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Abstract

The last 50 years have marked many milestones and advancements in the aerospace technology
that India developed—be it the Indian Space Research Organization (ISRO) or the successful launch
of interplanetary missions, India has marked an important competitor in the international
aerospace sector. The study that unfolds here traces the important developments, technological
advancements, and strategic initiatives that spurred on the aerospace sector in India, taking specific
note of the contributions from diverse firms in this sector and the way in which they are intertwined
with the national and global landscapes.

Introduction

The massive transformation in India's aerospace sector has taken place since the 1970s, following
the establishment of ISRO in 1969. Embarking on an ambitious mission to utilize space technology
for national development, this journey during the last five decades has witnessed pioneering

missions, scientific advancements, and an increasing presence in commercial space activities.
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Early Years: Laying the Foundation

The Indian aerospace sector has significantly grown over several decades, driven by the
government's initiatives to promote the industry and increasing defense spending. Few such
examples are as follows :-

1. Establishment of ISRO

ISRO was established in 1969, with its very first chairman being Dr. Vikram Sarabhai under the
supervision of the Department of Atomic Energy. Initially, its objective was to develop indigenous
space technology capacity in the aid of communication, meteorological, and resource application.

2. The First Satellite: Aryabhata

Aryabhata was the first satellite of India, which was launched in 1975 and marked the entry of the
country into the space age. The satellite was launched by the Soviet Union, demonstrating the
cooperation spirit of the early space programs.

3. Launch Vehicle Development

The Satellite Launch Vehicle (SLV) program started in the early 1980s with an aim to demonstrate
the capability to launch satellites. The successful launch of SLV-3 in 1980, which placed the Rohini
satellite into orbit, was an important milestone in establishing India's launch vehicle capabilities.

Growth and Expansion: 1980s to 2000s

1. Operational Satellites and Applications

Operational satellites of the Indian National Satellite System for Communication and
Broadcasting (INSAT) and the Indian Remote Sensing (IRS) satellite for earth observation,
launched during the 1980s and 1990s, respectively, have had large implications for
telecommunications, television broadcasting, weather forecasting, and natural resource

management.

JETIR2406777 \ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org ] h717


http://www.jetir.org/

© 2024 JETIR June 2024, Volume 11, Issue 6 www.jetir.org (ISSN-2349-5162)
2. Development of the Polar Satellite Launch Vehicle (PSLV)

PSLV developed as a workhorse for ISRO, acknowledged for its dependability and adaptability. The
first launch of the PSLV took place in 1993, and since then, it has been used for various missions,
including launching satellites for foreign clients, which brings in revenues and enhances
international cooperation.

3. Advancements in Satellite Technology

It was during this period that ISRO advanced to technologies like high-resolution imaging, radar
imaging, and geostationary satellite platforms. Key events here included the launch of the GSAT
communication series and the Cartosat earth observation series.

Entering the New Millennium: Major Achievements and Innovations

1. Chandrayaan-1: India’s First Lunar Mission

Chandrayaan-1 was India's first mission to the Moon, launched in 2008. The mission had been able
to collect very crucial data on the presence of water molecules on the surface of the Moon and, in
a way, showcased India's capability in planetary exploration.

2. Mars Orbiter Mission (Mangalyaan)

The Mars Orbiter Mission, launched in 2013, was India's first interplanetary mission. MOM made
India the first country to succeed in its first Mars mission, proving that mission planning and
execution by ISRO are cost-effective and efficient.

3. Development of the Geosynchronous Satellite Launch Vehicle (GSLV)

One of the objectives of the GSLV project was to develop the capability of launching heavier
payloads to GTO. The successful launch of GSLV-D5 in 2014, utilizing an indigenously developed

cryogenic upper stage, was a significant accomplishment.
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Recent Developments and Future Prospects

1. Gaganyaan: Human Spaceflight Program

The Gaganyaan mission, expected to bring astronauts into space, is quite a leap in the space
capabilities of India. The mission was planned in the mid-2020s and will include the development
of human-rated launch vehicles, crew modules, and life support systems.

2. Chandrayaan-2 and Beyond

Launched in 2019, Chandrayaan-2 sought to push the study of the lunar surface farther, but the
mission's lander was unable to execute a proper touchdown. Still, the orbiter keeps sending
valuable data, and the plans for Chandrayaan-3 reflect ISRO's determination to lunar exploration.

3. Advancements in Satellite Technology

Recent developments include the launching of high-throughput communication satellites,
advanced remote sensing satellites, and development of navigation systems like NavIC, which will
also further increase India's self-reliance in this critical technology.

4. International Collaborations and Commercial Ventures

India has also engaged in international cooperation, launching satellites for different countries and
participating in global space activities. Reforms and the establishment of IN-SPACe (Indian National
Space Promotion and Authorization Centre) are enabling a number of commercial space companies
that spur innovation and participation of the private sector.

Conclusion

Over the past 50 years, India's aerospace industry has been developed from humble beginnings to
acquire global prominence. The successes of ISRO in satellite technology, launch vehicle
development, and interplanetary exploration have reflected India's capability of growth and
strategic vision. The future will require sustained research and development, cooperation with
foreign partners, and the successful development of the commercial space industry if India is to

retain or achieve the leadership in aerospace that it so clearly desires.
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