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APPENDIX - III

Principles of remote sensing
Amote Sensing‘ﬁemotc Sensing has been defined as the Scienc
- £ p = ‘\_
and art of obtaining j bout an gbject, area menon
through the analysis of data acquired by the device that is not in hysical‘,
contact with the object, area or phenomenon under investigati‘O'l‘l:.iMKosuy
the object is located on or near the earths’ surface and the di‘/_ic\e
c(§ensor) is more or less above the object and is at a substantial distance

from it) The information is carried by electro magnetic radiation, some
e ———— » ] =

roperty of which 'is_affected by the r ' mote

sensing usually includes : as well as the
surfaceiz:i!ﬁc main advantage of remote sensing are) p,)/SEeed at which _
data can be acquired . from large areas of earth’s surface andl/(ZT )

Inaccesgible areas can be investigated.

Classification of remote sensing systems : Remote Sensing Systems

can be classified on the basis of m ] criteria Ei)ﬁtwe and
passive systems ] An active system is a remote sensing syst
transmifs its owmelectric magnetic emanations at an object and the;

en

&cﬂmma&mﬂaaed_&refracted back to the jcng(_).[[-.‘A passive™

system is a sensing system that detects or measures radiations emitted
or reflected by the target, 2

»Q«)'Ehotographic or scanning systems k E‘_‘ photographic systems,
a photograph formed b i i ' ial coated

with a sensitised solution that is chemi eated to fi i oints_/

.2t the desired density, is used for further analysjs. Photographic systems
however operate over a narrow wave length band/from 0.3 to 0.9 um'.

~ They nevertheless produce relatively cheaply an image which is of high
geometric fidelity ang TCSOIUtiOHW

use of infrared radiation (wave band 3 to 14 ym) and micro wave
radiation (wave band 5 to 500 mm),
e e ———, .
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] \ q
. 3) Frc! raft or s:-ite'lhte based“ In a remote systenLi_f_tbgw
fa_ orm 1S an aircraft it ig arcraft based and if it is 5 satellite it
j termed as a satellite based.

Phot _ hy for air and space : Aerial hotography from air craft
the first method of remote sensing{World wars I and IJ gave impetus
tgg aenal photography from aircraft, "
Sy -—‘:"——-“_

Even today in the age of satellite and electronic scanner systems

sefial ghoto%aph still remains the most widely used type of remotely
l'n‘ﬁcg‘c_lm The six characteristics of aerial photography that make it
M@Lae itsv()’)/ availibility, \(}):g:onomw )_synoptic view point,
(M‘h_cgg_ez_i_t_tggm , {5) spectral and spatial resolution, angd ,(,G)'thie_:_

nensional perspective.

ﬁlibility CPhotographs are readity available for parts of the
bgﬂﬂ, where aerial surveying has been carried 019

Ecofiomy @rial photographs give information more cheaply than
hat obtained from field surveys>

SAmo/ptic view point ZAerial photographs enable detection of small
jale_features and spatial relationships that would not be evident -on the

pround./ | )

'@‘e/freezing ability @n acrial photograph is a record of earth’s

v at one point of time and can therefore be used as a historical
tecard ) '

m and spatial resolution i{_\_n aerial photograph is sensitive
o radiation in wave lengths that are outside the spectral sensitivity range

of the human eyg'z I can sense ultra violet (0.3 to 0.4 #m) and near
nfra red (0.7 to 0.9 4 m) rediation.
—— ey
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Z’l’h/n'ee dimensional perspective ' A stereoscopic view of the i"ihis_
surface can be created mmwmwﬂ%ﬂ%
characteristic which ig lacking in the majority of sensed MQggB

“Phiofo interpretation he study of an air photograph M |
cati ound feat - ion of information is termed |

iden tion of gr ures and acquision OL 1 .
onMt requires skill, experience and practice as the
; ' unfamiliar to the ge.Zt becomes

!l_,,ewrcnted a photograph is quite

somewhat easier if stereo-pai d scope

<0 that the ground relief. shows up) As photographs are studied for a

specific purpose such as urban_ development, suitability of site for
: )a

engineering constrggi'gg_s_, property valuation, obtaining information of
oc al developments ety

rock formations or existance of minerals, agricultur

it is necess i er has a knowledge of these fields of
study.{In attempting to M
Wﬂﬂbﬂﬂw @:hg;me _ﬂs@ilz_g,,
(2 e (Mgﬁ,,(@,pattem (5) tone (6) texture, and (D-site of

location.
—— -

Non photographic systems (Scanners): Major tééhnolbﬁ(:al
advances throughout 1970s and 1980s have been concerned With
improving the capabilities of space bound sensing in terms of rates and
quality of acquision, classification, storage of information ~etc.
Photographic methods depend on the natural illumination and clear

atmospheric conditions. The recent and future developments of active

microwave and thermal infra-red sensor systems will help to modify this
constraint, as both have an all weather day and night capability.

Images recorded in the scanning systems are discrete record a5
against aerial photographs which give continuous record. Scanning
systems are automatic. Data is recorded as digital code and (ransmitted
to the ground stations where it is stored in computer tapes. satelli
data of increasing quantity, variety and complexity g™ processgd by
the present computer systems,
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The various types of sensor - ‘
. s t
be calssified as follows: ystems that have beey developed can

(1) Multispectral g < )
- lengths from 03 to 1.4 pm, ding visible and near infrared wave

| Satellite Landsat. (MSS) developed in 1972 ¢
scene covering a ground area of 155 km X 185 km
of 80 m. These four images cover green (0.5 to 0

pm), near infrared (0.7 to 0.8 p#m) and near
wave bands.

ecords 4 images of a
at a ground resolution
.6 um), red (0.6 to 0.7
infra red (0.8 to 1 pm)

, Images are produced by reflecting the radiance, recorded from
T9m wide scanlines on the earth’s surface. A complete channel Lansat

imagery comprises of 2340 scan lines and 3240 pixels (picture elements)

per line, a total of 7.5 million pixels and 30 million pixels per scene of
4 channels.

Landsat 4 and 5 (1982-1984) incorporates important improvements
and carry a seven band sensor known as the Thermatic Mapper (TM)
which gives a spatial resolution of 30 m. The French Spot carries push

broom scanners called High Resolution Visible (HRV) and gives a spatial
resolution of 20 m.

Thermal infrared remote sensing system records temperature
characteristic of objects and can be used to eithef estimate or detect
lempératurc differences as the basis of discrimination bet-ween surtfa.ce .
(indirectly subsurface) phenomena. }.ICMM Satelht: . cm; :1:3
radiometer recording in a visible and near infrared (0.55 fo 1 p4m 2o
a thermal infrared band (10.5 to 12.5 #m). Ground resolution varies fro
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0.6 km at the centre to 1 km at the edge. Data is used for 8cologicy
mapping, vegetation mapping, soil moisture mapping, snow mejt
prediction and monitoring industrial thermal pollution. Microwgye
remote sensing especially the Synthetic Aperture Radar (SAR) Carrieg
by the satellite SEASAT has the greatest immediate potentiy| for
synoptic mapping of osceanic ice and water surfaces. Distinction between
surface features on radar imagery is dependent upon the inter actiop (f
microwave energy and geometry of surfaces such as relief interyy)
angularity of form, particle size of sediments etc. Nominal resolution of
SEASAT 1s 25 m.

Three resolutions-spectral, spatial ‘emporal of the sensed
images determine the discrimination betw .nd analytical significance
of units of data that compose the image. Spectral resolution involves
degrees-of contrast in radiance from different materials and objects in
defined wave bands of electro magnetic spectrum. Spatial resolution is
a function of the size of data collection units and ultimately determines
the detail that can be extracted from the imagery. Temporal resolution
is a function of environmental conditions such as hailstorm, duststorm,
cloudy weather etc. Using digital processing techniques, it is possible to

| obtain better knowledge of imagery which could not be obtained by visual
interpretation by tone, colour, size, shape, texture, and context as in the
‘ photographic image. ‘

¢Satellite remote Sensing 9@ he period 1960 onwards islx_narkcd b
the birth of remote semsing satellites, development of high spatial
resolution sensors for land application, operational_data collection of

| atmospheric information and the experimentation with new sensors &t 4
o e ————
variety of new wave bands.

; With a remote sensing satellite remote areas of land, osceal ad
| , x R - AU0US
ige can be covered,Data collected is spatially consistent agd__C_QEt_‘-“lo—d
and suitable for computer processing) Data collection is frcql}e_wr
- e S e = c
time required for collection is small xample, M

Y

.mwuf17omXBsmmw
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i Measurements from satellites are complementary (o conventional
I °bs°£‘:@t—i9§§" @’fﬂ_@vﬁw‘awed fo calibrate satellite
tpbservations and satellite remote sensing allows a spatial extension of
(jroun i ich under difficult conditions may be.ve costl:
t gftellite_ remote sensing provides a low cost system for cnvironmcng
1 fata _;Qy_ggﬁoag far reception and analysis of data from civil satellilg
{lprogrammes was free of ownership restrictions and_political control.

LHchver _data obtained from air-craft is subject to copyrighg
{lownership wrests with_companies or_their cliants carrying out the air

survey.
Satellites are grouped in the following ways :

) Ffom the function point of view :\ arth resources satellites
are _used for applications _in land usc, vegetation, geology,

I , - ~ =
geomorphology, hydrology etc.QHe—y carry sensors with a medium spatial

§ ]
resolution of O.ZSE and have a fast repeat cycles of less than a_day.

Satellite for military applications are for reconnaisance of military

e P
msfégatmns or meteorogy. This data is not

‘ n.(*z)/gg_l_g_thorbit they follow E[he polar orpit is a low earth
orbit where satellites fly at 200 to 1000 km altitudtJI‘,_lg_o_r_biLlakcs\Lhe

| = o, s e
lsatellite over or pear the north and south poles and the orbit is in the

plane of the su@r sun synchronous that is the orbit remains in a constant
plane in relation to the sun, @:iﬁu—t'ﬁé earth spiﬁ@.

IRS-IB launched on 29th Aug. 91 was orbiting over the poles at”
‘2 height of 904 km and took 113 minutes for each orbit and space craft

revisited a specific region of the earth once every 22 d@ IRS-IC and
“

- —— . . I Pa e

IRS-ID. Wﬂmwmm were launched
In !225 and 1997 respectively. fIRS-IC and IRS-ID have an excellent
Itesolution and can view objects as small as 5.6 m.(The geostati

pm orbit where satemtw w
.distance_of 35900 km which is the same as that used by the
. communicai ites. is_distance the orbital speed of the
_satellite is the same speed as the earth’s rotation and so the satellite:

=

<®

>
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appears to be fixed above the same point 08 the earth’s surface
1es-of fdia are geostawtgﬂil&ﬂg_—fhm repeat cycle of aboy,
. e
30 mmutcs?g“
~*_____/—-
Assification can be done on the basis of the type of sensorg

they carry and the generation to which th lon (e-g-ﬂg%

2nd generation etc.)

@ Satellites may be ‘manned or unmanned. erc
S and Vostok, Soyuz of U. S. 5. R, were

Appole, Jkytab of U-S.
manned. Most of the satellites QO“W@

Applications of remotc sensing
: eteoro'log:AProﬁling of atmospheric temperature, prosure, °

water vapour content, and easurement of wind veloci j
L(2‘)/b¢ganoﬂ phy :&casurcmcnt of sea surface temperature,

mapping Wﬁ and wave energy spe_tgg

+¢3] Glaciology W
! . l .]- | . g >

termining the navi
\,(lﬁ;eomorphology, Geol_o_gy' :E&éntiﬁcation of rock types, location

of geological faults and anomalies, measuring the figure of earth and
observing tectonic movements? - T
gyﬁpgphy and cartography :

data and referring them to given co-or

Obtaining accurate elevation

*hafe system, production and

at and

Agriculiure, forestry, botany etc ; monitorj
T - 7 . . ir
type of vegetation cover, its state of health, mapping of soil 9’265:31‘2;
water content, forecasting yields, salinity and erosion of 5/6:19

' off from

( y%w :@Ssing water resources, forecasting Tuio_
NOW; s 3

(V)

ice melt an
(.97 01 lrot-: 'Warning of sand and dust storms, valanch

as
land slides, flooding, polhition etc. g v
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{, (9 Planning application: eneration of inventories of g _use
tpnd Wﬂﬁmg resources, performing traffic survegs )

a(( 0)Military application @WWMS—@—
1 (military formations, assessing terrain. 2
is the

!|  Remote Sensing in India WME&@S&L—
largest domestic communication _system _in the world _today.
{ Commissioned with the launch of Insat-IB in 1983, the first generation
5 satellites were multipurpose satellites providing long distance
glecommunications, meterological earth observation and data relay, TV
and radio broadcasting. {he first ion-i Insat-1 A, 1B, 1C
and 1]:%6 second generation includes Insat-2A, 2B, 2C, 2D & 2;)

.fwwas launched on 3rd April @ggd is to be used for weather

forecast unlike otww The Satellite pictures
om series revealed the shocking depletion of forest area
5 from 23% (believed) to 14% (actual). NRSA’s (National Remote Sensing
/Agency) prediction of reduced snow melt run off in one year enabled
i ‘the Bhakra Beas Management Board to plan in advance the distribution
of scarce summer flow from melting snow among power generation,
irrigation and drinking water supply{The imageries collected from thc
regote s nsi ellites have supplied very useful information to vanous
agcnc:cs like Gcologlcal surveyt of India, Central Ground Water Board

tural Gas Commission, Geodetic and Topographical Survey
| jof Indi?.
| =

—~
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