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Abstract:  
 

The essay explores the historical and contemporary significance of lunar exploration with a focus on India's 
Chandrayaan-3 mission. It underlines the pivotal role played by this mission in rectifying the shortcomings 
of its predecessor, Chandrayaan-2, and discusses the scientific advancements that Chandrayaan-3 aims to 
achieve. The essay discusses the potential economic, societal, technological, and future prospects of 
Chandrayaan-3. It highlights the emerging space-based economy, focusing on lunar resources, lunar mining, 
and space tourism. Chandrayaan-3 is positioned as a catalyst for India's growing role in the global space 
economy. In terms of societal prospects, the essay underscores Chandrayaan-3's diplomatic role, 
transcending geopolitical boundaries, and fostering international cooperation. It accentuates India's 
influence in the international space community and its promotion of peaceful collaboration in outer space. 
The essay accentuates Chandrayaan-3's potential to drive innovation and advancements in spacecraft 
design, navigation, landing systems, and beyond. These innovations have applications in 
telecommunications, transportation, and other sectors. Chandrayaan-3's role as a stepping stone to future 
lunar exploration, human lunar missions, and lunar resource utilization is highlighted. It emphasizes the 
mission's inspiration for the next generation of scientists, engineers, and space enthusiasts. The essay 
further highlights Chandrayaan-3's significance as a symbol of India's expanding role in global space 
exploration as an economic driver, an inspiration for future generations, and a platform for international 
collaboration. It represents the human spirit of exploration and our quest to expand our understanding and 
capabilities in the cosmos, influencing the development of new horizons in science, technology, and human 
endeavour on a global scale. 
Keywords : Artificial Intelligence, Space-based economy, Lunar mining, Diplomatic tool, Technological 
advancement. 
 
1. Introduction: 
 

The moon, an enduring source of fascination, spurred humanity's lunar exploration dreams from 
Jules Verne's tales to the Apollo 11 mission. In 2008, India embarked on its lunar journey with 
Chandrayaan-1, becoming the fourth nation to reach the moon. Chandrayaan-1's groundbreaking 
findings, including detecting water molecules, set the stage for India's lunar ambitions. Building on 
this success, ISRO launched Chandrayaan-2 in 2019, aiming for lunar orbit and a soft landing. While 
the lander faced challenges, the orbiter continued sending valuable data, showcasing India's space 
capabilities. Launched in 2023, Chandrayaan-3 addresses Chandrayaan-2's shortcomings, focusing 
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on achieving a successful soft landing. Utilizing Artificial Intelligence (AI) for enhanced precision, 
the mission signifies India's technological advancement. Chandrayaan-3 holds potential in various 
domains, from unlocking lunar samples for scientific insights to contributing to spacecraft 
innovation. Economically, its success can stimulate a lunar economy, attracting investments in 
space tourism, mining, and telecommunications. Internationally, Chandrayaan-3 strengthens 
collaborations, fostering scientific output and diplomatic ties. Beyond immediate goals, the 
mission serves as an inspiration for future space exploration. In essence, Chandrayaan-3 is more 
than a lunar mission; it symbolizes India's global space exploration ascendancy, sparking economic 
growth and inspiring generations. As India reaches for the moon once again, Chandrayaan-3's 
impact extends far beyond lunar exploration, touching every facet of human space exploration 
and development. 
 
2. Objectives of the Lunner Mission and Chandrayaan-3: 
 

1) Scientific Exploration: Chandrayaan-3 aims to advance lunar science by conducting detailed studies of 
the Moon's surface, geological features, mineral composition, and the presence of volatiles, including 
water ice. Successful soft landing and surface operations will allow for the collection of fresh lunar 
samples, providing valuable insights into the Moon's history and potential resource deposits. 
 

2) Technological Advancement: The mission serves as a platform for the Indian Space Research 
Organization (ISRO) to further enhance its technological capabilities. Innovations in spacecraft design, 
landing systems, and surface operations developed during Chandrayaan-3 can be applied to future 
lunar and deep space missions, contributing to India's role in international space endeavors. 

 

3) Artificial Intelligence Integration: Chandrayaan-3 incorporates Artificial Intelligence (AI) in various 
stages, such as controlling the descent of the lander, guiding the spacecraft, and optimizing design. The 
mission demonstrates the application of AI in space exploration, showcasing India's proficiency in 
cutting-edge technologies. 

 

4) International Collaboration: The mission provides a platform for strengthening international 
collaborations in lunar exploration. Partnerships with space agencies like NASA, ESA, and Roscosmos 
can enhance the scientific output of the mission and foster global cooperation in space exploration.  

 
3. CHANDRAYAAN-3 : A Leap Towards the Future of Lunar Exploration: 
 

The Moon has been an object of interest for a long time. People were fascinated with it as it 
seemed mysterious due to its changing phases. Jules Verne was perhaps the first author to write 
about journeying to the Moon in his book “From the Earth to the Moon”1 which was published in 
1865. This book talks about building a giant cannon to launch a capsule with a person inside to go 
to the Moon. 

 
1 https://en.wikipedia.org/wiki/From_the_Earth_to_the_Moon 
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As we can see, people’s Moon obsession has been around for a long time.  Almost a century later 
in 1961, Yuri Gagarin2 became the first human in space and now everyone wanted to reach the 
Moon.  
 

In 1969, NASA successfully landed the Apollo-113  in the 
‘Sea of Tranquillity’ taking with it the first people to set foot 
on the Moon. It was but obvious that India too would soon 
send spacecrafts to the Moon and this started in October 
of 2008 with Chandrayaan-1. We have come a long way 
since then and there have been several improvements in 
technology which have allowed the Indian Space Research 
Organization (ISRO) to plan even more ambitious projects. 
 

In the realm of space exploration, few missions have 
garnered as much attention and excitement as the 
Chandrayaan series by ISRO. Chandrayaan-1 and 
Chandrayaan-2 marked significant milestones in India's 
space endeavors, with the latter achieving an unfortunate 
ending as it disappeared off into the unknown.  

 
Figure-1: All moon landing sites - Indian 

Express, 20234 
 

The Chandrayaan-3 mission, the third mission in the ambitious lunar exploration program, is 
poised to build upon the successes and lessons learned from its predecessors, aiming to further 
unravel the mysteries of the Moon (Varghese M, 2023)5. The Chandrayaan-3 mission represents 
India's continued commitment to lunar exploration and the advancement of its space capabilities 
(Kumar Rai, 2023)6. Building upon the foundation laid by the previous Chandrayaan missions, 
Chandrayaan-3 seeks to capitalize on the knowledge and experience gained during those 
attempts, with the ultimate goal of expanding our understanding of the Moon. 
 
3.1 CHANDRAYAAN-1:  
 

Chandrayaan-1 7 , launched on October 22, 2008, was India's maiden lunar mission. It was a 
remarkable accomplishment as India became the fourth country in the world to reach the Moon, 
after the United States of America (USA), the Union of Soviet Socialist Republics (USSR), and 
People’s Republic of China. 

 
2https://en.wikipedia.org/wiki/Yuri_Gagarin 
3 https://en.wikipedia.org/wiki/Apollo_11 
4 https://www.linkedin.com/posts/indian-express_chandrayaan3-lunarmission-moon-activity-
7100465299317006337-sNCy?trk=public_profile_like_view 
5https://www.linkedin.com/pulse/chandrayaan-3-ambitious-mission-india-biju-varghese-m 
6https://www.linkedin.com/posts/abhishek-kumar-rai-785365240_chandrayaan-activity-7085581404956221440-
yMhI 
7 https://www.isro.gov.i+n/Chandrayaan_1.html 
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Figure-2: Chandrayaan-1 rocket rolling 
towards the launch pad - ISRO, 20088 

The mission included a lunar impact probe which 
sent readings till it’s intentional crash onto the 
lunar surface. It also orbited the Moon and 
carried out various experiments and observations 
successfully until communications were lost in 
August, 2009. Chandrayaan-1 discovered the 
presence of water molecules on the lunar surface, 
a breakthrough that hinted at Moon's potential as 
a resource for future space explorations and 
more importantly, as a potential liveable habitat  

 

3.2 CHANDRAYAAN-2: 
 

Building upon the success of Chandrayaan-1, ISRO launched Chandrayaan-29 on July 22, 2019, with 
the objective of not only orbiting the Moon but also attempting a soft landing on its surface. This 
ambitious mission consisted of an orbiter (Pradan), a lander (Vikram), and a rover (Pragyan). 
 

The orbiter, with its advanced instruments, 
continues to send valuable data back to 
Earth, even after the lander lost 
communication during the descent phase. 
Chandrayaan-2 gained worldwide attention 
due to its bold attempt to land on the Moon's 
south polar region, an area relatively 
unexplored and shrouded in mystery. 
Although the mission did not achieve its 
intended soft landing, it marked a significant 
step forward in India's space capabilities. 

 
Figure-3: Chandrayaan-2 lander and orbiter ready to be 

loaded into the rocket - ISRO, 201910 

 
3.3 CHANDRAYAAN-3:  
Chandrayaan-311, launched on July 14, 2023, is the successor to these missions and an extension 
of India's lunar exploration program. 
It represents an evolution in India's space capabilities, focusing on rectifying the shortcomings of 
Chandrayaan-2's lander and rover module while continuing the scientific investigations initiated 

 
8 https://www.esa.int/ESA_Multimedia/Images/2008/10/PSLV-C11_launcher_on_its_way_to_launch_pad 
9 https://en.wikipedia.org/wiki/Chandrayaan-2 
10 https://en.wikipedia.org/wiki/Chandrayaan-2 
11 https://en.wikipedia.org/wiki/Chandrayaan-3 
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by Chandrayaan-1 and enhanced by Chandrayaan-2. This mission provides an opportunity for ISRO 
to further refine and advance its technological capabilities in spacecraft design, landing systems, 
and surface operations. 

 

The use of Artificial Intelligence (AI) also helped save money by creating a cost-effective resource 
utilization which also saved on manpower expense. This total cost of the Chandrayaan-3 mission 
is also much lower than the amount spent by some movies like Oppenheimer, Mission Impossible, 
Interstellar, Avatar, etc. AI has played a crucial role in the development of this mission and was the 
first to use it in multiple stages like controlling the descent of the lander, guiding the spacecraft 
and optimizing the design for weight, performance, and safety. It was also used to analyses 
satellite images, process data, and identify patterns. The biggest use of AI was for the 
precision landing near the Moon’s south pole and was made possible by recalibrating the 
descending trajectory in mere seconds, much faster than any human could. The Exploration 
Museum in Husavik, Iceland has given the prestigious 2023 Leif Erikson prize to the Indian 

 
12 https://www.wionews.com/web-stories/india-news/business-economy/chandrayaan3-what-you-should-know-
about-indias-moon-mission-1688377995659 
13 https://medium.com/@simranc1996/chandrayaan-3-indias-third-lunar-exploration-mission-4231f8448bea 

Figure-4: Chandrayaan-3's launch from 
Sriharikota, Andhra Pradesh - Wion, 202312 

 

The primary objective of Chandrayaan-3 was to 
achieve a successful soft landing on the lunar 
surface (Chandrayaan-3, 2023)13. Chandrayaan-
3’s rover (Pragyan) became the first Indian rover 
to roll on the lunar surface and obtain critical 
data from the Moon's surface, including 
geological, mineralogical, and elemental 
information. However, it was unable to find 
water ice deposits. As of now, the rover and 
lander are in sleep mode. Despite charging the 
batteries from the solar panels and the receivers 
properly working, the rover and the lander have 
not woken up.  
 

A big achievement of this mission is also the cost 
savings through indigenous technological 
advancements. The first mission cost ₹ 386 
crore, the second mission cost ₹ 978 crore, but 
Chandrayaan-3 only cost ₹ 615 crore which is 
truly commendable considering it is less than 
the budgets for Hollywood films like interstellar, 
Mission Impossible, etc.  
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Space Research Organization (ISRO) for the successful landing of Chandrayaan-3 near the 
Moon’s south pole. 

 
3.3.1 CHANDRAYAAN-3 : The Economic Prospects14: 
 

The economic implications of space exploration, once considered a distant prospect, are gradually 
materialising. The Moon's surface, rich in rare minerals like Helium-3 have potential applications 
in future fusion reactors. Water ice that can be converted into hydrogen and oxygen for deep 
space rocket propulsion, presents an opportunity to stimulate a space-based economy. 
 

Chandrayaan-3's invaluable data on the 
Moon's surface composition and resources 
acts as a foundational stepping stone towards 
realising commercial activities in space. 
Space-based industries, including satellite 
manufacturing, launch services, and the 
emerging space tourism sector, are already 
experiencing remarkable growth. This 
triumphant mission has the potential to 
further elevate India's standing in the global 
space economy. It can attract investments, 
stimulate innovation, and create high-tech 
employment opportunities. 
 

 
 

Figure-5: Chandrayaan-3's budget compared with 
some Hollywood films - News18, 202315 

While the lunar surface has traditionally been a subject of scientific exploration, it is now poised 
to evolve into a thriving hub for commercial ventures. Chandrayaan-3's comprehensive dataset 
lays the groundwork for future commercial lunar missions, piquing the interest of private 
enterprises eager to capitalise on lunar resources for scientific research, exploration, and a range 
of commercial endeavours. This success has the potential to draw investments from both domestic 
and international companies, ushering in fresh business opportunities, and contributing 
significantly to economic growth and job creation. The Moon is more than just a scientific treasure 
trove, it is a promising destination for commercial activities. Chandrayaan-3's exploration unveils 
business opportunities in areas such as space tourism, lunar mining, and telecommunications. 
With the development of lunar infrastructure, it can support a growing lunar economy, offering 

 
14 https://www.ndtv.com/india-news/how-chandrayaan-3-success-can-offer-huge-economic-benefits-to-india-
4324727#:~:text=Chandrayaan%203%3A%20India's%20space%20economy,to%20unlock%20real%20economic%20
benefits. 
15 https://www.linkedin.com/posts/hanishtitus_india-chandrayaan3-bollywoodmovies-activity-
7099935416614612993-OrQ_?trk=public_profile_like_view 
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services ranging from research facilities to lunar resorts. By harnessing its lunar exploration 
capabilities, India can enter the space commercial market, attracting investments from both 
domestic and international businesses and nurturing a thriving lunar commercial ecosystem that 
drives economic growth with job creation. 
 
3.3.2 CHANDRAYAAN-3 : The Technological Prospects16: 
 

The Chandrayaan-3 mission stands as a catalyst for ISRO's technological advancement and 
innovation, offering an avenue to bolster its capabilities. Beyond the mission's immediate 
objectives, innovations in spacecraft design, navigation, landing systems, and surface operations 
promise to reverberate across the spectrum of future space missions, encompassing lunar 
exploration and endeavours extending far into the cosmos. 
 

 
 

Figure-6: Chandrayaan-3's AI powered course correction 
system in action - ISRO, 202317 

The wealth of experience gained from 
Chandrayaan-3 is poised to play a 
pivotal role in the development of 
cutting-edge spacecraft tailored for 
deep space exploration, thereby 
amplifying India's influence in 
international space ventures. As the 
course of the Chandrayaan-3 mission 
unfolds, it is evident that ISRO has 
pioneered in the creation of state-of-
the-art technologies. 

 
These technological marvels, ranging from advanced navigation and landing systems to 
autonomous rovers and communication protocols, possess transformative potential that extends 
well beyond the boundaries of space exploration. Space technology innovation often cascades into 
various facets of human life, propelling advancements in telecommunications, Earth observation, 
disaster management, and a multitude of other sectors. Thus, the Chandrayaan-3 mission will not 
only drive innovation but also usher in technological progress that transcends the realm of space 
exploration. The development and execution of lunar missions demand the creation of 
technologies that are adaptable to a plethora of terrestrial applications.  
 

 
16 https://www.thehindubusinessline.com/markets/stock-markets/chandrayaan-3-landing-investment-prospects-
in-key-contributors/article67226367.ece 
17 https://www.hindustantimes.com/india-news/isro-successfully-conducts-de-boosting-manoeuvre-for-
chandrayaan-3-lunar-mission-landing-on-moon-s-surface-101692356501157.html 
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For instance: 
 

 Communication technologies designed to establish contact with spacecraft in deep space 
exhibit the potential to ameliorate connectivity and data transmission in remote Earth 
locations. 

 Autonomous navigation systems, originally engineered for lunar landers and rovers, find a 
second life in terrestrial autonomous vehicles, thereby advancing the fields of transportation 
and robotics. 

 The miniaturization of scientific instruments, crafted for space applications, carries the 
promise of sparking breakthroughs in medical equipment and consumer electronics. 

 

These spin-off technologies, born of space exploration, not only serve as catalysts for innovation 
but also confer substantial benefits upon society in a multifaceted manner, encapsulating progress 
and improved living standards for humanity. 
 
3.3.3 CHANDRAYAAN-3: The Social Prospects: 
 

In the realm of space exploration, collaboration has evolved into a global endeavour with space 
agencies increasingly uniting for shared goals. Chandrayaan-3 serves as a pivotal platform for ISRO 
to strengthen its international partnerships in the exploration of the Moon. 
 

Partnering with space agencies like NASA (National 
Aeronautics and Space Administrations) 18 , ESA 
(European Space Agency)19, and Roscosmos (Russian 
Federal Space Agency) not only enhances the 
scientific output of the mission but also fosters a spirit 
of greater cooperation in lunar exploration. Beyond 
the scientific realm, Chandrayaan-3 presents an 
opportunity for India to engage in international 
diplomacy through space exploration. Collaborating 
with fellow space agencies transcends geopolitical 
boundaries, fosters goodwill, and forms global 
connections.  

 
Figure-7: AI's impression of the possibility of 
India joining the International Space Station 

(ISS) - Dall E 3, 202320 
 

This collaborative spirit serves as a beacon of positive international cooperation, bolstering India's 
position in the international space community and strengthening diplomatic ties with partner 
nations. Space exploration, extending beyond geopolitical boundaries, stands as a powerful 

 
18 https://www.nasa.gov/ 
19 https://www.esa.int/ 
20 https://openai.com/dall-e-3 
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diplomatic tool. Chandrayaan-3 provides India with a unique opportunity to expand its global 
influence and fortify diplomatic ties with countries invested in lunar exploration and cooperation. 
International collaborations lead to shared costs, knowledge exchange, and scientific cooperation, 
contributing to global goodwill. India's showcase of its space capabilities and unwavering 
commitment to exploration positions it as a significant player in the international space 
community, furthering diplomatic objectives and advocating for peaceful cooperation in outer 
space. 
 

As space exploration continues its shift towards a collaborative effort among nations, 
Chandrayaan-3 positions India to not only expand international cooperation but also emerge as a 
leading figure in global space affairs. As the mission progresses, India can take a more prominent 
role in international space governance and decision-making, influencing space policy and 
regulations while promoting responsible space exploration. Collaborating with established space 
agencies such as NASA, ESA, Roscosmos, CNSA (China National Space Administration), and 
emerging spacefaring nations is essential for achieving shared goals in lunar exploration, deep 
space missions, and addressing global space challenges like space debris management and 
sustainability. 
 
3.3.4 CHANDRAYAAN-3 : The Future Prospects: 
 

Chandrayaan-3 stands as a monumental stepping stone within India's grand vision of lunar 
exploration and the broader realm of space exploration. Positioned as a precursor to more 
ambitious missions like Chandrayaan-4, which may include the prospect of human lunar landings, 
the wealth of data and experiences amassed from Chandrayaan-3 will indelibly shape the 
trajectory of India's lunar endeavours. 
 
The lessons derived from its triumphant soft landing and surface operations are of paramount 
importance, assuring the safety and success of impending crewed missions to the Moon. With the 
world's growing interest in sending humans back to the lunar surface, Chandrayaan-3 takes on a 
pivotal role in advancing India's reputation as a spacefaring nation and in contributing to global 
space endeavors. One of the most captivating aspects of lunar exploration lies in resource 
utilization, with the Moon believed to harbour extensive resources, including water ice 
concentrated6 in its polar regions. Chandrayaan-3 plays a pivotal role in forging the path for 
resource utilization by providing invaluable data regarding the distribution of water ice and the 
feasibility of its extraction and application for life support and fuel production in future missions. 
This concept of lunar "in-situ resource utilization" possesses the potential to significantly reduce 
the cost and complexity of deep space missions, making sustained lunar presence and even 
missions to destinations like Mars all the more plausible. 
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Figure-8: Possible future moon settlements - SpaceX, 202021 

The forthcoming missions are poised not 
just for the exploration of the Moon but also 
for laying the crucial groundwork for 
potential human colonisation and resource 
utilisation in the cosmos. While 
Chandrayaan-3 is an unmanned mission, its 
role as a foundational stepping stone 
towards future human lunar exploration 
cannot be overlooked.  

 

Furthermore, Chandrayaan-3's significance extends to its profound impact on the future of space 
exploration (JAM 2, 201922. The Chandrayaan missions have already served as potential sources 
of inspiration, particularly among the youth, igniting a profound interest in STEM (Science, 
Technology, Engineering, and Mathematics) fields and nurturing the aspiration to pursue careers 
in allied fields. 
 

Chandrayaan-3's triumphant journey will 
undoubtedly continue to serve as a wellspring of 
motivation for the next generation of scientists, 
engineers, astronauts, innovators, designers, 
galvanising them to push the boundaries of their 
specific disciplines. 
 

This, in turn, not only enriches India's scientific 
workforce but also fuels the aspirations of individuals 
who aspire to explore destinations like Mars, 
asteroids, and beyond. Chandrayaan-3's role in the 
broader vision of human lunar exploration cannot be 
overstated. The prospect of establishing a lunar 
presence, potentially featuring permanent bases, has 
gained momentum in the global space community. 

 
 

Figure-9: Brief description of Chandrayaan-3 
mission - ISRO & NASA, 202323 

 

The success of Chandrayaan-3's mission acts as a cornerstone for India's active engagement in this 
grand undertaking. By contributing to the development of lunar bases and the sustainable 
exploration of the Moon, India plays a pivotal role in realizing the dream of humans living and 
working on the lunar surface, setting the stage for scientific research, resource utilization, and 

 
21 https://www.spacex.com/vehicles/starship/ 
22 https://jam2.jhu.edu/2019/12/18/jam2-researchers-present-space-related-research-on-capitol-hill/ 
23 https://www.rfi.fr/en/international-news/20230824-indian-rover-begins-exploring-moon-s-south-pole 
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deep space missions to distant realms like Mars and beyond. Moreover, space assets are of 
paramount importance in national security, and the knowledge gleaned from Chandrayaan-3 
further solidifies India's space defiance capabilities. India's prowess in deep space communication, 
navigation, and spacecraft development holds strategic significance, serving both civil and military 
purposes. By advancing these capabilities through lunar missions, India fortifies its national 
security posture. The Moon's strategic relevance in terms of surveillance, monitoring, and future 
defiance applications in outer space underscores Chandrayaan-3's role as an essential stepping 
stone in safeguarding India's national interests in the cosmic domain. 
 
4. Conclusion: 
 

To conclude, I would like to say that Chandrayaan-3 is more than a space mission. It is a stepping 
stone towards India's greater role in global space exploration, a catalyst for economic growth, a 
platform for international collaboration, and an inspiration for future generations. As India propels 
itself toward the Moon once again, the prospects of Chandrayaan-3 are boundless, and its impact 
extends far beyond the lunar surface, touching every facet of human space exploration and 
development. It is a testament to the unceasing human spirit of exploration and the desire to push 
the boundaries of our knowledge and capabilities in the cosmos. Moreover, Chandrayaan-3 is not 
just another lunar mission, it is a critical piece in the ever-expanding puzzle of space exploration. 
Its potential for scientific discovery, technological innovation, international collaboration, 
economic benefits, and inspiration is boundless. As India sets its sights on this lunar endeavour, 
the world watches with anticipation, knowing that the success of Chandrayaan-3 will impact not 
only the future of lunar exploration but also the broader landscape of space exploration and the 
development of new horizons in science, technology, and human endeavour. The Chandrayaan-3 
mission reminds one of Neil Armstrong’s famous words, “A small step for man, a giant leap for 
mankind.” 
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