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N D I A ,  W H I C H , 
took its first modest 
step into space with 
the launching of a  
sounding rocket from  

the Thumba Equatorial Rocket 
Launching Station (TERLS) on the 
outskirts of Thiruvananthapuram 
way back in November 1963, is 
now poised for a quantum leap in 
space exploration as  exemplified 
by the  well conceived plans  for 
planetary probes and human space 
flight mission. Having successfully 
launched its first mission to moon, 
Chandrayaan-1 in 2008 which 
realised all the scientific and 
technological objectives set for 
it, the Indian Space Research 
Organisation (ISRO) has built 
up the expertise  and confidence 
required to  forge ahead with  forays 
into the deeper space in the years 
ahead. But then ISRO insists that 
while looking at the stars, its feet 
are firmly rooted in the ground. 
For the thrust of ISRO continues to 
be on diffusing the fruits of space 
technology into the mainstream of 
national development. Exploitation 
of the advances in space technology 
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for societal applications continues 
to guide the progress of the 
Indian space programme in all its 
manifestations. As it is, the two 
widely  acclaimed socially beneficial 
projects launched by ISRO—the 
Village  Resources Centre(VRC) 
and the Telemedicine network—are 
based on  the capabilities of INSAT 
communications  spacecraft system 
and IRS earth observation satellite  
constellation operated by ISRO. 
Both INSAT and IRS systems  
are considered one of the largest 
such satellite constellations in 
operation anywhere in the world. 
And in keeping with its mandate 
of the peaceful applications of  
space technology for socio-
economic development, ISRO has 
consistently championed the cause 
of keeping outer space free from 
the arms race. ISRO is clear in its 
perception  that outer space, being 
the common heritage of humanity, 
should not become a battlefield of 
the future.

Analysts familiar with the Indian 
space programme are of view that 
the current thrust of ISRO towards 
planetary missions and manned 
flights is in keeping with India’s 
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emergence as an economic and 
technological power house. But 
then  ISRO  has made it  clear that 
there is no dilution of the original 
vision of  Dr.Vikram  Sarabhai, 
the architect of the Indian space 
programme. Way back in 1960s, 
Dr. Sarabhai had noted. “We do  
not have the fantasy of  competing 
with the economically advanced 
nations in the exploration of the 
moon or the planets or manned 
spaceflight. But we  are convinced 
that if we are  to play a meaningful 
role  nationally and in the community 
of nations, we must be second to 
none in the application of advanced 
technologies to the real problems of 
man and society which we find in 
our country”.

Another striking feature of the 
Indian space programme is the 
success it has been able to achieve 
with self reliance and  that too on a 
shoe string budget. Starting literally 
from scratch, ISRO has been able to 
build a range of  advanced satellites 
for a variety of end  uses including 
communications and broadcasting, 
weather watch, earth observation  
and scientific research. Defying 
the technology denial regime, 
ISRO has successfully built a range 
of critical and technologically 
complex systems with  indigenous 
efforts. Geopolitical compulsions 
have also nudged  ISRO to take 
up the development of India’s 
full fledged  navigation satellite 
constellation  named IRNSS  
(Indian Regional Navigation 
Satellite System). Evidently, IRNSS 
would help end country’s  far from 
reliable dependence on global 
systems such as GPS Navstar. Made 
up  of seven satellites, the IRNSS 
constellation  is expected to become 
fully operational  by  the middle of 
this decade. 

Another major challenge that 
ISRO has taken up in the frontier 
area of technology and research 
is the development of space suit 
for the Indian astronauts who will 
make it into near earth space as part 
of  the human space flight mission 
slated for a take off in 2016. To 
this end, ISRO has already signed  
an agreement with Bangalore 
based Defence  Bio-engineering 
and Electro Medical Laboratory 
(DEBEL) for the design  and 
development of the space suit 
which continues to be a closely 
guarded secret of a handful of 
advanced space faring countries. In 
this task, DEBEL will leverage the 
expertise it has already built up in 
areas such as life support systems, 
technical textiles and materials.

ISRO will also  develop an 
autonomous crew vehicle complete 
with a life support system and 
a man rated launch vehicle to 
realise the human space flight 
mission. And as part of  this human  
space mission, ISRO will also 
be building a third launch pad 
at  Satish Dhawan  Space centre 
(SDSC), India’s national launch 
complex, on Sriharikota island  on 
the eastern coast of  the country.
And in tie up with the Institute of 
Aviation Medicine (IAM), ISRO 
plans to set up an astronaut training 
facility at Bangalore by 2013. The 
successful accomplishment of 
the manned mission will  make 
India the fourth country after the 
USA, Russia and China to send 
astronauts into space. Way back in 
1984, Rakesh Sharma became the 
first Indian cosmonaut to fly into 
space on-board  Russian Soyuz 
spacecraft.

  By all means, the year 2012 
stands out as both exciting and 
eventful for the Indian space 
programme. The successful launch 
of India’s first microwave earth 

observation satellite RISAT-1 by 
means of the four stage, reliable 
space workhorse Polar Satellite 
Launch Vehicle (PSLV) in April this 
year marked a major technological 
breakthrough for ISRO. For only a 
handful of countries have built up 
the capability to engineer such a 
technologically advanced spacecraft 
system that can provide data on a 
continuous basis irrespective of 
darkness, haze and dust as well as 
cloud cover. The remote sensing 
satellites  launched by ISRO so 
far were passive systems in that 
they can operate only  under the  
conditions  of brightness. 

 With the launch of RISAT-1, the 
heaviest ever satellite to be hoisted 
into space from the Indian soil, 
PSLV completed its 20th successful 
flight in row. The  significance of 
RISAT-1, exemplifying intensive 
research and development work 
carried out by ISRO, lies in the fact 
that it has freed the country from 
dependence on the images from a 
foreign microwave imaging satellite. 
The data from RISAT-1 featuring a 
C-band Synthetic Aperture Radar 
(SAR)  has applications in the 
areas of agriculture and disaster   
management. In particular, the 
RISAT-1 data will be immensely 
useful during Kharif season when 
clouds cover the skies in toto.  
Indeed, the data  on standing crops 
made available by RISAT-1 during 
Kharif season would prove valuable 
for the planners to forecast the food 
yield with reliability.

 Yet another ground-breaking 
achievement  that ISRO can proudly 
look forward to is the forthcoming 
mission of PSLV slated for the third 
quarter of this year. This PSLV flight 
will  launch a 800-kg Spot-6 French 
advanced earth observation satellite 
along with a 15-kg Japanese space 
probe as a piggyback  payload. For 
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this mission, ISRO plans to deploy a 
core alone version of the four stage 
PSLV without its usual six strap 
on boosters attached to the first 
stage. This PSLV mission is a part 
of the contract that the Bangalore 
based Antrix Corporation, the 
commercial arm of the Indian space 
programme, has signed with  the 
European company  Astrium SAS 
. Though the exact fee charged for 
this mission has not been divulged, 
this order bagged by Antrix has 
been described as the  highest ever 
revenue earning contract for the  
PSLV launch service.

  Before the year 2012 closes in 
on, ISRO will also pull off a flight 
of its three stage Geosynchronous 
Satellite Launch Vehicle (GSLV) 
featuring a home grown upper 
cryogenic engine stage. The  
qualification of GSLV weighing 
little over 400-tonne  will  make 
India self  reliant in launching its 2.5-
tonne class  INSAT communications 
satellites. Most of the INSAT class 
satellites now being operated by  
ISRO were  launched by means 
of the Ariane  space vehicle of the 
European space  transportation 
company, Arianespace. Once 
GSLV attains operational status 
for routine flights, Antrix will 
offer its services to international 
customers for launching heavier 
class communications spacecraft.

ISRO is also developing a high 
performance version of GSLV 
named  GSLV-MKIII, which, 
when ready by the middle of this 
decade, would be capable of placing 
a 4-tonne class  satellite into a 
geostationary transfer orbit. The 
629-tonne three stage GSLV-MKIII 
features an upper cryogenic engine 
stage with a propellant  loading of 
25-tonne. ISRO is also working on 
a semi cryogenic engine capable 
of generating a thrust of 2000-kN 
with liquid oxygen and kerosene 

propellant combustion for the 
common liquid core in unified 
launch vehicle.

And  as part of its long term 
vision of  not only  reducing the cost 
of access to space but also making 
space missions a routine affair, 
ISRO has set its sight on realizing 
a reusable space transportation 
system  based on complex and 
challenging technology of air 
breathing propulsion. An air 
breathing space vehicle makes use 
of atmospheric oxygen  from the 
surrounding and burns it with the 
stored on-board fuel  for  producing 
the forward thrust  in contrast to the 
conventional chemical fuel based 
space vehicles which carries both 
the fuel and oxygen.

So far, using PSLV described as 
a versatile space  vehicle, Antrix has 
launched as many as 27 satellites 
belonging to customers from 
countries such as Algeria, Italy, 
Israel, Luxembourg, Belgium, 
Germany, Switzerland, Indonesia, 
Switzerland, Indonesia, Canada, 
Singapore and South Korea. 
Evidently, Antrix sees revenue 
surging 20 percent annually over 
the next five years on the back of 
the expanding  launch services.  The 
strong point of PSLV is  its proven  
multi mission, multi payload 
capability in a single launch. In a 
spectacular display of its awesome 
prowess, the PSLV mission of 
April 2008 successfully delivered 
as many as ten satellites into orbit 
in one go. 

I n  t he  a r ea  o f  s a t e l l i t e 
technology, through its alliance 
with the European company EADS 
Astrium,  Antrix has delivered  to the 
customers high performance W2M 
and Hylas satellites. And as part of  
its plan to emerge as  a major player 
in the global market place for the 
delivery of custom made satellites 

on a turnkey key basis, Antrix 
has submitted several proposals 
to the satellite operators offering 
satellites  based on flight proven 
satellite platforms. As it is, ISRO 
is continuously striving to upgrade 
its technological base for designing 
and developing futuristic spacecraft 
systems and as part of this vision it 
is planned to build hyper spectral 
earth imaging  spacecraft  and 
higher frequency  communications 
satellites with a wider  bandwidth 
capability. ISRO Chairman K. 
Radhakrishnan has revealed that 
over the next five years, ISRO 
would develop  a 10,000-watts 
communications satellite capable of  
accommodating as many as  60-70 
transponders. This satellite would 
also feature higher frequency Ka 
band transponders.

Another thrust area of  Antrix is 
the global distribution of resources 
data  obtained from India’s IRS 
constellation of earth observation 
satellites through an expanding 
network of international ground 
stations.  In the immediate future, 
Antrix has plans to strengthen the 
infrastructure  for international data 
sales and business development in 
value added services. 

In the ultimate analysis, the major 
focus of Antrix is on marketing 
and  international promotion 
and exploitation of products and 
services related to the Indian 
space programme. In particular, 
Antrix markets  subsystems 
and  components for satellites, 
undertakes contract for satellites to 
user specifications, provides launch 
services and tracking facilities and 
other related services. The customer 
base of  Anrix is made up of  the 
leading space companies from 
across the world including EADS 
Astrium, Intelsat, Avanti Group, 
Inmarsat, Worldsat, KARI (Korea 
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Aerospace Research Institute), 
Eutelsat, OBA Systems and several 
other space industries in Europe, 
Middle East and South East Asian 
countries. Antrix’s growth strategy 
is based on rapidly expanding its 
business to new geographical areas 
and enhancing the range of services 
and products offered by it.

Indeed, Antrix, with the active 
support of the Indian industry is 
gearing to meet the challenges of 
competing in the multi billion dollar 
global space market. Currently, 
around 500 Indian industrial units 
are actively contributing to the 
Indian space programme by way 
of the supply of hardware, systems 
and services for various projects 
of ISRO.

But then in the context of 
the growing frequency of space 
missions,  ISRO is looking at 
the possibility of involving the 
Indian industry in the production 
and delivery of communications 
satellites  and PSLV on a turnkey 
basis and ready to use condition. 
The idea behind roping in the 
Indian industries for the production 
and delivery of satellite and launch 
vehicle systems in an integrated 
manner is to enable ISRO researchers 
and engineers  focus more on 
research and development aimed 
at evolving the concept of next 
generation satellites. This approach 
would free  ISRO from engaging in 
the repetitive exercise of building 
communications satellites  and 
launch vehicles. ”We want to explore 
the possibility of producing PSLV 
and the communications satellites 
through  the industry,”observed 
Radhakrishnan.

On another  front ISRO’s 
contribution to the area of space 
science is commendable. As part 
of its “Vision 2025” strategy, ISRO 

plans to explore Mars, Venus and 
asteroid belt. Everything going 
as planned, India’s Mars orbiter, 
the first ever Indian mission to 
the Red Planet, will be launched 
sometime next year by deploying 
PSLV which was also used for 
hoisting Chandrayaan-1 into 
space. The scientific objectives 
of Mars orbiter will focus on 
life, climate, geology, origin, 
evolution and sustainability of 
life forms on the planet. ISRO is 
also working on Aditya, a mini 
research satellite  meant to study 
sun’s outermost region called 
corona. Aditya, India’s first space 
based solar research  probe, will 
also be launched by means of 
PSLV. Also lined up for launch 
in the near future is Astrosat, 
the first dedicated  Indian space 
borne astronomy mission. This 
astronomy research satelli te  
will enable multi wavelength 
observation of celestial bodies 
and cosmic sources in x-ray, 
visible and UV spectral bands 
simultaneously.

However, the high point of the 
Indian space programme would 
be the launch of Chandryaan-
II ,  a  fo l low up miss ion to 
Chandrayaan-1. Chandrayaan-II  
which will be launched by means 
of GSLV will be an orbiter cum 
lander mission. ISRO, which has 
already finalised the payloads 
going into Chandryaan-II probe, 
expects this   lunar mission to help 
further improve our understanding 
of the origin and evolution of the 
moon  using instruments on-board 
the orbiter and in-situ analysis of 
lunar samples  and studies of lunar 
regolith properties using rover. 
Chandrayaan-II is planned  for  
launch in 2014.

Sharing of the knowledge and 
resources beyond the  boundaries 
through international cooperation 

has been the hall mark of the Indian 
space programme. ISRO continues 
to pursue bilateral and multi lateral 
cooperative relations with space 
agencies and space related bodies 
from across the world. Through 
international cooperation, ISRO 
continues to take up new scientific 
and technological challenges; 
refine space policies and define 
international frameworks for the 
exploitation and utilization of 
outer space for peaceful purposes 
apart from sharing space products, 
services and technological expertise. 
With technological advancements 
among the space faring  nations 
and the awareness among the 
rest, the scope of international 
cooperation has become wider and 
diverse globally in recent times and 
ISRO strives to make use of such 
opportunities effectively.

In keeping with this vibrant 
philosophy and broad outlook, 
during his May 2012 visit to 
the South Korean capital of 
Seoul, Indian Prime Minister 
Manmohan Singh had offered 
Indian launch support for a 
nano satellite developed by the 
university students in South Korea. 
Interestingly, way back in 1999, 
PSLV had orbited  South Korea’s 
Kitsat-3 satellite as one of the 
piggy back payloads  under a 
commercial terms. Prior to that in 
2009, Singh had offered to make 
available resources data from 
Indian remote sensing satellites  
for monitoring  natural disasters 
in South East Asia. He had also 
offered Indian help in launching 
small satellites built by South East 
Asian countries. Not surprisingly 
then the  scope for international 
cooperation in space seems to be as 
vast and wide as outer space.  q
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