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Polar Orbit Satellite and Geostationary Satellite
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Ground Track for 16 Orbits"
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Several Important Numbe

*Radius of Earth approx. 6,300km

(a=6377, b=6356, Bessel )

Altitude of Polar Orbit Satellite *300km - 900km

eLandsat 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




Reflected Energy of Sun Light
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* Optical remote sensing

— High resolution (Quick bird, IKONOS, LANDSAT, SPOT,
THEOS )

— 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 dnSAR)

Optical Remote sensing

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

Comparison between IKONOS and

Quickbird
¢ [tem IKONOS Quickbird
¢ Focal Length 10m 9m
¢ Altitude 680km 450km
+ No of pixel/l 13,800 27,500
ﬂsolution 0.82m 0.61m
+ Coverage 11x11km 16.5x16.5km

[FOV 1.206 prad. 1.356 urad.




1.8 desmamen i lannudans 10 cm (nadir).azdes

Tawiien quick bird meamnszauanugamia

silagiiu sensor altitude = 450 km. Res.=0.60 m

Ans. 75 km impossible.

2. arunenaaritdenglaazidean 80 cm (nadir). sensor oggs
milasazu3nalnaga off nadir szewmwvesinglaseiataiigaie

Jagivinamla mifegiu IFOV=1.0 urad. FOV =90 °

Ans. h=0.8/1x10-=800,000 m. = 800 km
Res’ = 0.8 /c0s?(90/2) = 1.6 m.
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FPanoramaverzerrung
a) Originaldaten einer Helbzeile
b) panoramskorrigierte Daten mit Bildelementen ungleicher Grlife
¢) paroramakorrigierte Diten mit Bildelemeten gleicher Grile
(interpoliert)




Abtaster

. Fhofographie Abtaster
Fhotogrophie Ablasier groph

Digital Image Data Pixel

Pixel (Picture Element) ,pixel has a value f(x.y)
x,y:integer, f: brightness in most case, integer

CONTINUOLS
IMAGE
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& ok, 18 10 RE] 2002

Filw Stntch Fiter Option  Help

Mult1 Channel Image

Color Image: 3 channel for R,G,B
Landsat TM 7 Channel




Bit and Binary System

The gray level of each pixel is recorded and stored as a finite
number of bits.

If there are k bits/pixel, total of 2k gray levels over the range 0 to
2k.1

Exmaple of 3 bits image

bit map graylevel bitmap graylevel
bit2  bitl  bit0 bit2  bitl  bit0

0 0 0 1 0 0

0 0 | 1 0 |

0 1 0 | | 0

0 1 | | | |

if k equals 8, the group of bits 1s called byte.

Binary System i Computer Memory
Pixel value is stored in limited space in a
computer memory. lunit = 1byte = 8bits

8 bits has 28=2*2*2¥2¥2*2*2%) — 2564
combinations of on/off at bits.

Thus k bits unsigned integer has 0 to 2k-1 of
data range.

8bits ( 1byte ) / pixel 0-> 255

16 bits (2bytes)/pixel 0-> 65535

1024 bytes = 1KB
1024 KB =1MB
1024 MB =1GB

Image Size in Bytes

1024 width *1024 height *7 bands /
1 byte/pixel -> TMM
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