
Artificial intelligence in Space Exploration: The Role of Startups 

 

Exploring space was and is one of the most important aspects of modern scientific 
research. In the time humans have been exploring space, we have evolved from simply 
journeying beyond earth’s atmosphere to thinking of colonizing other planets. The most 
essential enabler and facilitator of space exploration is, no doubt technology.  

There are rockets that allow us to reach space from earth, robots that give humans an idea 
of what they're looking for and what they'll find before they go to space and telescopes 
based in space that send pictures to us and make it possible to see things we might 
otherwise not have seen. 

One of the most important technologies helping us explore and understand space more 
thoroughly is artificial intelligence. One of the things it can help with is providing medical 
care to astronauts on extended missions. It can also control satellite constellations, 
analyse data that satellites collect and “process data directly onboard satellites.”  

As the complexity of space missions increases, it will become more important for new 
companies to invest in space travel to make it easier and faster. When it comes to 
improving space exploration, artificial intelligence has the potential to automate more 
human made decisions and to process and analyse more data for astronomical 
discoveries and autonomous navigation.  

The role artificial intelligence startups are playing in the advancement of space exploration 
is becoming increasingly clear. These new companies are making space missions more 
intelligent and more efficient, fostering innovation and making it easier for everyone to 
acquire space technologies. 

 

The role of artificial intelligence in space exploration 

Artificial Intelligence (AI) is proving to be extremely valuable in space exploration by 
enabling more advanced autonomy and decision-making. Traditional space missions rely 
on constant monitoring and instructions from Earth. This presents great challenges, 
particularly as missions extend further into deep space. Delays in communication make 
real-time control impossible with deep space exploration. AI empowers spacecraft and 
robots with the ability to navigate, perform tasks, and analyze their environment 
independent of constant human input. 
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A spacecraft can independently make quick decisions, adapt to its environment, and 
optimize its operations to achieve mission goals more efficiently, with AI. This improved 
autonomy, allows for interplanetary exploration in areas that would be impossible to 
navigate with human guidance alone. Using AI in space exploration can improve the level of 
both safety and success of space missions. 

When it comes to data processing and analysis in astronomical discoveries, AI has 
drastically enhanced both the speed and accuracy with which data is interpreted. Space 
missions, whether they are monitoring Earth or deep space, produce an immense volume 
of data. All this data must be transmitted across cosmic distances, resulting in delays and 
gaps in communication.  

AI is invaluable in processing this data, helping scientists filter, categorize, and interpret it 
with more efficiency than manual methods allow. Automating the data analysis allows 
space agencies to focus on the job of scientific discoveries while handling large volumes of 
data more efficiently.  

Robotic explorers equipped with AI are key in investigating harsh and remote space 
environments even though human guidance is delayed or interrupted.  NASA’s Mars rovers 
are examples of this type of technology. The Curiosity, and the Perseverance are tasked 
with collecting samples, assembling structures, and navigating complex terrains with 
minimal human input.  

Through Machine Learning (ML), these rovers continuously refine their movements for 
greater precision.  ML can be described as, a computer program that learns from 
experience E, to do a particular task T, and its performance is measured by P. If its 
performance on T, as measured by P, improves with experience E, it is said to be learning.  

Additionally, advanced AI allows rovers like Perseverance and Curiosity to create 3D maps, 
identify obstacles, and plan efficient paths on their mission. Perseverance's AI-driven 
ingenuity helicopter is also able to take aerial surveys of areas otherwise inaccessible. This 
ability makes them essential for planetary exploration.  

In July 2022, the James Webb Space Telescope captured images from as far as 4.6 billion 
light years away, offering unprecedented insights into the far reaches of space. Advanced 
AI technologies like the Morpheus system, can analyse this array of information—along 
with the images— allowing scientists to map distant galaxies. This AI-driven approach 
enables a deeper understanding of the universe’s history and evolution. 

Once launched, spacecraft are inaccessible for human intervention. Implementing AI in 
the workings of spacecraft and their explorations is, therefore, essential in addressing the 
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challenges faced after launch. Estimates indicate that one in seven satellites will fail to 
accomplish their missions.  

Furthermore, AI addresses the potential challenges that may occur because of human 
error. NASA’s Challenger explosion in 1986 and the explosion of the Russian, rocket Soyuz 
in 2018 are examples of accidents that could have been prevented with the involvement of 
AI. The implications of human error, stress the need for advanced AI autonomy, which has 
proven to significantly improve mission efficiency, reliability, and scientific output.  

 

The rise of AI startups in space exploration 

Where space exploration was once reserved for governments and government controlled 
entities; it has recently become a thriving commercial sector. Private corporations are 
leveraging advanced technology to generate revenue through satellite services, 
communication networks, and data analytics. Industries such as telecommunications, 
logistics, and agriculture now rely on space technology to enhance their operations. The 
establishment of commercial satellite constellations highlights the increasing accessibility 
of space, fostering innovation and expanding market opportunities. 

These companies are greatly reducing the cost of space exploration by producing 
technologies like reusable rockets and miniaturized satellites. These new technologies are 
reducing the costs of producing equipment as well as the cost of launching a space 
mission.  

According to Tech News 180, there are many different companies working to achieve these 
goals in different ways, with different budgets and in different parts of the world. The best 
known of these companies is SpaceX which has significantly minimized the cost of 
launching into space by creating rockets that can be reused multiple times and by creating 
a reusable transport system for missions to Mars and other planets. This could enable 
humans to travel from one planet to another sometime in the future. 

 

Astra, is a space launch company that aims to “make space more accessible, faster and 
cheaper” and to improve life on earth by making our planet healthier and more integrated. 
Another of their goals is to make space launches as frequent and affordable as possible 
which will enable more businesses and entities to access space. 

Another company that is a key player in space technology advancement is Sirin Orbital 
Systems based in Zurich Switzerland. This company has played a significant role in 
developing space based solar power, sustainable propulsion systems, on orbit servicing 
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and wireless power transfer. These ventures have made it an important player in efforts to 
fight climate change from space. These efforts were rewarded with a recognition by World 
Space Week as their top company leading in efforts relating to space and combating 
climate change. 

According to their website, NASA collaborates with various private space tech companies 
for the purpose of giving them expertise for the development of their new technologies and 
to increase the speed at which innovation in this sector is achieved.  

Examples of private companies partnering with NASA include Blue Origin which is 
collaborating with the agency to “build safe, affordable commercial space transportation 
that ensures high frequency US access for space missions.” Northrop Grumman is 
partnering with NASA to “provide autonomous robotic capacities for commercial scientific 
research in low earth orbit,” and Think Orbital is collaborating with NASA to facilitate the 
development of “self-assembling, single launch, large scale orbital platforms” meant to 
help with things like in Space research, manufacturing and astronaut missions. These are 
just some of the companies, new and well known that are helping advance the field of 
space exploration. 

 

The impact of artificial intelligence startups on space exploration 

The rapid progress of AI has impacted and broadened the field of space exploration. Thanks 
to AI, spacecraft have become smarter, and their operations have become more 
autonomous. Autonomous navigation powered by AI and ML is vital in space exploration, 
as it allows spacecraft, rovers, and probes to “learn” and improve in navigation and 
maintenance independent of human involvement.  

To demonstrate, Mars rovers like Perseverance and Curiosity navigate unpredictable 
landscapes by analyzing images and generating 3D maps. This improved ability, allows 
these spacecrafts to predict and avoid space events such as solar-flares or asteroid 
movements. Similarly, autonomous navigation is vital in deep space exploration. AI-
equipped probes like, Voyager and New Horizons can maintain their trajectories, monitor 
onboard systems, and plan their path on long missions with limited communication 
access. Without the need to constantly monitor, scientists on Earth are free to focus on 
data analysis and future planning. Important discoveries and valuable information are 
more likely to be transmitted back to scientists efficiently. 

Another way in which AI has impacted space exploration is by enhancing human-robot 
collaboration. Astronauts rely on AI-powered robots to assist them in the maintenance and 
repair of space stations. This can reduce their workload substantially and ensures that 
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critical systems remain operational. CIMON (Crew Interactive Mobile companion) is one 
such AI-powered robot developed to help astronauts on the International Space Station.  

CIMON, a flying robot the size of a soccer ball, can interact with crew members, document 
experiments, search for objects and perform inventories. CIMON uses natural language 
processing (NLP) to understand and respond to spoken commands, making it a valuable 
companion for lengthy missions. 

Space robots programed with Machine Learning algorithms allow them to process vast 
amounts of data and learn from past experiences. This capability is crucial for making 
informed, human-like decisions about navigation, recognizing patterns, or prioritizing 
sample collections. The Mars Curiosity rover uses ML to analyze rock samples and 
determine which areas might contain signs of ancient life. 

Another impact AI has had on space exploration is in its enhancement of rocket launching 
and landing systems. The use of AI algorithms helps in making decisions in real-time during 
autonomous launch and landing procedures. This improves the efficiency, safety, and 
chances of mission success. ML also helps develop the neural networks, improving 
predictive maintenance, reducing the risks of mission failure. AI also enhances reusable 
rocket systems, cutting human error and boosting cost-efficiency. Key results include a 15 
per cent increase in launch accuracy, 10 per cent  fewer malfunctions, 20 per cent better 
landing precision, 25 per cent  greater system reliability, and 12 per cent  higher fuel 
efficiency. 

 

Challenges and limitations for startups in space exploration 

Although the notion of AI startups in space is appealing, the challenges and limitations may 
seem daunting. To begin, there are the technological hurdles.  The harsh space 
environment poses multiple technical obstacles. The design of the equipment must ensure 
that it can tolerate the rigors of launch and the harsh space environment, including 
radiation and temperature fluctuations.  

Data storage, transmission and AI decision-making at lightyears distance is another 
challenge. This type of transmission would require high-bandwidth communication 
systems. Achieving the necessary speeds and reliability for large-scale operations is not yet 
feasible. 

Furthermore, AI Startups in space face major financial and regulatory challenges. Space 
exploration is inherently expensive, despite recent advancements. Startups often struggle 
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to secure the necessary initial investment for research, development, and manufacturing, 
especially in a risk-averse environment. Regulatory issues also impact finances.  

The field of laws and regulations around AI in space exploration is still evolving and 
therefore may be perceived as ambiguous. Currently, laws initiated in the 1960’s and 70’s, 
The Outer Space Treaty (OST), the Liability Convention, and the Registration Convention 
regulate the AI and space exploration field. These treaties do not directly address AI but 
form only a foundational basis for regulating space activities.  

On the other hand, regulations like International Traffic in Arms Regulations (ITAR) and 
Export Administration Regulations (EAR) may demand compliance and can be a significant 
hurdle for startups. In an environment where laws and regulations remain unclear or poorly 
defined, startups may be hesitant to invest. 

Adding to the challenges of AI in space, are overshadowing ethical issues. Startups must 
consider the issues of AI’s decision-making processes, autonomy, safety, and 
accountability. Responsible AI in space requires ensuring that AI systems meet stringent 
criteria and do not pose unintended risks.  

AI ethics in space is an evolving field that demands human oversight to ensure its integrity. 
While AI can make faster and more efficient decisions than humans, it would be dangerous 
to give complete autonomy to AI. In a situation where split-second decisions can be the 
difference between mission success and failure, it would be unwise to trust AI with life-or-
death choices.  

AI systems, while incredibly sophisticated, lack the contextual awareness that humans 
have when making decisions. This lapse in understanding can have dire consequences. For 
example, an AI might prioritize mission success over the safety of a spacecraft’s crew if not 
programmed correctly. This example demonstrates the importance of a balance where AI 
can assist but not replace human judgment. 

To ensure Ai systems remain safe, it is crucial to understand the machine’s decision-
making process, to scrutinize its initial programing. In this way it is possible to ensure its 
choices align with ethical guidelines. When AI makes a mistake, even with autonomous 
systems, accountability should never be left ambiguous. Ultimately, it is those who create, 
program, and operate AI systems who must take responsibility. Given the high stakes and 
unique challenges of the space environment, developing and maintaining robust ethical 
frameworks for AI applications is essential.  

 

The future of AI startups in space exploration 
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Artificial Intelligence already plays a major role in the space exploration sector. It is used to 
perform task selection as well as for environmental adaptation and to gather critical 
information from completed space missions. This year, NASA and private space 
exploration companies will use $10 billion in funds to further expand the role of artificial 
intelligence in space exploration to allow it to perform new tasks and expand our 
understanding of space. 

One way artificial intelligence can advance space exploration is to make models able to 
think for themselves without any human help.  While AI models are already involved in deep 
space exploration, the ability to venture further into deep space, would necessitate greater 
autonomous decision making. This could vastly increase potential for scientific discovery 
and therefore be appealing to a startup in space exploration. 

AI is also assisting human astronauts in space missions with things like maintenance of 
technology and mundane tasks. AI has also been helpful in assisting astronauts with their 
physical and mental health. This support reduces the workload of astronauts allowing 
them to focus the most energy possible on the most important aspects of their missions. 
As the field of space exploration moves into the future and space missions grow longer and 
longer, it is entirely possible that astronauts will need more AI support for these aspects of 
their mission.  

Many commercial ventures in space are also expanding. An example being, satellite 
Internet. Inspired by ventures such as Starlink, more and more new businesses are now 
taking advantage of the new satellite Internet market to launch their own brands. Space 
tourism is a burgeoning industry that is attracting new businesses to create capsules for 
tourists to observe suborbital and orbital space.  

This is just a small indication of the potential space holds for startups. Whether it's in 
assistance to government or for purely commercial purposes, any company that invests in 
space technology if investing in the future. 

 

In conclusion, artificial intelligence is transforming the field of space exploration. It is 
reshaping the way we design missions, analyze data, and interact with space 
environments. By enabling autonomy in spacecraft and robotic explorers, AI allows for 
efficient decision-making far from Earth, where communication delays and environmental 
challenges make human control impractical. The integration of machine learning and 
advanced AI tools has enhanced everything from navigation and data processing to system 
maintenance and safety, increasing the success rate and scientific output of space 
missions. 
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However, these advancements do not come without significant challenges. Harsh space 
conditions, financial constraints, regulatory hurdles, and ethical concerns remain critical 
barriers that startups must navigate. 

New businesses are playing an important role in this expansion by bringing innovative new 
ideas into the field and investing in new ventures such as reusable satellites and more fuel-
efficient spacecraft that make the field more environmentally conscious. The more well 
informed and prepared new businesses that choose to invest in AI in space, the greater the 
potential is. 

Despite the various risks involved with AI space exploration, the potential for growth is vast.   
With increasing collaboration between public institutions like NASA and private ventures, 
the field of space exploration is defined by smarter, more adaptable technologies. AI is not 
just supporting space exploration—it is redefining it. As we look to the future, startups that 
embrace AI will be at the forefront of discovering mysteries and pushing the boundaries of 
what’s possible beyond Earth. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 


