#Basics of Remote Sensing

(ntroduction e 2
"Remote Sensing is the art and science of af:qungT mm:ﬂ:ﬂ;ﬂnr; :»Wt ﬁé'%
surface without having any physical contact with lt S Y S&Fi’*@ )
recording of reflected and emitted energy.’ *‘Remate - ay and &W
means believing or observing or acquiring SomMe inforrmation. *

in_short- “Remote sensing means acquirng infnrrqation of things from 3 lstarg
Remoate sensing also known as the Earth observation.

Means observing the earth with sensors from high above its surface. Sensgr ,,

ke simple cameras except that they not only use fisib'e light but aiso other
of the electromagnetic spectrum such as infrared, microwaves and ultraviolet 2 Qiong

They are so high up that they can make images of very large area. Nowagsy
remote sensing is mainly done from space using satelites.

Milestones in the History of Remote Sensing

1800 Discovery of Infrared by Sir W. Herschel
1839 Beginning of Practice of Photography
1847 infrared Spectrum Shown by JBL. Foucault

1859 Photography from Balloons
1873 Theory of Electromagnetic Spectrum by JC. Maxwell

1909 Photography from Airplanes

1916 World War | Aerial Reconnaissance

1935 Development of Radar in Germany

q. 1940 WW It Applications of Non-Visble Part of EMS , .~

T(.l 1950 Mihtary Research and .DE"’Q!OPFDEHS_ . TN _:!! k:

BN SN~

ol

1. 1959 First Space Phatograph of the Earth (Exploreri‘u}’: I
12. 1960 First TIROS Meteorological Satelite Launched
13.1970 Skylab Remote Sensing Observations from Space
14.1972 Launch Landsat-1 (ERTS-1) : MSS Sensor

15. 1472 Rapid Advances in Digital Image Processing
16. 1982 Launch of Landsat -4 = New Generation of Landsat Sensors M

17.1486 French Commercial Earth Observation Satelite SPOT

18.1986 Development Hyperspectral Sensors g
19. 1940 Development High Resolution Space barne S)’STEIT'IS First Cﬂmw:u‘h

Developments in Remote Sensing
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7018 Towards Cheap One-Goal Satelite Missions
21,1999 Launch EOS : NASA Earth Observing Mission

221849 Launch of (KONOS, very high spatial resolution sensor system

remote Sensing Qverview

The science of acquiring igformation about the .earth using instruments which ére
emote to the earth's surface, usually from aircraft or satelites. Instruments may
sse visible light, infrared or radar to obtain data. Remote sensing offers the ability
1o observe and collect data for large areas relatively quickly, and is an important
source of data for GIS.

in fact, any information acquired from the object without touching is Remote Sensing.
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Components in Remote Sensing |
e vehicle which carries a 5ens::rr. |E. Satelite, arcraft, balloon, etc..

that receives electromagnetic radiation and cenverts It into a
pe recorded and displayed as enther numerical data or an image.

* platform TH

* vice
Sensors. pe
signal that can
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Types of Remote Sensing
Passive Remote Sensing and Active Remote Sensing
Active Remote Sensing

Passive vs. Active Sensing

I Passive Sensing The sun's energy is either reflected as it is for vishe
wavelengths, or absorbed and then re-emitted, as it is' for thermal infraed
waye{engths_ Remote sensing systems which measure enerqy that is natwll
dvaable are called passive sensors. Passive sensors can only be used to detec
f;ﬁ"'g}' when }"*E_"fi_tm'ﬂﬂ}f 1t:fr:ct.n'rmg;.' energy I1s avalable. For all reflected enerdf
TI'I; can only take place during the time when the sun is iluminating the
= ‘:H s no_reflected emergy available from the sun at night. Energy hat B
: Ufa ¥ :mﬂqd*ésuﬁ#as thermal infrared) can be detected day or "@“tés

2 A:t?vessénzn? D:ﬂt o e P he ool y
m" CTWI;'.' SENsors, p.ruwde their own energy source for ilftmmd::
i l’&dlatinnhr fi radnat:nn which is directed toward the target to be l”“ﬁ"gﬁ:;.
Advantages fureacctEd rom that target is detected and measured by the Eerrmi:ui
riiice thetwtg SENSors inciude the abiity to obtain measurements & ?“1&_
Bl v ime of day or season. Active sensors can be used 2 ;

e’ 9ths that are not sufficiently provided by the sun, !
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_~icrowaves, of to better control the way a target is lluminated However active

5?.515“5 requirﬁ the gentfaﬂ'ﬂrl of d f&iﬂy lﬂ'gﬁ amount of Eﬂerg‘f to adequately

juminate targets. Some examples of active sensors are a laser fluorosensor and
5 synthetic aperture radar (SAR).

Multistage Remate Sensing Data Collection

Satellite based remote sensing Advantages: Lews
peomeiric envens (plmifonn is stable) Divadvantages: Need to wait 2 tame
[or certain evenl

Fixed spatial resoloticn

Acrinl surveylng

Adynpinges: Acquire auy times suy events
Variakle spatind resolution by changing fhight

altitude nnd comern foenl leingih Disndvamlagey: High peometric
o

requare soplushicated geowetnic cormection model Costly for swpecific

pres, apecifie propose

(e.g. study about camopy, sonl t‘:i;llllllltﬂ. de) o

| |
e g | "

Types and Uses of Satelites
- Types of satelites can be classified by ther orbit characteristics.

Type 1 low earth orbits/satellites: normally used in spy satelite (military purposes)
Type 2. Sun-synchronous orbits/satelites. a polar orbit where the satelite always

trosses the equator at the same local solar time. Most of the earth resources
satellites are sun-synchronous orbit.

The ‘bit from pole-to-pale. These are polar orbits which are tsynclj;:ir::::
e - telite in @ sun synchronous orbit would usually be at an 3l
o the G :.-;a 1000 km. Generally these orbits are used for E+arth nbae::vﬂtruf'l.
of bttwe:n iggth:r forecasting @s ground observation is improved if the surface is
solar study,
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lites at very high altitudes, whjq o

" i . i q te
Type 3 Geostationary Orbits/Satelites. 53 ‘ e L
the same portion of the Earth's surface at all times. Especally n Metrolgiy

apphcations,
There are satelites that orbit the equator. A geostationary orbit, often referreg ty

as a2 GEO orbit, circles the Earth above the equator .ffﬂ”" west 1o east at 3 heighy
of 36 000 km. As it follows the Earth's rotation, which tzkes 23 hours 56 MiNutes

and 4 seconds, satellites in a GEQ orbit appear to be 'stationary” over a fixed positgn
Their speed is about 3 km per second.

* Fived position on specific location
*Samespeed us earth ratation speed

*Wide areacoverage
*Especially designed for weather monitoring

The Electromagnetic Spectrum ;ﬁ

Wl

d

The electromagnetic spectrum ranges from the shorter wavelengths (including gﬁm"‘
and x-rays) to the longer wavelengths (including microwaves and broadcast fid
waves). There are several regions of the electromagnetic spectrum which are used
for remote sensing. The wavelength i1s the length of one wave cycle which ca"
measured as the distance between SUCCESSIVE wave crests w;;vele;‘rgth s usWl
represented by the Greek letter lambda (A) Wavelengrh e n;:easur ed in meters (_.e_.__uf
or some factor of meters such ds nanometres (nm, 10°* meters), micrometres (

10°* | 3 |
rngtres) and centimeters (cm, 1072 meters). Frequency refers te the mmbf‘

I.ll
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e rests passng I 3 GVEN PAN in SPECITIc Uit of tme. 1t is normaly measured

wave length and frequency is rehtecl to folowing formula
: : | =c/ A i
= Frequency ¢ = 8peed of Light A = Wavelength

E1E Microwave pmete semang (Active Remite Soming)

wavesength phetan e
v hartz) A foentimetres) m[iu:wuﬂ
"‘ (> h::;l.u‘v."' Y I: 1“-!'-
fold o) A .rl ﬂ“'
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Torth-
G intytamedn Bl aca, in,

properties of Electromagnetic Waves
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Spectral Properties and Principal Applications

Incident energy

Emitted en

(Emitted bysubstance;
¢.g. Surface Temperature)

Transmitted energy

i
-~ Absorbed i
TR @  or Refracted energy

l\hl

Band Wavelength Principal applicztions
(mm)
B-1 045 - 052 This band is useful for mapping coastal water
(Blue) arees, differentiating between soail and vegetation,
forest type mapping, and detecting culturad
features.
B-Z 052 - 0.60 This band corresponds to the green reflectance
(Green) of healthy vegetation. Also useful for cultural
feature identification,
B-3 0.63 - 0.69 This band is useful for discriminating between |
(Red) many plant species. It is 2zlso useful for
determining soil boundary and geslogical boundary
delineations as well as cultural features.
-4 --| 0.76 - 040 This band is especielly responsive to the
3 (f!_ear-lnfr ared) | amount of vegetstion Biomass present in 2
& scene. {t 1s useful for crop identification and
i 0 .tg emphasizes soil/crop and land/water contrasts. |
=5 155 - 17 This band is sensitive to the zmount of watel |

(Mid-Infrared )

| discrimingte between clouds, snow, and ic€

in plants, which is useful In crop “"ng
studies and in plant hezith anzlyses. This iS "55“:
one of the few bands that czn be used (8
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. s mportant for the discrimination of
- 235 This band s Impaor , 2
V57 %Pﬁ-lnff Ed) : geolugic rock type and soil boundaries, as well as

|

' tress detection, heat intensity, insecticide
B | (Therma s

This pand is useful for vegetation and Crop

' | al pollution. It
ations, and for locating therm o
g&dso be used to locate geothermal activity. |

ar

| sail and vegetation moisturé content.

"""
Visual Interpretation |

we noted above many of the Remote Sensing studies using human interpretation
As

visudl interpretation techniques. How we can do @ visual interpretation? There are
;m elements are there which makes visual interpretation easier. They are

* Tone refers to the brightness or color of the image. Tone is an important

element in identifying target. Variations in tone enable to identify the target
gdong with other elements like shape, size etc.

Shape the general form or structure of the individual objects. Shape is the
most helpful interpretation technique. Shape of 3 sharp edge may be an
agricultural field rather than 3 naturally created forest. Linear shape of the road
and rail way makes it easy to identity.
Size of objects in an image is function of scale. It Is important o assess the
size of the target relative to other ob JECts in a scene, as well as he absolute
size, to ad the interpretation of the target. For example if an nterpreter
dentified an area having larger buldings such as factories or ware houses then
t may be an industrial region while 2 clustering of small building indicates ‘they
may be a settlement area.

Faﬁern means the spatial arrangement of visibly discernible objects in the
mage. Pattern helps to identify objects having similar characteristics like orchard
ha\'e evenly spaced tress which may show a similar pattern which makes
identification easier, Regularly spaced vilas are another example of same pattern,
Texture

' s the arrangement and frequency of tonal variations in particular zrea
of an image. Several types of textures are there like rough texture and smooth
texture. Smaeth texture will have uniform, even surfac

€ and little tonal variations.
Grassland is a typical example for smooth texture. While rough texture may
change tonal vanations abruptly. Texture is one of the most Important elements
for distinguishing features in Radar imagery.

Shadow can help the interpretation easier at the same time it can reduce

interpretation. it ¢an provide the idea about the relative relief of the target
which makes identification easier. While i¥ the shadow falls on an ob

JECT it wll
hide that object and it makes much difficult to inerpreter. -
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