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Definition of Remote
Sensing

¢ Remote Sensing is the science of acquiring,
processing and interpreting images that record
theinteraction between_electromagnetic energy
and matter (Sabins, 1996).

® Remote Sensing is the Science and art of
obtaining information about an object, area or
phenomenon‘through the analysis of data
acquired by a device that is not in contact with
the object, area or phenomenon under
Investigation (Lillesand and Kiefer, 1994).
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te Sensing

IIIIIIIIIIIIIIIIIIIIIIIlllllllllllllIIIIllllllIIIIIllllIlllIIIIIIIIIIIIIIIIIIIIlllllllllllllIIIIllllllllllllllIIIIIIIlIIlIIIlIIIlIIIIIIIIIIIIIIIIIIIWLII

700 latfo
o platform e
sensor ¥y
the sun
s  atmosphere
km | gt s e L e oction
N !
|
0 -4 =2 ooy c object
km .
© Shunji Murai 2004

..:-‘."III-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllIlIIlIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
8




Electro Magnetic Radiation

wavelength ( A)
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Visible light is only one of many forms of Electro Magnetic
energy. EM energy as traveling in a harmonic, sinusoidal
fashion at the velocity of light



RS & the EM Spectrum

e Remote Sensing is’based on
measuring Electro'Magnetic (EM)
energy.

e Most remote sensing sensor are
based on measuring the reflected
Sun light.



ENergy sources

e The Sun Is the most obvious source
of electromagnetic radiation for
Remote Sensing.

e All matter at.temperature above
absolute zero (0 K or -273 C)
continuously emit electromagnetic
radiation.



Black body radiation

e The higher the temperature of an object,
the greater the total amount of radiation it
emits. The spectral distribution of the
emitted energy varies with temperature.
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Wavelength of EM Radiation

Class Wavelength
Ultraviolet 100 — 0.4
Visible 0.4—-0.7
Near infrared 0.7—1.3
Shortwawve Infrared 1.3-3
Infrared |Intermediate infrared |3 -8
Thermal infrared 8 —14
Far infrared 14 — 1mm
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Energy interactions.in the
atmosphere

e Most of the radiation detected by remote
sensing passes the atmosphere twice.

® These effects caused principally through

the mechanism of atmosphere scattering
& absorption.

Scattering is the Absorption: Electromagnetic
unpredictable diffusion of ~ °"cf9Y traveling through the
radiation by particles in atmosphere is partly absorbed

the atmosphere. by molecules.



A

indows

hose areas of the spectrum
which are not severely
Influenced by atmospheric
absorption and thus, are

ric

2

Transmission (%)

=

= i £ useful to remote sensors, are
-8 : S called atmospheric

= £ Sun 5 windows.

E‘ - __~Ean =
03 1 10 TR 1

MM um Wavetlength  um mim

4
0

»”

L] .‘

16



Energy interactions with
earth surface features

e When EM energy is incident on any
given earth surface feature, three
fundamental energy transactions
with the feature are possible, namely
— Absorption
— Reflectance
— Transmission



Color Composites
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Energy Sources & Radiation
Principles
EM Spectrum and Windows
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Detection of EM radiation reflected (scattered) or emitted by the earth’s surface

Heflection of solar radiation
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Etnizsion of thermal radiation
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PASSIVE MICROWAVES: NO INTERFERENCE
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MULTISFECTRAL SCANNING
AERIAL PHOTOGRAPHY
MULTISPECTRAL PHOTOGRAPHY
SYSTEMATIC RECONNAISSANCE

THEEMAL INFRARED SCANMNING (TIFS)
PASSIVE MICROWANYE DETECTION  (MICRG-
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"Paszive” Hemote Sensing
(sensorwithout its owwn source of radiation)

"Passive" Remote Sensing
(sensorwithout its own source of radiation)




Some parareters of

Satellite
Satellite |Sensor Altitude |Resolution
Landsat |TM 705 km 30/120 m
Landsat |MSS /05 Km 80 m
SPOT XS 832 km 20 m
SPOT Pan 832 km 10 m
RS _ISS I
RS _ISS I
RS Pan




What do we measure with RS?
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for GIS Managers by' Aronoff
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