PRINCIPLES OF REMOTE SENSING
CODE: 18K5G08

Unit - I: Remote Sensing: Definition of Remote Sensing — History of Remote Sensing —

Development of Space Programme in India — Types of Remote Sensing.
INTRODUCTION

Remote sensing refers to the measurement or acquisition of information about an object
or phenomena from a distance without physical contact by using devices or sensors mounted on
some platform. Evelyn Pruit, a scientist in US Navy’s Office of Naval Research, coined the term
‘remote sensing’ in 1960. Presently, the term denotes gathering information about earth’s
environment by detecting the reflected or emitted electromagnetic radiation using sensors

(devices) mounted onboard a spacecraft, aircraft or by using some ground-based instrument.

Remote sensing is used in numerous fields, including geography, land surveying and
most Earth science disciplines (for example, hydrology, ecology, meteorology, oceanography,
glaciology, geology); it also has military, intelligence, commercial, economic, planning, and
humanitarian applications. In current usage, the term "remote sensing” generally refers to the use
of satellite or aircraft-based sensor technologies to detect and classify objects on Earth. It
includes the surface and the atmosphere and oceans, based on propagated

signals (e.g. electromagnetic radiation).
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The information may be gathered in an imaging mode or non-imaging mode depending
on the requirement and the availability of suitable sensors. Analysis of acquired information is
carried out using either visual or digital analysis techniques after suitable processing. In remote
sensing data is normally collected in discrete spectral intervals also called spectral bands (an
interval in the electromagnetic spectrum defined by two wavelengths or frequencies) depending
on the reflective/emissive properties of the chosen application area.

Remote sensing is the science of obtaining information about objects or areas from a
distance, typically from aircraft or satellites. Remote sensors collect data by detecting the
energy that is reflected from Earth. These sensors can be on satellites or mounted on aircraft. It

allows users to capture, visualize and analyze objects and features on Earth’s surface.
DEFINITION OF REMOTE SENSING

Remote sensing is the acquiring of information from a distance. NASA observes the
Earth and other planetary bodies via remote sensors on satellites and aircraft that detect and
record reflected or emitted energy. Remote sensors, which provide a global perspective and a
wealth of data about Earth systems, enable data-informed decision making based on the current

and future state of our planet.

Remote sensing is a type of geospatial technology that samples emitted and reflected
electromagnetic (EM) radiation from the Earth’s terrestrial, atmospheric, and aquatic ecosystems
in order to detect and monitor the physical characteristics of an area without making physical
contact. This method of data collection typically involves aircraft-based and satellite-based

sensor technologies,
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HISTORY OF REMOTE SENSING

REMOTE SENSING began in the 1840s as balloonists took pictures of the ground using the
newly invented photo-camera. Perhaps the most novel platform at the end of the last century is

the famed pigeon fleet that operated as a novelty in Europe.

History of Remote
Sensing

Balloon photodraphy
(1858)

Pigeon cameras
(1903)

Kite photography
(1890)

Aircraft (WWI and
WWIT)

Space (1947)

ing & GIE Applicator

1910 - International Society for Photogrammetry (ISP)
The first satellites
Space race began with the launch of Sputnik on 4 October 1957- USA and USSR
The first weather satellite, Vanguard 2, was launched on 17 February 1959
TIROS-1, launched by NASA on 1 April 1960
+ TIROS-1 to TIROS-10 (1960-1966)
¢+ China — launched first communications satellite on 24 April 1970.
¢ India built its first satellite, Aryabhata, which was launched in 1975 by the USSR.
NOAA-5 which was launched in 1976
1980 - International Society for Photogrammetry and Remote Sensing (ISPRS)

Historians of remote sensing cite various examples of the earliest attempts at obtaining
remote sensing images such as using cameras carried by passengers in the baskets of hot air

balloons, pigeons carrying cameras or even by people carrying cameras up a hillside or up a



tower, e.g. the Eiffel Tower in Paris. In 1907 Julius Neubronner developed a light miniature
camera that could be fitted to a pigeon’s breast with a harness. To take an aerial photograph
Neubronner carried a pigeon to a location nearly 100 km away from its home; it was fitted with a
camera and then released and the bird would typically fly home on a direct route at a height of 50
mto 100 m.

A pneumatic system controlled the time delay before a photograph was taken. Other
platforms were also tried, balloons, kites, rockets and airships but none of them made much
progress. Although there was some initial excitement over pigeon photography, other forms of
aerial photography emerged, causing people to abandon the idea of the pigeon photographers. In
some ways the pigeon camera was a precursor of the remote sensing UAV (unmanned aerial

vehicle) or drone, which is one of the very latest systems introduced in remote sensing.

(1903 - pigeons wearing cameras. Image Credit: NASA)

Aerial photography became a valuable reconnaissance tool during the First World War
and came fully into its own during the Second World War. The logical entry of remote sensors
into space began with the inclusion of automated photo-camera systems on the captured German
V-2 rockets launched out of White Sands, NM. With the advent of Sputnik in 1957, the
possibility of putting film cameras on orbiting spacecraft was realized. The first cosmonauts and
astronauts carried cameras to document selected regions and targets of opportunity as they
circumnavigated the globe. Sensors tuned to obtaining black and white TV-like images of the
Earth were mounted on meteorological satellites that began to fly in the 1960s. Other sensors on
those satellites could make soundings or measurements of atmospheric properties over a range of

heights.



As an operational system for collecting information about the Earth on a repetitive
schedule remote sensing matured in the 1970s when instruments were flown on Skylab (and
later, the Space Shuttle) and on Landsat, the first satellite dedicated specifically to monitoring

land and ocean surfaces to map natural and cultural resources.

Balloons Remote Sensing

The period from 1960 to 2010 has experienced some major changes in the field of remote
sensing. The background for many of these changes occurred in the 1960s and 1970s. Some of

these changes are outlined below.

e First, the term “remote sensing” was initially introduced in 1960. Before 1960 the term

used was generally aerial photography.

e Second, the 1960s and 1970s saw the primary platform used to carry remotely sensed
instruments shift from air planes to satellites. Satellites can cover much more land space

than planes and can monitor areas on a regular basis.

e Third, imagery became digital in format rather than analog. The digital format made it
possible to display and analyze imagery using computers, a technology that was also

undergoing rapid change during this period.

o Fourth, sensors were becoming available that recorded the Earth’s surface simultaneously
in several different portions of the electro-magnetic spectrum. One could now view an
area by looking at several different images, some in portions of the spectrum beyond

what the human eye could view.
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o Finally, the turbulent social movements of the 1960s and 1970s awakened a new and
continuing concern about the changes in the Earth’s physical environment. Remotely

sensed imagery from satellites made it possible to detect and monitor these changes.

e Today, many satellites, with various remote sensing instruments, monitor the Earth’s

surface.
LIST OF SATELLITES BY COUNTRIES
First launch by country
IOrder Country Date of first Rocket Satellite(s)
aunch
1 Soviet Union 4 October 1957 Sputnik-PS Sputnik 1
2 United States 1 February 1958 Juno | Explorer 1
3 France 26 November 1965 | Diamant-A Astérix
4 Japan 11 February 1970 Lambda-4S Ohsumi
5 China 24 April 1970 Long March Dong Fang Hong |
6 United Kingdom 28 October 1971 Black Arrow Prospero
7 India 18 July 1980 SLV Rohini D1
8 Israel 19 September 1988 | Shavit Ofeq 1
Russia 21 January 1992 Soyuz-U Kosmos 2175
Ukraine 13 July 1992 Tsyklon-3 Strela
9 Iran 2 February 2009 Safir-1 Omid
10 North Korea 12 December 2012 | Unha-3
11 South Korea STSAT-2C
12 New Zealand CubeSat
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Historical development of remote
sensing systems
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Chuvieco and Mueste (2008): Fundamentals of Satellite Remote Sensing, Taylor and Francis

DEVELOPMENT OF SPACE PROGRAMME IN INDIA

India's remote sensing program was developed with the idea of applying space
technologies for the benefit of human kind and the development of the country. The program
involved the development of three principal capabilities. The first was to design, build and
launch satellites to a sun synchronous orbit. The second was to establish and operate ground
stations for spacecraft control, data transfer along with data processing and archival. The third

was to use the data obtained for various applications on the ground.

India demonstrated the ability of remote sensing for societal application by detecting
coconut root-wilt disease from a helicopter mounted multispectral camera in 1970. This was
followed by flying two experimental satellites, Bhaskara-1 in 1979 and Bhaskara-2 in 1981.

These satellites carried optical and microwave payloads.

India's remote sensing programme under the Indian Space Research Organization (ISRO)
started off in 1988 with the IRS-1A, the first of the series of indigenous state-of-art operating
remote sensing satellites, which was successfully launched into a polar sun-synchronous orbit on

March 17, 1988 from the Soviet Cosmodrome at Baikonur.

It has sensors like LISS-1 which had a spatial resolution of 72.5 meters with a swath of
148 km on ground. LISS-1I had two separate imaging sensors, LISS-II A and LISS-11 B, with

spatial resolution of 36.25 meters each and mounted on the spacecraft in such a way to provide a



composite swath of 146.98 km on ground. These tools quickly enabled India to map, monitor and
manage its natural resources at various spatial resolutions. The operational availability of data
products to the user organizations further strengthened the relevance of remote sensing

applications and management in the country.
IRS System

Following the successful demonstration flights of Bhaskara -1and Bhaskara - 2 satellites
launched in 1979 and 1981, respectively, India began to develop the indigenous Indian Remote
Sensing (IRS) satellite program to support the national economy in the areas of agriculture, water
resources, forestry and ecology, geology, water sheds, marine fisheries and coastal management.

Towards this end, India had established the National Natural Resources Management
System (NNRMS) for which the Department of Space (DOS) is the nodal agency, providing
operational remote sensing data services. Data from the IRS satellites is received and
disseminated by several countries all over the world. With the advent of high-resolution satellites
new applications in the areas of urban sprawl infrastructure planning and other large scale

applications for mapping have been initiated.

The IRS system is the largest constellation of remote sensing satellites for civilian use in
operation today in the world, with 11 operational satellites. All these are placed in polar Sun-
synchronous orbit and provide data in a variety of spatial, spectral and temporal resolutions.
Indian Remote Sensing Programme completed its 25 years of successful operations on March 17,
2013.

IRS data applications

Data from Indian Remote Sensing satellites are used for various applications of resources
survey and management under the National Natural Resources Management System (NNRMS).

Following is the list of those applications:

+ Space Based Inputs for Decentralized Planning (SIS-DP)

+ National Urban Information System (NUIS)

+ ISRO Disaster Management Support Programme (ISRO-DMSP)
+ Biodiversity Characterizations at landscape level

+ Preharvest crop area and production estimation of major crops.



+ Drought monitoring and assessment based on vegetation condition.

—

Flood risk zone mapping and flood damage assessment.

—

Hydro-geomorphological maps for locating underground water resources for drilling
well.

Irrigation command area status monitoring

Snow-melt run-off estimates for planning water use in down stream projects
Land use and land cover mapping

Urban planning

Forest survey

Wetland mapping

Environmental impact analysis

Mineral Prospecting

Coastal studies

FF FFFE R R

Integrated Mission for Sustainable Development (initiated in 1992) for generating locale-
specific prescriptions for integrated land and water resources development in 174
districts.

+ North Eastern District Resources Plan (NEDRP)

Indian Space Research Organisation (ISRO)

The Indian Space Research Organisation is the space agency of the Government of
India and has its headquarters in the city of Bangalore (Bengaluru). Its vision is to "harness space
technology for national development while pursuing space science research & planetary
exploration”.The Indian National Committee for Space Research (INCOSPAR) was established
by Jawaharlal Nehru under the Department of Atomic Energy (DAE) in 1962, with the urging of
scientist Vikram Sarabhai recognising the need in space research. INCOSPAR grew and became
ISRO in 1969, also under the DAE. In 1972, the Government of India had set up a Space
Commission and the Department of Space (DOS), bringing ISRO under the DOS. The
establishment of ISRO thus institutionalised space research activities in India. It is managed by
the DOS, which reports to the Prime Minister of India.

ISRO built India’s first satellite, Aryabhata, which was launched by the Soviet Union on

19 April 1975. It was named after the mathematician Aryabhata. In 1980, Rohini became the first
satellite to be placed in orbit by an Indian-made launch vehicle, SLV-3. ISRO subsequently
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developed two other rockets: the Polar Satellite Launch Vehicle (PSLV) for launching satellites
into polar orbits and the Geosynchronous Satellite Launch Vehicle (GSLV) for placing satellites
into geostationary  orbits. These rockets have launched numerous communications
satellites and Earth observation satellites. Satellite navigation systems
like GAGAN and IRNSS have been deployed. In January 2014, ISRO used an indigenous
cryogenic engine CE-7.5 in a GSLV-D5 launch of the GSAT-14.

ISRO sent a lunar orbiter, Chandrayaan-1, on 22 October 2008, which discovered lunar
water in the form of ice, and the Mars Orbiter Mission, on 5 November 2013, which
entered Mars orbit on 24 September 2014, making India the first nation to succeed on its maiden
attempt to Mars, as well as the first space agency in Asia to reach Mars orbit. On 18 June 2016,
ISRO launched twenty satellites in a single vehicle, and on 15 February 2017, ISRO launched
one hundred and four satellites in a single rocket (PSLV-C37), a world record. ISRO launched its
heaviest rocket, Geosynchronous Satellite Launch Vehicle-Mark 111 (GSLV-Mk I11), on 5 June
2017 and placed a communications satellite GSAT-19 in orbit. With this launch, ISRO became
capable of launching 4-ton heavy satellites into GTO. On 22 July 2019, ISRO launched its
second lunar mission Chandrayaan-2 to study the lunar geology and the distribution of lunar
water.

Future plans include development of the Unified Launch Vehicle, Small Satellite Launch
Vehicle, development of areusable launch wvehicle, human spaceflight, a space

station, interplanetary probes, and a solar spacecraft mission.’

Goals and objectives

Vikram Sarabhai, first chairperson of INCOSPAR, which would later be called ISRO

The prime objective of ISRO is to use space technology and its application to various national
tasks. The Indian space programme was driven by the vision of Vikram Sarabhai, considered the

father of the Indian space programme.

India's economic progress has made its space program more visible and active as the country

aims for greater self-reliance in space technology. In 2008, India launched as many as
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eleven satellites, including nine foreign and went on to become the first nation to launch

ten satellites on one rocket. ISRO has put into operation two major satellite systems: the Indian

National Satellites (INSAT) for communication services, and the Indian Remote Sensing

Programme (IRS) satellites for management of natural resources.

Organisation structure and facilities

Organisation Structure
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(The organizational structure of the Department of Space of the Government of India)

ISRO is managed by the Department of Space (DoS) of the Government of India. DoS itself falls

under the authority of the Space Commission and manages the following agencies and institutes:

Indian Space Research Organisation
Antrix Corporation — The marketing arm of ISRO, Bangalore.
Physical Research Laboratory (PRL), Ahmedabad.

National Atmospheric Research Laboratory (NARL),

Gadanki, Andhra pradesh.

New Space India Limited - Commercial wing, Bangalore.
North-Eastern Space Applications Centre (NE-SAC), Umiam.
Semi-Conductor Laboratory (SCL), Mohali.

Indian Institute of Space Science and Technology (IIST),
Thiruvananthapuram — India's space university.
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TYPES OF REMOTE SENSING
There are two types of remote sensing technology, active and passive remote sensing.

o Active sensors emit energy in order to scan objects and areas whereupon a sensor then
detects and measures the radiation that is reflected or backscattered from the
target. RADAR and LIDAR are examples of active remote sensing where the time delay between
emission and return is measured, establishing the location, speed and direction of an object.
Active sensors use internal stimuli to collect data about Earth. For example, a laser-beam remote
sensing system projects a laser onto the surface of Earth and measures the time that it takes for
the laser to reflect back to its sensor. Radarsat-2 is an active sensor that uses synthetic aperture
radar.

. Passive sensors gather radiation that is emitted or reflected by the object or surrounding
areas. Reflected sunlight is the most common source of radiation measured by passive sensors.
Examples of passive remote sensors include film photography, infrared, charge-coupled devices,
and radiometers. Passive sensors respond to external stimuli. They record natural energy that is
reflected or emitted from the Earth's surface. The most common source of radiation detected by
passive sensors is reflected sunlight. Landsat and Sentinel are passive sensors. They capture

images by sensing reflected sunlight in the electromagnetic spectrum.
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'FIGLIML. QFOTHIHI' 6T60TM QUMTHHMEMW 2 (HeUTHRTTH. SHCLMSH, @\HS
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LIuw6oT LI() & &16) & 60T eLN6VLD.
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HLUUT Flov QLIDL 2 MFMHED @MBSCUTHIW, LM 6U6m& Ul meor
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FlGML  QFaTEFMNi&Hefer SIHHFHWTET Henpe| en&SLILIMHMUILILL
Qeriwer ol -2 JgresesL(Gseafley  smeofllwWme LensUuL-GsWpm
MDLIL| G606 6MEUL. FTEOoTL 6N, 6T60T.6TLD. 1957 @6V eVLLL 60118 6H & 55 60T
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FOHOILILMOSUIL HeMPHEH 24 QFLILIDLYT 2014 SjeTm @QHHWTenal (LN&6V
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BlFaSIUSH&ETr QBT QSTemeVBlemey 2 6ooTTH M6 HLLID (833LT6TeN)

QFWMENSHEHCSTETSHET.

Q\&T6™6V | 6T0T [T 55 691607 61 60185 &5 61T

G Q&FaTHIB QHTHLEHIL LIS H 6V @) T6vor(h) 6U6M& 86T 2_6iTemeor, 2 U FLIL|6T6rT
levevgl 2 WIFLUMM G & T 6VLL|600T 55 6V.

2_uNITLILI6ITET 36V6V S Q&FW 656V 2_6IT6IT QFGITEFTT GG ITEM 6V L] 60T T8 60

QUIT(HETHET WHMID LGB &EmeT 6vCsHeT Q&FWasHHTsS 2 UNFLiLeTer
QEaTFMIsGeT mmenew ealefluilG®ermer, 9FOTLIMG M QFaTEFTy
QeusEROMmbBas LIFHuUdsEGh Sjvevgd NeartCaFisasLLLL &HFeliFands



SHeooTLMIbE  emall(&m&. RADAR  LOMMID LDAR  Sp&lulemed  Q&wedlev
QB TemeVBlemney 2 6ooTT HMeGHETeT THHHGHHTL M6 MFK,. 9mi@ o ey
LOHMID eIGaTUSEEG @eenLwleumer GBI SIS emallLIUGBMmE, @0
Qumefledr @LLD, Geusld WMMID HenFemnwl BloeHmS. QFUWS6L 2 6Ter
QEaTFmser Llenmwll ummw SreyseneT GFofles: 2 6T Fmevor(h & e0&seme6rL]
LWeTURSSIR6TmeT. 6T(hSHHHHTLLTE, Ceusi-Lfb flGLmL QaaTédm FlevL b
@M GovsFemny Luiler Cumurliiey SHLLUOGHME WwHmID GeuE[ | &H60T
QEaTFMHeEG Weao(Ghd rsueiss ahsslh Crrsensd AeamellhSmsl.
JOLAOSML -2 6l6Tlg QEFWMmend Slemem CULmenrll LwWeTUGSSID QFuedev
9 676 QFGTFMT LG LD.

2 WNIFULUMHM SVeVEI QFWeMM QFGTEFTT GG ITEM6V L 60T TS 6V

. o WIFUUMM QEFQTETISHET QUITHET {606V& SMHMILIETET LGS &6y
o 1IAPLILGD g LTS LGS &HTaiFams CosfleHearmear. QFuwemm
QFeaTEmIsGer epeuld SemllliLBGb SHTefFRT QUTSIOTET STTLIONS
Nreuelss &l eefl 2 dmemgl. Qwevmm  FIGWLML  QFeTFmiserler
T SHHETLHSH6TL HengliUL LemsLLULLD dbhHS5600, SHFF L], FTIy-
@) EOTSHSHLILIL L. FMSHETHIG6T LMMID CrigCWMLSL L F&H6T L&UImel L MHIGLD.
QFWeVMM QFeaTEMI&HeT QeueflliLm STeoor(hS0&HEHHEG LSeverfls: S eormeot.
glema Ldluflest Gumurlitflev @mwra NrsHueissid 9jeveug QelstlliiL@Ld
@QUMmensd WOHMeY LG QFUIRTMT. QFWeuMm QF6TEFTISHET eLneuLD
SevorLMWILL L & JeiF&er M&He|D QUTSHIMOT WHTID Gilw eerflenulll
Nr&HuUesEHRmE. CevetoTl &MLl WMHMID QF6TIQ6T6Y QFWeVMM QF6TEFMIEH6T.
gemal WerasTHS Bimwmemevuwilsy NrHuess &Gl eeflenul 2 corihHE
LIL_MB1 860061 6T(H) 855 60T M 60T.
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Unit —1V: Satellite Remote Sensing SEMESTER V —CC — VIII

IV .1 Typesof Satellites - Q&WM NS &G m6iTs arfledr R R i B R S RS ST

QUM S & 61T CODE: 18K5G08

1.05T6M6V 2_6WTTHEL CFWIM 6D & & G5 IT6ITS 6T

QSMTEm6L 2 MITHE QAFLIMMSBECHTENEH6ET cretiemeu, Liedl LOOHMID DISHEne0T FIbS M57GHMETLD,
auefloemieod wHmID elaneaeall YuaNDHTH, ASOHOHET g aIEMDGHSBLILL L. 2 evoryelluller
(sensor) eweowd Mlaurmisamer CF&fldd UWEHTUGSSILGL QFWMHMESCHTHTHEMET (GHMIH@GLW0.
Qaluens QHMEmeL 2 MTHL QFWMNMEBECHTETSHET SHomy 400 &S s ev 35,000 &S 2_wirssleo

SSDOSHET UGSHSLILL L FHMIIL L LITNSEDW GLIMMDIETETS).

2. QFHTEMEL 2 TNTHL QAFWHEHCHMETHET6HT 660D 6T
Q& memev 2_ 5L CFLMENSHSECHTETHEMET NS SGHHmiaL L _Limeng (orbit) mmi

LweTUML 19601 (PUrpose) g LitiemL N6y uenadLILIGSSH60MLD.
Sl.GHDIaL L LnamsLiler SiigLlienLLileo:

Q& MemeL 2 mTHL CFWMHMESECEHTETSH6T Lall alleurmisemer CFsiflas  allamaaeailulley
QKM GHUILL untmsWled QSTLIHZ FPQID amGUle algaemLEd LGSIOTDg. Salaumny
yalller  Qongs ujgly  dagrsamer  Csaflés  Bliauuléslul L. UNmSESET
GamaliuGaSlarmg, QaunamnGu QFWMMEECHTaNar ghmieu L unmg (orbit) erardlGmmo.

Qeanmeal L unasullear SigliLmL e QFwhemnasGanstaene Llaramiomm Lfléaeono.

.G Rl RSB FwWremsGaner: (Sun synchronous/ polar orbital satellites)

Qaamae QFWLMMSSECHTHSHHT QuIgGiung oL &E O0SD&HNS
SIGAURSEFGG DL Cw Fpoasie Baubaom Fma afl (Polar orbital)
QFWMENSHECHTESHET Grarmid SHemPpHSeNd. DG GO L LTS
2 wyw oy 400 &S wse 1000 S5 aedy SMPHBS 2 WSS
SlOWISTE  Deubemm smpyelleuL_Liunemg (Low Earth orbital (LEO))
QEWMMNSHEHCHTENGEHET  creiayd  Jjevpdaseond.  CFWMENSHSHCHTETS 6T

Qan&HSBHES AL GHN1E BHHBL CUNSH JUSHT guiWwssdHler (ascending

node) eleaugmisemer GCaafldlaing. QznCamu Lal Des@Gser GTw
Qaflllermed QuEeTey Mlped BeTil QReNBD EMevoneEr WPHLGE 10.30 WS

12 waamrieons oL Qe QFWMMEECEHTEHHT Logdu Brosmu &L b

amallled Hev Gouyw (loca time) Sywnalesslul G Fre AMLESBLIULGOTETS. QI
Gohoiul L Uunmsmw  QFwiamsGanaiaer Qungiauns 100 BlSl CGrry De_Qauaflulleo (1.40
wefl) Blome QFLE@DG. QR BIOMEE (orbits per day) FHCID&HGEMOW 14 FHDHOISEET
(orbital cycle) QEwWrHCHNETH6T BleODaQFLSGTOGI. uem QAFWHamSBCHNsTHemen (Resource

satellites) Qalouenad AFWHEDHCHNITHEHDHE 2 SMNTEUIONGS SGnD6VLD.
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QomiGaloner (descending node) aL_&&Hled QBB 3D CBNEHE BHHLELMSHID
slleuymigenar SyL_Leonw, e DealallGalSMonar LnamssemeTyw LweaTUGSS alaurmigenenr
Syl igenned udlomsemer Qeadlemeanad Dwneng, eraarailey el wHmID AFwTamaesGaseatle
spnsd) dHoe, day gsflular @ FdHunar sn_gsdfew (overlapping areaq)
By evor Ul & ST Gl

2.6 Blemev QFWMHMSSHCHTETH6T: (Geostationary /| Geo orbital satellites)

s afl QFWLMNMEECHTNSERGG wIPns, Ual Bleme QFULMHMSEECHTETS6I
yelwllear spnd Hocgs@ QDeanwunsd Slpd@ Gupanaaw, ol Fpnd Cuassdler Ghmiw
auemsUled SMDBBLILLGETETS. GNHGmDW LSl Craods@ Deneuwns SHwony 35,000
&S 2 wrsHer Qaar unmsulled Blewew BlSSIUL GoTasie Dalaemed QFwWmamsd
&HCanenmener Leall Mlemev (Geostationary) / yelleul L Liuneng (GEO orbital) Q&Fwmens G
GTeT &Sl eoTGmLD. Q601 ST EUuILONG

Geostationary oriit

Qalms0FWmeanad s G Lalullar QoL @Slemw

QaNLbg 24 wenll CBIWW LUMTEHGSL aensuTled
3 AT
I A fuF: TR QuNgleuns (A VXA, (I N
OO cuneuilemev g

QFWMHMNSHHCHMTHEMET DaleUnd FWHENDHHCHNHEHHE 2_SMJEULONS SnMEVLD.

Q. LILETUML 19 60T Sfig.LIienL_LT6v

QF WHEN S & BHMENT & 6T LI6oGeumy LILLEOTLINML 19 D& TE AULg UMD & BLILIGE BTG
QUILIWETUTL 19 60601 UETRIGEMET TS, auneileney /| QFnemevsasniy, iy uwerunG,
dlanQeal Prmigd wLOOIO BILIGET UTHSIIL Gl OGSLIUGSHSEND. Daloemd
QF WHEN & & G B MeNT 6T yelblemev QFWHnSSHCHMETHTISG6u, Sl(Heaeud
QFWHEOBHHCHMETHTHCUT g2 ecuyellaernasGean (optical sensor), QYPMMmed 2 6wiy  Lj6vedt

(RADAR) @anflev Bl LiugdHler g liien_NGeon el a1emn & SLILGESET DS

1. 66T QEwrenassGaner (Resource Satellites)

yellwller Guourliiley &neuiuGaSeTn ST, T, BT WONID SMH  CUETRIGEDET
wHIUTE QFLwew , Bleo 2 LGwrs Gund@ WLHDIW  BSIYD S LIOIGSHE
GuneTmeauH Bl HE&BNSH LD B FOFWMHen Db BH6ITEH 6T Il QIEDLDEBSBLILIL_ (b efllevor Qeuerflufl 60
QFYSSILGS OGNS, QFwHmBHCHMT  ubosdler (Satellite imagery) sneoliLGLd
seugmisafler gieTalussaramwenw Hlev 2 erem alleurmicgailar Lyliueare] ellélsw (scale ratio),
aleugy  Gaaflsslul L Bl &mbd Jeme LGS (spectral band), Blm LS GaumunG
(gray scale) womiw eleugw Gosflésuul L. ST Dem_Geuall (temporal interval)
GUNETDAIDED FMIhE LS DG, Damamn 2 _aujallldr L@ Hmer (resolution) ereo
GO LuGEaTngl. euer QF WHenH S BB 6660 SewrLILGLO 2 evory eilull ot
CuLUGSHSIUL L. uBum uLGDSDaEmeT CsTEUGTMG. 2 Fnjauons SbSlwunele
&MJCLNBsL (Cartosat), Qwiflésnalear ewnewol. Gl (Landsat), @Cmmiuneler evum’

(SPOT) J&MBIGEMET GnMEVNLD.
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2. anaflensy WLHPID ASTOOOSILTL QFWDENSHEHBCHT6T D6
Meteorological / Communication satellites

Daluensd OFWHmEHHCHMETH6T uTeTleney Gnmiberer aeafleLe QaLliu msleme, ey
CUaMIGE, &HMHMI FIUSWL, SMOOE Hog, &L GuOUILL Qalu Bleme, HTHMISILO
wooIw  Goraell  Gund@ — GunaTpaDmD 2 @u@GL 2 _aujdlsmer  QsTENG
Qg IEOSHBLILIL_GETNG. DSHSHMBL QFWMHMNBHHCHNOTHET QBHMTEM60 QSMNL_ITL F TS E60THISHE0D6T
Qememsser  WLOMIL  SHaE LlonOOSSHHGW  UWETUGLD 66007600 yell lemev
QEFWHEOBHHCHNETHNS  algamLSSLILULGatang.  QbSwneller Qeragn  (INSAT),
IQwilassnaller Ble@\erév(GOES), emaanalear erssll @ 4 (FY 4) gevafluneller erevdCrm-cred

(Electro-L) Gunettmeumenm Slaleend QFWHENDHSHCHMETHEHHG 2 SNJEUILONEG GnDeVILD.

3. flpliy 2_LGwWns QFWHmSBSBHN6TES6 (Specia Purpose satellites)

floo @OUALL  Qznfled mILLuSms UWATUGSSIL sl  Demelseu
G UEMWLGHSBLILGL QFWDMmBSHCHMMBT Dalumulle DL RmEGLw. Bl.crearcreareen (GNSS)
Qamfley BmILLUSSHDG vWOTUGSSULGL SCwflesnealar  Hlfleev (NAVSTAR  GPS),
QiSwneler 2. 7.crem.crev  (IRNSS), mepwneller @Gernenev (GLONASS), @Grmiumeleor
&eNe0CWn (Galileo), emgemmellet QuUIWGLN (BeiDou) Guneaimeaumenn Fmbs 2SNy ewimGeTIS
Sn.MEVMLD. Qs50smPley mILLuwnarg RFALSHdr g Snss Crosow IS
(positioning), uwemaPldlser (Navigation), Ceré&sausdsE (Timing), Qevéd@ Bljeaullsse
(Ranging) womid Gmiyg UL GHa&Hemey (real time mapping) GuneTpaumBley HMHEBMevSHSH6v
Quifigiw vweaTuGESlETG. Dalnames FwWnamessCsnasafler 2 wrw Gy 20,000 &5 WS
35,000 &5 eaueny Wz 2 wWrsSdHler Semoausie Qeaumemm 115 el el L Liunmg (Medium
Earth Orbital (MEO)) QFwWmenes s CHMETSHET GTaTmIL PRIGLILIGESTmS.

4. MenQeuafl Y Lieoybseomiger (Space crafts/shuttles)

analwue Rlos0HE1CM  algaumLEHSILUL L. Dalmd QFWHmSESCHT6TSHET,
Sle_Qeuafllles (Universe) 2 eten Nm Ganetsem (Planets) SIs6T &6y OHMIL D\rgnieo
Quengs uanUsmeT GCFEHNSS S@Lw amswWlley algameESILL GaTarg. Deaumndle
Hooouenad Mleudeomeer WG Lalmw abSmL LD 6ueenid L &EhL_Germ (manned)
Slvevg  JPeaflardGwn  (un  manned) QEFWSSLILGSOTDG. QBSlWwnelleT  LOMHIGEOLITET
(Mangalyaan), gkdlymwer (Chandrayaan) Si@wiflésnallear SL@UeGeon (Apollo), uBLSHED
apL_6v (Space shuttle), JTigdlev (Artemis) GUNATMEIMEND 2 ST EOTMRIGETTS FnDEVMLD.

5. 2_aTe QFWTNHCHMETHET

BILIgeT UMGISTUY Qsngunsd QrnemausdSleryne UuaUGSSULGL Dealams
QEFWHEDBHEHCHNETHET GTOMOLILGH HSSITMEOHET, DBBIWT 2GHMEM, WS ST
BLLILL W, Sallgauns  QFweLNGHmET  QSTLBS  SAUSTONHGW  auenHLUI6
g ML &SSLILL GG, @bdHwnalar erndlgn (EMISAT), emganl (RISAT-2), Si@wf&éasneler
aar.Rr.@.cte0  (NROL-129), emagenellesr Gunsner  (Yaogan), e  Q&milwmnelleor
Ganmmdlwnmenm  (Kwangmyongsong), suiuneflenr £2.68].er6rv3A (Information Gathering Satellites 3A)

GuneTDEIMEDM HHCUTMSW 2_SNJEOURIS EnMEVMLD.
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IV .2 2_euyellllar u@dmer — Sensor Resolution

1. 2_ecoyellaer (Sensor)

yall Qevd@asemne LrdluslssiiulL. ome QFwhmssConafledr 2 emiyalwne
2 euylul G aanGOlfGsene wHEUUL G alaurmissT CFLOGHLILIGSETmeT. 2 6uryeilde
L6LCoum auenBHaT 6 aulgamLESBLILGEIGTNG. QUTgiauns Qeamenm Azsndler Bl u FHwuns

(S) Lg oD WHDILD
() Lg oMM WM 2 TalE6T GTaTmI MELILIGSS60MD.

LIgoomm Wenm GTaiUg GCohylgwnd &S Jheller epeold Blmwonenevloned, eunGeurmed)
Slemevonentll GUNETD SHHelBmeT CQsnanG Devsdlear LKnSuediliou Cosifla@w WML
GMsGw. Qwweonwtle Desdlar seafliul L umnmu HoweonGo et @\ iFSlwneo
L SmS CUD Sweongl.

uigowenuiles QLFHwner soHaeosem QUDLILGEIETDET. CUHLOLITEIT6MLOLLITET

QEwmHenHSHCHNaTHA Liglowwemm 2 _ecuyallaGar LWaTUGSSLILGES aTmS.

Ggild, 2_6uTaEEmeT JLOMed S Sl6T g liLienL_LTed

(8) up SYOe> LHYID
(FF) Sl YDmev 2_cwryellessr crerad aemaLGSS60MLD.

SFlw YPomedler gl ey alaugmsemer HILGser, UM HPOmed 2 cuoryeilser
GATMID, QFWOHOBWNS AFYSSLILL L. JPOmed OHmIw S NTHuediiear gl uile
Mlaurrmisemer ST GH60 AHS POMe 2_cuyallser erariLGElama. S L aemeuiuiley oSl
SH&Me Uigloenm 2_eurjallaeafler (Um Homed) QuwFaeT Srlul GeTerer.

(Lg.LWEmD) 2_cvorTy 6l 6iT
0

LISS|V | High Resolution multi-spectral sensor

LISSIII Linear Imaging Self Scanning sensor
AWIES Advanced Wide Field Sensor
HRM X High-Resolution Multispectral Radiometer

PAN Panchromatic Camera

OLI Operational Land Imager
TIRS Thermal Infrared Sensor
MSI Multi Spectral Imaging
HRG, High Resolution Geometric

NAOMI New AstroSat Optical Modular Instrument

2. uGdSmer
2 _eujallae Gasfla@w Maugraailar  Uoalg uflonaumismer ST LGS e
GaTETECOND. QAFWHMBHCHMET LIgoSHleT SHeiteno WLOMID UOGCuD UWTUNGSET, L6TaHLD

2 euyalllflett LGS METHET g LILIML_ WS SeOSETmSI.
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3. QLgany uGdmer:

> 2 euyellwne Syl Gugw, Sownedssiul L e HAdlw ugdy aursos Diser
QLgany umjousSmear  crearSIGmw. QuNgGans  CQFwWhenddCamefler 2 _wyElw
QL gam uGSneiw aHIwamm QST FenL QUDDIETTS.

> QLgany ugdmear cretug udwsdar RMm SIS s SHlame SIPwiLGLO
MeauysdHer ugliomu GM&GW. Qungiuns Qg .15 (3) 5. e GoléasliuGLo.
2 _gnyewiond 10 1S QLgany uGdmer Qoneu 2 _cujallwne 10 F.5 uFly Qe
Gliplou Q@ &Ml Flesl L $3m6 Wwpmwwnd CssfleaasliuGSlamal, e, D6
ugly, 30 5 QLgan uGdmer Qonem 2 eujalwne UNjéH@GLEUTRS &ulGBLGUNG
Ganbg Up Bleo 2 LGWIGSOSWD 2 6T &S  alaurmiseT OSN@&GHBLULGMSTE,
Qandle CsaflaysSsaiamn Gompauns QmoSaIng. GuOHHEIL 2 _Fnjausdle 10 LS
aaug e QLany uGdoeoerwyw, 30 IS craiug GOmDBES DL&&nT UGSlmener
GM&BGW. DG RO RUITL_L_6Temauun@Lo.

SPOT image

Landsat image

Legend
I Built-up
[ Vegetation or soil

(R® &M1& sl LSHler LyLiy)
30 5 10 15

> Qungians 5 5 &@ Gmpaner, 5 WwHe» 30 1S5, womiw 30 15. &G Gwed 2 eten Qg
uGSmemerr WD  IHls, g wLODIW  GoDBS QLI  LGSHmET  eren
QUEDITLLIMIE EHEVLD.

> SFls, s LODIY GonbEs DLsaM] UGS peailar CHama GIETUS DS60T LILLETLITL L
QAUTBSS DlMEIGTMSI. 2_STeUIoND, SL_L ol augdH S 16, ullTureae oMb
Quoemas sty ugame  dlw  weonGw s, 1S  LODIW  (GODBS
QL ganyunyenaudmen Qasneu LHomige LwaTUGSSLILGES aTmS.

RCy QL_sSleT GoumiiL L
QL_gamyunjenadlmear2_enL_ L
2 euyeilwme QumLi L

LIg LOMIGEm6T LILSlev

snewreond. (source:NRSC)
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3. SlMvHBDOD LG Hlmeir

> OOTabBS PDMeL ST ey SerSHSlen Jgliem_wiled X , &mom, 4m 2esm, QeaflliuGd),
Sadlaliy, BIOT enevdmeT WLWHMID CrigGUT DMEVEHET GTeol Jlemey LIL 6mL_&6mnd (band)
W& sluGaSlarmg.

> Yol Qevs @6 WOaisnbs  JPomeme Qudm, g LNrduslsdama. Bevd @ ameafler
Wrduedliy  SHmetr, RaiQeund Sjemeolill e Wlgd [/ jemev BaTSIHCHMLIALD
CaumLIGE@TMGI

> 2 _aujalladt @Gy GCursdler RmSHG CoouL L. el oL &afler  aunlleons
Qevadler alurrisemer CEaflLLMmS JmedHEmamn L@ Slmer erer GMOILLGE arGmmb.

> Quesunener 2_suijeillaer (band) B1, B2, B3, B4 wammGw, 2agsn, ugam&, Slaliy womiw
& Faliy ul oL sailey alurmisamer CFmIfoS amgi.

> QETMIGE GuOLUUL L. SmeulmL&afle alaugmadT Casfldsliul (G, QRm GO L
Qevadlar IJHBULF YODme QUIHSSIONDT Mmoo mL_6mw aunifleond @QUmEPIgLLD.
2 _FNyaiond B LedGdmer a1 Ul Wi, Ble 2 _LGWISRIGEET LFOF
ulemL Wi, smary daugmsmer sy woow esFfely ul e wlgw seafauns
QAUP I &IPS,

> dleo  @HUOLL Smeoulem, 2 snyewions 0 SsdFlely  uGd,  yelluler
QuEsLLNETEOWLWIET B @GHmm P Quiflgiw LWETUGSSILGS OTDSI,  GTGeuTeTle
Quul oL uledy Yomer Rl Geomans QBLUUCSHTH, DOvSHGHEHHG LG 6
Aadsiy Nrduedifear ddls CamunG e Aamaled &narliuGaSaTmSl.

&SP sevi UL 1D UG QeauaiGam JlemevliL L &afley, Devd@asaferr LKydluediy
SHET6MLD GTalNDI LINILIGSEOTMS GTETLMS 66T &GS TSI

2113 Near Infrared | Middle Infrared
o|Oo|x Reflected Infrared
60
Vegetation e Y ———
. _~—~—""Dry soil ‘/// N
— (5% water) * ™~
E 40}
2 Wet soil
= (20% water)
8
o
= 20
o
14
Turbid river water
0 1 1 1 1 L L 1

04 06 08 10 12 14 16 18 20 22 24
Wavelength (micrometers)

source : https://www.hatarilabs.com
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B\. snewsany uGSlmer:

>

QFWHmBHCHMeTHaT Blijeuulledasitiul L al L lunmsuile Lwefsg, yalllflear QUG

Quongs aMarmsamer QFLMNMSESCHTaNa Lalg s (swath) unflung G EH @D

Qeaunm, laugw Flgu 6 sSL Sl WBauGw FwHmBHCHnader Uwealdd
TGSHSIH0BMETEHD HMev Dev_Qaeaflenw Sneow |/ w6t/ CuyW &My UGS M6 erardlGmnd

(revisit period ).

KRB SOOI L LLTSmW QFwhmesCaneTseT CQungeuns 100 B Gmiy
Qe Qeuallfled (140 wenfl) Bleomey CFLSEIDSG. Qb BroeasH@G (orbits per day)
2 _5G8aIWN& 14 &HDmIGener (orbital cycle) QFWHENHHBHMETH6T MSlemme|QF LS OTDSI.

B APFWDmBECHNMBaND Bosie Qe Qeael 1 mnar (NOAA - AVHRR -
GOmDBS BAaTFTy Qe C60aall) Wae 24 B &6 (IRS Hs wBrargng Qe Qeauafl) ey
CaumLGESIRTMG.

yallfer aFpmFlwne yelld sLmiser (swath) Qsnndluns (STée Creovs  anfluns)

ISleowaudleveme.

=]

mmummhuu-jg

".lﬂnllﬂi

]
(NN,

,.f:;":'iﬁillll
T

T
il U]

S g
FMEWN=D

Equator

Lillesand and Kieffer 1999

QEWMHm&&HCHMafler Ssopiu’ L unems [ Lell SL_miser
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. SvSH S LGS mer:

> yealller ueGaum Qevd@Gamailar JYPomer Lrdluediiy Sisear Queatds, DyaFnweT WLOHDID
2 _ulflenr BetToBBCHMHL CaumLIGS TS,

> Qevd@asailar wmpul L KpSuedlly searomwCu Oznme 2 aurse Qzsnbled Bl LG
yell eaueurrisener LNANSSHOIYWD gL WahSHwn@GLo.

> QobasCundaw, Qbs yalllwe MurRed SRGELG@G uGLUIgD We Sdlw
SlemellGeuB CaumiuGalaimgl. DFFfdlu Cumuniger gLt NGMCW  alauymiger
WSz 2 aurluGalarmg.

> Qs WVas@onks Urdusiiy GumunleL UGS SO 2 auyealullear  SmenerG
QevdHWmD LGS crardGmLo.

> Qungiaung Wleatarggnailede Doemer GPles LWaTUGSSLILGL Jev@: Bits (0,1) ereyw
QL 2 60&HHBPEDMEMLLGLD.

» QUEBLUTETEWLWNT  QSTened 2 @uyHed Ligbmgser 8 11 wogiw 12 Qe

Qevdaweampuiley aleurmiadsst G&F LSk aLILGaEeTmeuT.

8 hits 11 hits

| |

1 2 3 4 5 6 7 8 9 10 11 | Number of bits

2 4 8 16 | 32 | 64 [ 128 | 256 | 512 | 1024 | 204 Maximum
8 Values

LevsE WD LUGSImaT Lomiw of&e

1 bit 2 bit 6 bit 8 bit

LvsEWmD LUGIHDET wHDID BIP LTS5 CumiLnG

> ugRsaTle sneuluGw Bim LgsHllar s Qesswanullar Sgliuam LG Gw
SEHSIL_LILGESamG. 2 _siyeiws 8 UL Gaasfluldley Gong 256 (28) aemaed (0-255)
SILTSH Gaugunlemww, 11 9. Gasflifer 2048 (211), aemas (0-2047) LSS
GaugunleLww UwaTuGss Queiw. DevdswWeamn uGdSlmaar IS sfloGweung
Qos@aaiar aaurriadar sioalwons GCsafléswiguw, HCH Corsdle Jufdls
slauymsema CFOGS s Jara Blenarasd (memory) CaamaLliLGESETmGI.

Spsar L aemaiiller CarbesGHsLILL. Flov WaHHw AFwnamsCanaseailear LeGCaom
LGS DT EBEMET &6 E0MLD.
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Satellites and Sensor Char acteristics (Recent - selected)

Resolutions
Country Satellite Sensor | Spectral | Spatial Radiometric | Temporal
10
India Resource Sat 2A | LISS IV 3 Bands 5.8m (1024 levels) 5 days
LISSIII 3Bands | 235m 10 24 days
AWIFS 3Bands |56m 12 5 days
11 bit
Cartosat 2 E HRMX 4 Bands 2m (2048 levels) 7 days
PAN 1Bands | 65cm 11 bit 7 days
USA Landsat 8 OLI 9Bands | 15-30m | 12 hit 16 days
TIRS 2 Bands 100 m 12 hit 16 days
Europe Sentinel 2 MS 13Bands | 10-60m | 12 hit 10 days
HRG, 5Bands | 15m- 12 bit
SPOT 6,7 NAOMI 6 m (4096 levels) 24 rs

IV.3 aueiewor Liiglo Smwrfllilae (colour composite)
3.1 6 6T0T 6UUT M G 61T

aueuend  ereotug  SImSl  (hue), Refgsevr  (intensity) wwomiw Qamley  (saturation)

Y Slwaundlar  ASMGLUNGLD.
2 emallwed FMIBd QB CFWEOPEMDWNGLD. JOTENE QUH AITTESmS B 26Ul QLTRS

QUETUTEUUTRIGHEMET  2_euuijeugl  Qwmilwey, 2 uliflwed Mmoo

3lg Rl Y ower, Sauetiear QsweunG oo ayegpe (perception) SjemioLiNeor

HEVEDEULLMGLD.

&eouewiedl LTS ShLUAMID, YeLIqensBLD CEIhHG LGS ullenen QL lqCeiTangw, QFle
Qmeaubgiai Faldl CQFeLSH6MN6L SMeLLBHLL UMTeney HOOGET HMRISemeT 2 65orj&HesTmeoT.
allfigHengullesr GeudlaNenssr cLpeLLOTS eaMFFSHUIMENG BODLUS g LUl 6, Ds
SIIETIL_6L&ET FalDL| QF6L&6MEL OGNS SHSHMSL gHUGSS CLPDEMUTNGTTEL FHWITS HMLOMSL
UGS&LIUGH DG

BLOG| &&HaN6ITeL LUGSSUUGETD 6060G STEILILGEETD HIm(PeTen L Miser
eEmETUNET 62(1h Smys 21y QFWEL QAHTGSLLMGLD. wafg Sausarmne 10 Wlevedler aenLwTe
6U6TTT 6TV MIGHEMET  2_600TT)  (PIguld. LO6NISH60Tl60T SH6U1&H6rM6L 400 o6 700 BIGeam 5. 6MEVHENLD
QamegorL epsvorm) HMLOGET SmesriiLi(h &ledtmest

Qemen Faliy, uFmF LODID 2aFHT YPSHW ePEID BIDFIGSEET 260l SIS DTS

TGS, DUDEMD (PSHETEMD CUETITIMIGET GTaTD GOIIIGSTGOMD.  EFe, e
LODID LRBST BIPHRIGEDET GBS O ETIRIGHT GTETSICHND. Deaudmletr SligliLiemL_Lled WMHM
SlemeorSemigailer CFHmBBWNT evevgl BH&ECwN, M (Swiiigw (additive) wOmID BeHaSw

(subtractive)) 6ueuur6ouIRIGHEMET 2 6u0TT S 60T Mm6uT.
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Primary Colors

Yellow

3= Cyan

Additive Subtractive

3.2 QEWHMSHSHCSHMET LilgLoLd

>

>

QFWHEDBHSHCEHNET Lilgold cTaTug Lell Qevd@Gaafler ugdluedliienu LweaTuGS S UL algalley
snufleéasiul L sl dlésl Lmsalar Qsn@uun@w. g CoauaigalGeon (digital),

B&BEMSHBeuN (printed) LWATLGSSLIGSIDS!.

Qs & s Lmisalar wdHliunarg DevdGmeailar Seareow, elagmaer Uil
Bl.endeme Serw, 2 eujalllfler aems OO Qevds uSleywemew  FnibBS
Sl EOTMSI.

aarGel, &M_&l s L miseaflear QueLsamer SiSem LsvGam LGS meiaser epeold SimlweonLo.

QewhmassGsdr ugblow (Satellite image)

12011 (20
10513028 | ¢
90 | 120 | 25
2010 190

UL SF6d QFwHamesGasner LFSlow Jse eweum Lflwramsafed &ML LUl Ggl. Sene
(A) &M_& augeud (image) (B) Blm IILJS5F) eugeud (pixcel tone) womiwd (C) Grew aulgaILD.
(Digital value) @eumdled Blm SLT5H auguSHmS LUNTHSD, ST SHL L BIGET6r SeTene
Gaemawnear Jaralled WlmsLGSS Couuly 2 6TeaTgl, ghareaile, Fndyem 15 SmiEGeo
salel SHogule andl sl L gdHar Semey 0.3 VLS. Dbs miauaiu Serealarmegsney,

B NUTRIGENET SHL_ L BIGETTSH 2o, (PR SML_SlWneG [ UL oG SMeun(Wlg &leTmgi.

GTEUUTEUIG USMS QUTMISBHOL 19 6, BT DVHBWEOD LGS meIsHCohmL creimeiler 6fd
SMELILGESIDTDG. 2_SNTEID 8 (28) UL Geaflulley g 0 WwHe» 255 auemy (256 M)
CaupuGdlaimgl. oG, Raieunp &MLl SLLww  dtaumid  SHETEnoSmeNT
QUOM(BHESGLD.
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LIFLILIET 6 - spatial (size),

SeMELILIL_ 60 - spectral (band) ,

Wrdluediiy waliy - radiometric (Brightness value) and
&MV Gy - temporal (date of acquisition) property

3.3 auevurevor LIl Ml &6

> arsnbs Pomedldr QuaiGum Jomelul e lle Osn@Gdalul L. allarmidaame,

3 (flaly, uFmE LOHMID 2aHT) WSETEOWL BID emer BeHHlenr JgliLemLiledr Lieveils
Sl Leowller CamuGammu 2 (HhaunssluGams aauaiudio swniliydser crarssGmo.

Guoasea  udww (AB,C) RDeOm  Jjemed UL LemWw  (Panchromatic) LIWETLGSS
TGHBULGETSTO DG AEUEULLOD, LTSS  CaumunGeow  ubloons
SerLILGEGT DG

Qbs aueen Snl_L 6ol STunflliysamer D6 WeHEW amdHansds Lifledaeond. Heme
1. QWMHEDE 6I600T6TN(LPEMD WMOMILD 2.0&F WUMEDE 616001 6001(LOEMD.

MOVBHDOMD LGSmeT L@Gdulled mmo MbszCUTe, GLbLUMenE 2 cujeilaer B1,
B2, B3, B4 weonGw, 2ag1, udgmd, Flaliy womiw e Flaly ul L aeailey aleurmidsemern
Coafedamg. DalaThame S AFO/SHW e BHaSSle SM& LGSHHene
3160601 Gum e BSOS UWETLGSS
2 HUNSHEIDTE SN .QFWDHENS 66T PEDD GTETMILD PRIGLILGSGTIDGI. FTaCsST
Slemalled OBMemey 2 _EUITH6L QBMPled BILLSS LIWGTUGSSLUILGLD cuetorennr Sl

QUDEMS  EIETTTEI(PEDD  GTETMILD,

SlMmEVLIL_6OL Sl L 6ow6] LNeiTeumiong:

S\WMEMES 66TO 6001 (LOEHD QFWIDENS 61GCTIT 60T (LOEHMD.
True colour composite False colour composite
(TCC) (FCC)

ey SI__d aNeury S
S|WE LI ML | HMEILIL 6OL | DW6Y LIL DL | <D{6M6oLIL_6mL_
1.Blue 1.Blue 1.Blue By
2.Green 2.Green 2.Green 1. Blue
3.Red 3.Red 3.Red 2. Green

4.Infrared 3. Red

GUOBEWIL Gl L e SMUNflUyEemeT SFHGhodswnsd 12,3 (TCC) wopmiw 2,34 (FCC)
GTOTMILD QPHIGLGEMTMSI.

SHBULF YPDOEMEL QUM SSLOMEoT
Qv GHEMET 2B

Qaills udlo swnflllhg snyeuiw, 6o e

SlmeoLileoLemw  eunfleonsd  QUDEIQWWD. 2 _SNJeIoNE 151
Ul emLWilguo, mleo 2 _LIGWNGRIGmeT LT UL e Wlgn, Smaury elugrigemer  Flaoliy

wOYIW SsSFFslY Lo Wgiw Aseafauns QuDEgSlaTmS.
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> fleo  @OLOLL  SjemeouemL, Saflaliy ued,  yeluler

Qu(BLLINETENLWTET )60 @GHMET AW QUG LWETUGSSUILGE@TDSI,

2_SNIJewIDNS
gQerefley
Quul oL uley Yomer Dl Geopans QBUUCSTH, DOvEGIHEHRHG DG 6
Wrdueililear aldls Caumune IHs Jlamalled HMEOTLILGE GO (SOMHSHHOMD LG
FHmert LGSHN6L Y OMEL AUMTCHNL_G LIL S0 LINTHSMLD)

snaugrsailer NrSuedliy, Raliugdullar usma e BHms M, ISFGLL 3ien6v
sasms Qadleyer  Lpduelsdlamg. Qang smpauw e  STamLILGLD
LUFMIFWONGL. GIOTCMSET, STaUTRSHT CQFWDemsd eauauwenmule (FCC) Faliy
suenien SSlev s _Flweflsdlarmg (LSlwsdHler snens). gearaier JHsFlaliy alaurriger,

Haliy ey SaHma epevd SML_SUGSSLILL GEaTg.

SOURCE: Fugro EarthData.( www.e-education.psu.edu)

Panchroma

tic

oo Wwadlw Lal RevdGmailen TCC womiw FCC e GsnbmLd

Falseolr Infrard

Lol DevdE SWMEH 6165016001 (P MM QSWHEMSD 6160016001 (LPED
FCC

SIL_TS1GSHET 3L usMmS faly W &S50 B
WL YT &nGbamen LuFOTF ety wase Faliy
oy urgliy Qauafl] LFDTF Nyasngwner el
NS Ly Qeuafy Seold WPSH6v Geu6tTemLD
S PLOMEUT/ B EUTS 1T 5 601D BB SV (PSE HUHENLD
PMHM/SBeRISW | Beow Qeuefly Seold
51y
Gl Ll QeueTemio &H® SO WSO BOLILTFOTF
Sy _ _ _
unhs QeueTemLo Qeuafly Seod
ELILI _—
umemm ULy SHEENE Qemd Ll
2 60 LO6wIE/2_6uly | LIl Qeauctremio (WH6v Qeuafly Beod
Blevld
A BBUL_L Ll GeueiTemio Qaelly LS WO ST
Blevld uGOTF
Iy (S0 Bleold 5evLd, LILgLIL Somiei HHLILY
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