchronous, geostationary

• Higher Earth orbit (HEO)
�T>24 hr, h>36,000 km 
�moninya orbit(military,comunication)

GEO

HEO
MEO

LEO
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Polar Orbit Satellite and Geostationary Satellite
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Ground track

launch siteHow height you can go?



7

Ground Track for 16 Orbits
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•Radius of Earth approx. 6,300km 
( a=6377, b=6356, Bessel )

•Altitude of Polar Orbit Satellite •300km - 900km
•Landsat 705km, JERS-1 568km, SPOT 822km,

NOAA 833-870km
•Altitude of Geo-stationary Satellite 35,800km
•Speed of light 300,000km/sec
•Speed of Satellite ( relative to the earth )
•6.5km/sec = 23,400km/hour, Jet Passenger Aircraft
900km/h

Several Important Numbers
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Type of remote sensing
• Optical remote sensing 

– High resolution (Quick bird, IKONOS, LANDSAT, SPOT, 
THEOS (Thailand Earth Observation System) )

– Moderate or Low resolution (Terra-MODIS,NOAA)

• Non Optical remote sensing (Microwave)
- Passive Sensor
- Active Sensor

• Synthetic Aperture Radar (SAR)
• Real Aperture Radar (RAR)
• Synthetic Aperture Radar Interferometry (InSAR)
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Optical Remote sensing

Landsat 7 ETM+ Image around Lake Titicaca, Bolivia/Peru



15

16



17

Microwave-RS (Non optical)

JERS1-OPS
(Optical sensor)

JERS1-sar
(active microwave sensor)
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nadir

Off nadir

Field of View (FOV)=θ

Instantaneous Field of View (IFOV)= ∆θ= ω



19

20

Θ=FOV/2 =θ/2
IFOV = ∆θ= ω
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22•IFOV                     1.206 µrad. 1.356 µrad.
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Example
1.���������������������������� ��!� 10 cm (nadir)."�����

������#	��� quick bird �������	�$��� %�����&�#	����
���'(""�% � sensor altitude = 450 km. Res.=0.60 m

Ans.  75 km impossible.

2.��	
����	��������������
������ 80 cm (nadir). sensor ������

��������� !
	"�#��$� off nadir %����&�'(��	)*�$�������+)�����$�
�,��
	)*�$��(���
����� ���-.%%$�)� IFOV=1.0 µrad. FOV =90 º

Ans. h=0.8/1x10-6=800,000 m. = 800 km
Res’ = 0.8 /cos2(90/2) = 1.6 m.
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Digital Image Data Pixel
Pixel (Picture Element) ,pixel has a value f(x,y)
x,y:integer, f: brightness in most case, integer
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Reference:
Assoc.Prof.Dr.HONDA Kiyoshi, Lecture Note .School of 

Engineering and Technology ,AIT Thailand.

Suggested Web Sites:Suggested Web Sites:
• AUSLIG (http://www.auslig.gov.au/)
• Space Imaging (http://www.spaceimage.com/)
• Australian Bureau of Meteorology

(http://www.bom.gov.au/sat/intro/paper1intro.shtml)

• JPL Radar Site (http://www.jpl.nasa.gov/radar/sircxsar/)
• Australian geological Survey Organization

(http://www.agso.gov.au/)
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