Introduction to
Remote sensing and
aplications
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What is Remote Sensing 9

“Remote Sensing is defined as
the science and technology by
which characteristics of objects
of interest can be identified
without direct contact”
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Type of remote sensing

= Optical remote sensing

— High resolution (Quick bird, IKONOS, LANDSAT, SPOT.
THEOS (Thailand Earth QObhservation System) )

— Modcrale or Low resolution (Terra-MODIS.NOAA)

» Non Optical remote sensing (Microwave)

- Passive Scnsor
- Aclive Scnsor
+ Svnthetic Aperture Kadar {SAIL)
+ Real Aperture Radar { RAR)
+ Swinthetic Aperture Radar Interferometry (InSAR)




Polar Orbit Satellite and Geostationary Satellite

Remote Sensing System
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Data collection by remote sensing

Architecture of orbital system Ground track

Low earth orbit (LEO) o -
= 125 min . h<6,000 km —

= Earth scnsing, some communication Human space flight
Medium earth orbit (MEQO)

=225 min < T<24 hr. 6,000 km< h<36,000 km A
=»some carth sensing, navigation (military) -
Geo-stationary orbit (GEO)

=2 T=24 hr, h=36,000km

=2 geosviichronous, geostationary

Higher Earth orbit (HEO)

= T=24 hr, h=36,000km

=>moninya orbit(military,comunication)

End of Mission
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What Does a Sensor Measure?

Reflected energy from the Earth

Ground Track for 16 Orbits -« e Emitted energy from the Earth
= Scattered Energy trom the Earth
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Several Important Numbers.... - Reflected Energy of Sun Light
s ,__,,,:‘//‘T':'."--‘\ y / i
. . ;“L-— —) Scatter
*Radius of Earth approx. 6,300km mEal N\ attenuated
(a=6377, b=6356, Bessel ) R \r2

*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




Reflexionseigenschaften von Vegetation
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Water content ;

Type of remote sensing

= Optical remote sensing
— High resolution (Quick bird, IKONOS, LANDSAT, SPOT.
THEOS (Thailand Earth QObhservation System) )
— Moderale or Low resolution (Terra-MODIS.NOAA)

» Non Optical remote sensing (Microwave)
- Passive Scnsor
- Aclive Scnsor
« Swnthetic Aperture Radar {SAR )
+ Real Aperture Radar (RAR)
+ Svnthetic Aperture Radar Interfercmetry (InSAR)




Optical Remote sensing

Landsat 7 ETM+ Image around Lake Titicaca, Boliviaf'Penll?

1-Meter Pan-Sharpened Image

Microwave-RS (Non optical)

JERS1-OPS ~ JERSI-sar
(Optical sensor) (active microwave sensor)

20




Constant angular velocity
/_ of rotating sconres mirrer

D :

< . \?Oif\ nadir
Cnadir \\ NS
— T —W‘“\l\—x\i‘ =

ax
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Quickbird
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&) Ociginaldaten elnzr Helbeoile
b) panoranakeerigierte Daten mit Bildelementer ungleicher Griife
¢) panoranskorrigicrte Daten mit Bildelemeten gleicher Grife
{interpoliert)

Example i
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ifopiu sensor altitude = 450 km. Res.=0.60 m

Fhofogrophie Abtasier Fhotographie Abtester

Ans. 75 km impossible.
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Jagiivinanila Sidegdu IFOV=1.0 prad. FOV =90 °

Ans. h=0.8/1x10°=800,000 m. = 800 km
Res' = 0.8 /cos*(90/2)=1.6 m. Phatagraphie Ablesfer
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Multi Channel Image

Digital Image Data Pixel

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

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

Band or
Channel

Bit and Binary System
*The gray level of each pixel is recorded and stored as
finite number of bits

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

*Example of 3 bits image

Bit2 | Bitl |Bit0 |Gray |DBi2 |Bitl |Bitd | Gray
level level

0 0 0 0 1 i 0 4

0 0 | 1 1 1] X 3

0 1 { 2 1 i} 0 X

0 1 ] N 1 1 X

It k =8 . the group of bits is called “byte”.

Pixel Value




Binary system in computer memory

Pixel value is stored in limited space in a computer memory. 1 unit = 1

byte = § bits Question?
& bits has 28 =2x2x2x2x2x2x2x2 =256
Combinations of on/off at bits.

L
I
Thus k bits unsigned integer has 0 to 2%-1 of data range. |
8 bits(1 byte)! pixel 0to 255 | byte =8 bits ' r
16 bits(2 bytes)/pixel 0to 65535 76543210 OU 01 Our lﬂ
1024 bytes = kB *
1024kB = IMB 11011010
1024 MB =1GB D R
1024 GB =ITB Binary system
Hexadecimal svsiem

]:lnage gize In Byteg (0123436789ABRCDEF)
1024 width x 1024 height x 7 bands/1 byte/pixel —>= 7 MB ? .

Reference:

Assoc.Prof.Dr.HONDA Kiyoshi, Lecture Note .School of
LIngineering and Technology AIT Thailand.

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/paper | intro.shtml)

» JPL Radar Site (http://'www.jpl.nasa.gov/radar/sircxsar/)
 Australian geological Survey Organization
(http://www.agso.gov.au/)




