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Remote Sensing: Perspective and Indian
Satus

H.N. Kapse

The science of Remote Sensing (RS) has
emerged as one of the most fascinating subjects ove

Significance: RS derived information is critical to the
successful modeling and monitoring of numerous natural
and cultural processes. In fact, for successful execution
of many models that rely on spatially distributed
information- RS is must. It also helps in temporal
information collection as it senses the same region for
Eeveral times. The data provided are more than 95%

the past few decades. India has taken a major steRccyrate as compared to the data provided by the aerial

forward to realize tremendous application in the natural
resource management. There are noteworthy milestone
which our country has reached in the field of Remote
Sensing Satellites in the recent times by ISRO [1]. It
can be read as:

Baging orders to launch 68 foreign satellites
Launching weather satellite.

Launching four key satellites in comming months
also reveals plans for 2020 mission to sun!

By 2021, India will launch satellite jointly developed

or land based survelhis is possible because everything

M nature has its own unique pattern of reflected, emitted
or absorbed radiatiorA sensor on satellite platform is
used to record such reflected or emitted energy from
the surface fig-1. This recorded energy is then
transmitted to the users and processed to form an image,
which is then analyzed to extract information about the
target. Finally the information extracted is applied to
assist in decision making for solving a particular problem.

with US “’iev Suu\ | J

e US'Pentagon to use Indian satellite to map weathel [ncident !

conditions inAfghanistan etc. TR Siholitin -
All these shows that India has grown self gy | 110 ™ 5 E LT

sufficient and being capable of designing and operating g, nudsien | '

Remote Sensing Satellites. India is the member of ar
exclusive group of nations with the other members as
China, France, USA, Russia, Canada and Europeal
SpaceAgency Bold decision was taken at ISRO to

have a dedicated remote sensing satellite series witt
capabilities to provide uninterrupted and assured
services. This led to the conceptualization of Indian
Remote Sensing Satellite Programme and the first satellite
IRS-1A was launched in 1988. It provides key inputs
for planning and forms an integral part of resource
management so as to facilitate optimal utilization of
renewable and non-renewable resources of the Earth.
This article summarizes Remote Sensing concepts with

Indian Remote Sensing Satellites. Most satellite sensors detect EMR
Remote Sensing and its Significance electronically as a continuous stream of digital data.

In general RS is the acquisition of information g gata are transmitted to ground reception stations,
aboutan object or phenomenon without making physicalocessed to create defined data products, and made

contact with the object. In terms of Spdeehnology  gyajlable for sale to users on a variety of digital data
RS is the science of making inferences about objectsagia.

from measurements made at a distance, without Comin%dvantages

into physical contact With the objects under s_tudy by The speed at which data can be acquired from
making use of the properties of Electromagnetic waves|y e greas of the eartfurface or it may be inaccessible
[2]. It is unique capability of space based sensors 10,55 investigationll these actions are only possible
provide a wide range of information through the by RS.

electromagnetic spectrum. It uses the aerial senSingSynoptic View: RS process facilitates the study of
technologies to detect and classify objects on the surface,arigys earths’ surface features in their spatial relation

in the atmosphere and oceans by means of propagateg} each other and helps to delineate the required features
signals. RS data derived may then be transformed intq, 4 phenomena.

information for different applications using analog or Repetitive: The RS satellites provide repetitive

Fest

Fig.1 - Satellite Remote Sensing System

digital image processing techniques with appropriate
logic and methods.

coverage of the earth. This temporal information is very
useful for studying landscape dynamics, phenological
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variations of vegetation and change detection analysis9
Accessibility: RS process made it possible to gather

Technology
Experiment Satellite

information about the area when it is not possibletodo  (TES) 22 October '01 In Service

ground survey like in mountainous areas and foreign10 IRS -P6 17 October '03 In Service

areas. (ResourceSat-1)

Time Conservation: Information about a large area 11 IRS - P5 5 May '05 In Service

can be gathered quicklthe technique save time and (CartoSat — 1)

efforts of human. It also saves the time of fieldwork. 12 IRS —P7 10 January '07 In Service

Cost Effective: RS is a cost-effective technique as again ~ (CartoSat — 2)

and again fieldwork is not required and also a large13 IRS 28April '08 In Service

number of users can share and use the same data. (CartoSat — 2A)

Indian RS Satellites 14 IMS -1 28April '08 In Service
In India, development of satellite platforms 15 OceanSat-2 23 September’'09 In Service

for acquisition of remotely sensed data began with thel6
Bhaskara mission of late seventies. The Bhaskaral7
satellites had two band TV payload for land applications 18

CartoSat — 2B 12 July '10 In Service
ResourceSat - 20 April '11 In Service
Megha-Tropiques 12 October 11n Service

and a Satellite Microwave Radiometer (SAMIR) for 19 RISAT-1 26 April '12 In Service
oceanographic / atmospheric applications [3]. 20 SARAL 25 Feb '13 In Service
Convinced with the capabilities and the inevitable role 21 CartoSat — 2C 22 June '16 In service

of satellite remote sensing in Nation development, India RS technology has reached a level of self
embarked upon several Joint Projects with the activedependency and is being used for a variety of
involvement of the user community for the optimal applications for resource managem@&notpromote the
management of our natural resources. The Indian SpacéSRO’s products, services and technologies to the world
Programme has been an integrated development of spaagmmunity Department of Space has established
technology and its utilization with a view to harnessing “Antrix Corporation Limited” in 1992 as its marketing
its potential for tasks of nation building providing or commercial arm for the Remote Sensing dsiix
services in the different areas. markets India satellites and launch capabilities to global
The development and successful launch of customers [5]. Between 2013 and 2015, India launched
the Indian Remote Sensing Satellites (IRS) have28 foreign satellites for 13 different countries earning
established good repute in the space technologytotal revenue of US$ 101 million [6]. With fully equipped
community The IRS satellites launched and its working state-of-the-art facilitie#\ntrix is a one-stop-shop for
status [4] is summarized in table 1. The IRS serves amany of the space products, ranging from supply of
important national goal in terms of providing hardware and software including simple subsystems to
continuous, operational services for management of thea complex spacecraft, for varied applications covering
natural resources of the countityalso cater to various communications, earth observation, scientific missions;
requirements, such as continuity of data, improvedspace related service including RS data series,
spatial resolution, enhanced spectral coverage, revisifTransponders lease service; Launch services through
capabilities and stereo viewing. The trend is to move tothe operational launch vehicles (RS GSLV);
better resolutions — spatially to observe local details Mission support services; and a host of consultancy
and map more details spectrally to discriminate and training services [7].
(Hyperspectral) more features and temporally to Applications: RS is useful in varied fields to cater the
observe more frequently need. Major areas of applications include:

Table-1. Indian Remote Sensing Satellite Log Agriculture: Crop type classification, Crop condition
No. Satellite Date of launch  Satus assessment, Crop yield estimation, Crop canopy
1 IRS-1A 17 March’88  Mission Completed Mapping of soil-characteristic, Soil moisture
2 IRS-1B 29August'91  Mission Completed estimation, Damage assessment
3 IRS —P1 20 September'93Crashed due to Forestry & Ecosystem: Forest cover & density

launch failure of PSL mapping, Deforestation mapping, Forest fire
IRS — P2 15 October ‘94 Mission Completed mapping,Wetland mapping and monitoring,
IRS — 1C 28 December‘95 Mission Completed Biomass estimation, Species inventory
IRS — P3 21 March ‘96  Mission Completed Encroachment, Habitat analysis
IRS — 1D 29 September ‘97 Mission Completed Land Use/ Land Cover mapping: Natural resource
IRS - P4 management, Wildlife protection, Encroachment
(OceanSat-1) 27 May '99 Mission Completed  Geology: Litho logical mapping, Mineral exploration,

0o~ O A
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Environmental geologysedimentation mapping and

monitoring, Geo-hazard mapping, Glacier mapping,
Rock type mapping, Mining pollution assessmentg,

Coal fire analysis, Landslide vulnerability / risk
Hydrology: Watershed mapping & Management Flood

delineationand mapping, Ground water targetin
Urban Planning: Land parcel mapping, Infrastructure

mapping, Land use change detection, Future urbg

expansion planning, Road networks, 3D city models,

Structural and Hydrological inventory
Ocean applications: Storm forecastingyater quality
monitoring Aquaculture inventory and monitoring,
Navigation routing, Coastal vegetation mapping, Oi
spill etc.
Conclusions
Utilization of RS technology for resources
mapping and monitoring apart, the RS application
scenario has witnessed a phase transition from resou
mapping to decision making. The capability of this

technology to provide a wide range of details in a holistig,

synoptic and unbiased manner as well as the possibil
to obtain the information on a periodic basis ha
facilitated such transition. The advances in electrg
optics, detectors and signal processing onboard wi
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corresponding developments in data processing al

analysis on ground have enabled planning for very highe
spatial resolution payloads to cater to mapping at vefy,

large scales.

Thus remarkable developments in spac¢ ®

technology and its applications have contribute
significantly towards sustainable utilization of our
natural resources. The IRS Programme which hg
modest beginning has grown into a matured and we
balanced programme by realizing state-of-art Spac
Ground and User segments, leading to an end-to-e
capability
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The cabinet of India on 31 January 1950, along with the newly appointed President Rajendra Prasad.
(L to R sitting) Dr. B.R. Ambedkar, Rafi Ahmed Kidwai, Sardar Baldev Singh, Maulana Abul Kalam Azad,
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N. Gopalaswami Ayyangar, N.V. Gadgil, K. C. Neogy, Jairamdas Daulatram, K. Santhanam, Satya
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