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Chapter 8

Generative Artificial Intelligence for Air 
Transportation Sector 

Musab Talha Akpınar1

Abstract

Generative Artificial Intelligence (AI) has the potential to revolutionize the 
air civil aviation sector by providing new and innovative solutions for various 
applications such as flight optimization, predictive maintenance, traffic 
management, customer service and environmental monitoring. Generative 
AI models, Generative Adversarial Networks (GANs) and Variational 
Autoencoders (VAEs) are some examples of AI techniques that can generate 
new and original content, as opposed to simply recognizing or classifying 
existing content. This can enable the aviation industry to create more 
efficient, safe and sustainable air travel for people and goods. However, it also 
raises some ethical concerns, such as the ability to create deepfakes, or the 
difficulty of identifying the authenticity of the generated content. Therefore, 
it is important that regulatory and ethical frameworks are in place to ensure 
the safe and secure usage of Generative AI in the air civil aviation sector.

Introduction

Generative Artificial Intelligence (AI) is a rapidly growing field that has 
the potential to transform the air civil aviation sector (Engstrom and et al., 
2020; Abduljabbar and et al., 2019). The ability of generative AI to create 
new and original content, as opposed to simply recognizing or classifying 
existing content, opens up a wide range of possibilities for improving the 
efficiency, safety, and sustainability of air travel. Some of the key applications 
of generative AI in the air civil aviation sector include flight optimization, 
predictive maintenance, traffic management, customer service, and 
environmental monitoring (Khan and et al., 2020; Roadmap, 2020).
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One of the key benefits of generative AI in the air civil aviation sector 
is its ability to improve the efficiency of flight operations. For example, 
generative AI models can be trained on large datasets of flight information to 
optimize flight routes, fuel consumption, and maintenance schedules (Zhu 
& Li, 2021). This can help airlines to reduce costs, minimize emissions, and 
improve the punctuality of flights. Additionally, generative AI can also be 
used to predict and prevent equipment failures, allowing airlines to schedule 
maintenance more efficiently and reduce downtime (Khan & Yairi, 2018).

Another area where generative AI can have a significant impact is in 
traffic management (Lv and et al., 2018). AI-enabled systems can analyze 
data from aircraft and weather sensors to predict and prevent collisions, 
optimize flight routes, and improve the overall safety and efficiency of air 
travel. For example, generative AI models can be used to create realistic 
simulations of air traffic scenarios, which can be used to test and improve air 
traffic control systems (Pham and et al., 2021).

Generative AI can also improve the passenger experience by providing 
more personalized and efficient customer service. For example, AI-powered 
chatbots and virtual assistants can be used to provide passengers with real-
time flight updates, baggage tracking, and other information (BR, 2022; 
Mayer, 2019). Additionally, generative AI can be used to create more realistic 
virtual reality environments for training pilots, flight attendants, and other 
airline staff (Safi & Chung, 2023).

Finally, generative AI has the potential to significantly improve the 
environmental performance of the air civil aviation sector (Prussi and et 
al., 2019). For example, AI-enabled systems can monitor and analyze data 
from aircraft and weather sensors to predict and mitigate the impact of air 
travel on the environment (Chen and et al., 2021). Additionally, generative 
AI models can be used to optimize aircraft design, reducing the weight 
and drag of aircraft to improve fuel efficiency and reduce emissions (Ma & 
Elham, 2021).

However, it’s worth mentioning that Generative AI also raise some 
ethical concerns (Španjol & Car, 2021; Meskys and et al., 2020; Kellmeyer, 
2019). One of the most significant concerns is the ability to create deepfakes, 
which can be used to create false or misleading information that is difficult 
to distinguish from the real thing (Botha & Pieterse, 2020). This has the 
potential to cause confusion, disrupt operations, and undermine public trust 
in the air civil aviation sector. Additionally, the use of generative AI in the 
air civil aviation sector also raises questions about data privacy, data security, 
and job displacement (Cahill and et al., 2022). Therefore, it’s important that 



Musab Talha Akpınar | 111

regulatory and ethical frameworks are in place to ensure the safe and secure 
usage of generative AI in the air civil aviation sector.

In conclusion, generative AI has the potential to revolutionize the air civil 
aviation sector by providing new and innovative solutions for improving the 
efficiency, safety, and sustainability of air travel (Sabatini and et al., 2018). 
However, it is important that the industry takes into account the ethical and 
regulatory challenges and work to mitigate them. With the right approach, 
the use of generative AI in the air civil aviation sector can help to create a 
more efficient, safe and sustainable air travel for people and goods (Li and 
et al., 2020).

History of AI

Artificial intelligence (AI) is the simulation of human intelligence 
processes by machines, especially computer systems. These processes include 
learning (the acquisition of information and rules for using the information), 
reasoning (using the rules to reach approximate or definite conclusions), and 
self-correction.

There are different types of AI, and the field is constantly evolving. Some 
of the main types of AI include (Acemoglu & Restrepo, 2020):

- Reactive machines: These AI systems are designed to react to their 
environment, but they don’t retain memories of past events. A classic 
example is IBM’s Deep Blue chess-playing computer, which could 
only respond to the current state of the game and not take into account 
previous moves (Sandfort and et al., 2020).

- Limited memory: These systems have a short-term memory and can 
remember past events in order to improve their decision making. 
An example of this is self-driving cars which use data from previous 
frames to anticipate the movement of other objects on the road (Lu 
& Wong, 2019).

- Theory of mind: This type of AI would be able to understand the 
mental states of other agents, including beliefs, desires, and intentions. 
This type of AI is still largely in the research stage (Cuzzolin and et 
al., 2020).

- Self-aware: This type of AI would have a sense of consciousness and 
be able to understand and experience its own mental states (Brown 
and et al., 2019). This type of AI is still largely in the realm of science 
fiction and there is ongoing debate among experts about whether it 
will ever be possible to create.



112 | Generative Artificial Intelligence for Air Transportation Sector

Ultimately, the goal of AI is to create machines that can perform tasks 
that would normally require human intelligence, such as recognizing speech, 
understanding natural language, and making decisions (Iliashenko and et al., 
2019).

The history of artificial intelligence (AI) dates to the 1950s, when 
researchers first began exploring the possibilities of creating intelligent 
machines (Ali & Abdel-Haq, 2021). Early AI research focused on creating 
programs that could mimic human intelligence, such as playing chess or 
solving mathematical problems. In the 1960s and 1970s, AI research expanded 
to include areas such as natural language processing, robotics, and machine 
learning (Kang and et al., 2020). In the 1980s and 1990s, AI experienced a 
period of renewed interest and funding, known as the “AI winter,” because of 
overhyped expectations and underwhelming results (Zhongming and et al., 
2019). However, advances in computer hardware and the development of 
new AI techniques, such as deep learning, have led to renewed progress in the 
field in recent years. Today, AI is being used in a wide range of applications, 
including self-driving cars, speech recognition, and image recognition. The 
field is also becoming increasingly interdisciplinary, with researchers from 
fields such as neuroscience, psychology, and philosophy contributing to the 
development of AI (Cross and et al., 2019).

Generative AI is a type of artificial intelligence that is focused on creating 
new and original content, as opposed to simply recognizing or classifying 
existing content (Anantrasirichai & Bull, 2021). There are several different 
types of generative AI, including:

- Generative models: These are machine learning models that are trained 
to generate new content based on a set of examples. For example, a 
generative model could be trained on a dataset of images, and then 
be able to generate new images that are similar to the examples it was 
trained on. 

- Generative adversarial networks (GANs): These are a type of 
generative model that consists of two neural networks: a generator 
and a discriminator. The generator is trained to generate new 
content, while the discriminator is trained to distinguish between the 
generated content and real examples. The two networks are trained 
in a competition against each other, with the goal of improving the 
generator’s ability to produce realistic content.

- Variational autoencoders (VAEs): These are a type of generative 
model that learns to encode the characteristics of a dataset into a 



Musab Talha Akpınar | 113

smaller representation, known as a latent space. This can then be 
used to generate new content by sampling from the latent space and 
decoding it back into the original format.

Generative AI has a wide range of potential applications, including image 
and video synthesis, natural language processing, music and art creation, and 
drug discovery (Cox and t al., 2000; Khurana and et al., 2022). However, it 
also raises some ethical concerns, such as the ability to create deepfakes, or 
the difficulty of identifying the authenticity of the generated content.

Civil Aviation

The history of air transportation dates back to the late 18th and early 
19th centuries, when inventors and scientists began experimenting with hot 
air balloons and gliders (Allaz, 2005). The first powered flight took place in 
1903, when the Wright brothers successfully flew their aircraft, the Wright 
Flyer, at Kitty Hawk, North Carolina (Jakap, 1997).

In the following decades, aircraft technology rapidly developed, and 
commercial air travel began to take off (Watts and et al., 2012). In 1914, the 
first scheduled air service was established between St. Petersburg and Tampa, 
Florida. In the 1920s and 1930s, commercial airliners such as the Ford 
Trimotor and Douglas DC-3 began to enter service and air travel became 
more widely available to the public (Spearman, 2002). During World War II, 
aircraft technology advanced significantly, and after the war, jet engines and 
commercial jet airliners were introduced. This led to a significant increase in 
the speed and efficiency of air travel, making it possible for people to travel 
across the globe in a matter of hours (Gordon, 2012).

In the post-war period, the airline industry underwent significant growth 
and deregulation, leading to the emergence of new low-cost carriers and 
increased competition (Hanlon, 2006). The introduction of wide-body 
airliners such as the Boeing 747 in the 1970s further increased the capacity 
and range of commercial air travel. In recent years, the air transportation 
sector has been affected by several challenges, Pandemic, including rising 
fuel prices, increased competition, and environmental concerns (Abate and 
et al., 2021; Codal and Akpınar, 2021; Dube and et al., 2021). However, it 
continues to be a vital component of global transportation and commerce, 
with airlines carrying billions of passengers and tons of cargo every year.

The future of civil aviation is likely to be shaped by a number of factors, 
including advances in technology, changing consumer demands, and 
environmental concerns (Kemp, 1994). In terms of technology, we can expect 
to see continued advancements in areas such as electric and hybrid-electric 
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propulsion, automation, and data analytics. These advancements have the 
potential to increase the efficiency, safety, and environmental performance of 
aircraft, and could also open up new opportunities for the industry, such as 
urban air mobility (Amjad and et al., 2010). On the consumer side, we can 
expect to see a continued focus on convenience, comfort, and sustainability. 
Airlines and airport operators will likely need to adapt to changing consumer 
preferences, including an increasing demand for non-stop flights, more 
personalized experiences, and greater transparency around environmental 
impacts. Environmental concerns, such as climate change, are also likely to 
play a significant role in shaping the future of civil aviation. The industry will 
need to find ways to reduce its carbon footprint and mitigate its impact on 
the environment, while also balancing the need to support economic growth 
and global connectivity. This will involve a combination of improvements in 
technology, more efficient operations, and the use of sustainable alternative 
fuels. Overall, it is likely that the civil aviation industry will continue to 
evolve and adapt in response to these and other factors, with the ultimate 
goal of providing safe, efficient, and sustainable air transportation for people 
and goods around the world (Al Sarrah and et al., 2020).

AI Application on Civil Aviation

Artificial Intelligence (AI) has the potential to play a significant role in 
the air transportation sector, specifically through the use of decision support 
systems (Hsu and et al., 2021; Leung and et al., 2019). Decision support 
systems use AI algorithms to analyze data and provide recommendations or 
predictions to support decision making (Gupta and et al., 2022). This can help 
to improve the efficiency, safety, and sustainability of air travel. One example 
of an AI application in air transportation with decision support systems is 
flight optimization (Scala and et al., 2019). AI algorithms can be used to 
analyze data on flight routes, fuel consumption, and weather conditions to 
generate recommendations for the most efficient and cost-effective flight 
paths. This can help airlines to reduce fuel costs and emissions, and improve 
the punctuality of flights. Another example is predictive maintenance, where 
decision support systems use AI algorithms to analyze data from aircraft 
sensors to predict when maintenance will be needed. This can help airlines 
to schedule maintenance more efficiently and reduce downtime. In the area 
of traffic management, decision support systems can use AI algorithms 
to analyze data from aircraft and weather sensors to predict and prevent 
collisions, optimize flight routes, and improve the overall safety and 
efficiency of air travel. In terms of customer service, decision support systems 
can use AI algorithms to analyze data on passenger preferences and flight 
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information to provide personalized recommendations and assistance, such 
as flight updates and baggage tracking. Finally, in terms of environmental 
monitoring, decision support systems can use AI algorithms to analyze data 
from aircraft and weather sensors to predict and mitigate the impact of air 
transportation on the environment (Schultz and et al., 2019). In summary, 
decision support systems with AI can be used to improve the efficiency, 
safety and sustainability of air transportation by providing recommendations 
and predictions based on the analysis of data. This can help to make air travel 
more efficient, cost-effective, and environmentally friendly (Esmaeilzadeh & 
Mokhtarimousavi, 2020). 

It is also worth noting that decision support systems can also be used 
in combination with other AI applications, such as machine learning and 
deep learning, to further enhance the capabilities of the system. However, 
it’s important to note that the implementation of AI in decision support 
systems in the air transportation sector also raises some ethical and regulatory 
challenges such as ensuring the safety and security of AI systems, protecting 
personal data, and addressing concerns about job displacement (Reddy and 
et al., 2020). Therefore, it is important that the industry works closely with 
regulators and other stakeholders to address these challenges and ensure that 
the use of AI in decision support systems in air transportation is safe, secure, 
and beneficial to all stakeholders. In conclusion, AI-based decision support 
systems have the potential to revolutionize the air transportation sector 
by providing new and innovative solutions for improving the efficiency, 
safety, and sustainability of air travel (Hsu and et al., 2021). However, it 
is important that the industry takes into account the ethical and regulatory 
challenges and work to mitigate them. With the right approach, the use of 
AI in decision support systems in the air transportation sector can help to 
create a more efficient, safe and sustainable air travel for people and goods 
around the world.

Artificial Intelligence (AI) has the potential to play a significant role 
in the air transportation sector, by improving the efficiency and safety of 
operations, enhancing the passenger experience, and reducing environmental 
impacts. Some examples of AI applications in air transportation include:

- Flight optimization: AI algorithms can be used to optimize flight 
routes, fuel consumption, and maintenance schedules, in order to 
reduce costs and emissions.

- Predictive maintenance: AI-powered systems can analyze data 
from aircraft sensors to predict when maintenance will be needed, 
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allowing airlines to schedule maintenance more efficiently and reduce 
downtime.

- Traffic management: AI-enabled systems can be used to improve air 
traffic control, by analyzing data from aircraft and weather sensors to 
predict and prevent collisions and optimize flight routes.

- Customer service: AI-powered chatbots and virtual assistants can 
be used to provide passengers with personalized information and 
assistance, such as flight updates and baggage tracking.

- Autonomous flight: AI-enabled automation can be used to improve 
the safety and efficiency of flight operations, such as with autonomous 
taxi, takeoff, and landing.

- Environmental monitoring: AI-enabled systems can be used to 
monitor and analyze data from aircraft and weather sensors to predict 
and mitigate the impact of air transportation on the environment.

Future AI DSS Application on Civil Aviation

It’s worth noting that these applications are still in development and 
some of them are not yet in use, but they represent the potential that AI can 
bring to the air transportation industry. Our predictions about the future of 
artificial intelligence (AI) in the air transportation sector are as follows:

- AI will continue to be adopted more widely in the air transportation 
sector, as technology advances and the benefits of AI become more 
clear.

- The use of AI in air transportation will likely become more integrated 
and holistic, with different AI applications working together to 
optimize various aspects of operations, such as flight planning, 
maintenance, and customer service.

- The use of AI will likely lead to improvements in efficiency, safety, and 
environmental performance, as well as enhanced passenger experience.

- The use of AI will also likely lead to new business models and 
opportunities in the air transportation sector, such as autonomous air 
taxis and urban air mobility.

- The use of AI will also require addressing ethical and regulatory 
challenges, such as ensuring the safety and security of AI systems, 
protecting personal data, and addressing concerns about job 
displacement.
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It’s important to note that the future of AI in the air transportation sector 
will be shaped by many factors, such as the rate of technology advancements, 
the level of investment, and the regulatory environment. Therefore, it’s hard 
to make precise predictions but AI will play a critical role in shaping the 
future of air transportation.

There are several applications of AI decision support systems in the 
civil aviation sector, which can be used to improve the efficiency, safety and 
sustainability of air travel (Abduljabbar and et al., 2019; Battina, 2020; van 
Wynsberghe, 2021; Sun and et al., 2021).

1. Flight optimization: AI-based decision support systems can analyze 
data on flight routes, fuel consumption, and weather conditions to 
generate recommendations for the most efficient and cost-effective 
flight paths. This can help airlines to reduce fuel costs and emissions, 
and improve the punctuality of flights.

2. Predictive maintenance: AI decision support systems can analyze data 
from aircraft sensors to predict when maintenance will be needed. 
This can help airlines to schedule maintenance more efficiently and 
reduce downtime.

3. Traffic management: AI decision support systems can analyze data 
from aircraft and weather sensors to predict and prevent collisions, 
optimize flight routes, and improve the overall safety and efficiency 
of air travel.

4. Customer service: AI decision support systems can analyze data on 
passenger preferences and flight information to provide personalized 
recommendations and assistance, such as flight updates and baggage 
tracking.

5. Autonomous flight: AI decision support systems can be used to 
support decision-making in autonomous flight operations, such as 
taxi, takeoff, and landing.

6. Environmental monitoring: AI decision support systems can analyze 
data from aircraft and weather sensors to predict and mitigate the 
impact of air transportation on the environment.

7. Crew scheduling: AI decision support systems can be used to 
optimize crew scheduling by analyzing data on flight schedules, crew 
qualifications, and rest requirements to minimize costs and maximize 
crew efficiency and safety.
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8. Inventory management: AI decision support systems can be used to 
optimize the management of aircraft parts and supplies, analyzing 
data on demand and inventory levels to reduce costs and improve 
efficiency.

9. Air Cargo management : AI decision support systems can be used 
to optimize the cargo management by analyzing the data on cargo 
volume, loading and unloading times and flight schedules.

10. Security and Surveillance: AI decision support systems can be used 
to enhance the security and surveillance of the airport and aircraft by 
analyzing data from cameras, sensors and other security systems to 
identify and prevent potential threats.

11. Predictive analytics: AI decision support systems can be used to 
predict and prevent potential issues such as weather-related flight 
delays, equipment failures, and passenger demand.

It’s worth mentioning that these applications of AI decision support 
systems in the civil aviation sector can be used in combination with other 
AI technologies, such as machine learning and deep learning, to further 
enhance the capabilities of the system (Hsu and et al., 2021). However, it’s 
important to note that the implementation of AI in decision support systems 
in the civil aviation sector also raises some ethical and regulatory challenges 
such as ensuring the safety and security of AI systems, protecting personal 
data, and addressing concerns about job displacement (Shneiderman, 2020; 
Falco and et al., 2021). Therefore, it is important that the industry works 
closely with regulators and other stakeholders to address these challenges 
and ensure that the use of AI in decision support systems in civil aviation is 
safe, secure, and beneficial to all stakeholders.

Conclusion

In conclusion, Generative Artificial Intelligence (AI) has the potential 
to transform the air civil aviation sector by providing new and innovative 
solutions for various applications such as flight optimization (Wu and 
et al., 2022), predictive maintenance (Zeng and et al., 2022), traffic 
management (Schweiger and et al., 2021), customer service (Ntintakis & 
Stavroulakis, 2020) and environmental monitoring (Yi and et al., 2022). 
The ability of generative AI to create new and original content, as opposed 
to simply recognizing or classifying existing content, opens up a wide range 
of possibilities for improving the efficiency, safety, and sustainability of air 
travel. Generative AI can improve the efficiency of flight operations by 
optimizing flight routes, fuel consumption, and maintenance schedules. 
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This can help airlines to reduce costs, minimize emissions, and improve the 
punctuality of flights. Additionally, generative AI can also be used to predict 
and prevent equipment failures, allowing airlines to schedule maintenance 
more efficiently and reduce downtime. In the area of traffic management, 
AI-enabled systems can analyze data from aircraft and weather sensors 
to predict and prevent collisions, optimize flight routes, and improve the 
overall safety and efficiency of air travel. For example, generative AI models 
can be used to create realistic simulations of air traffic scenarios, which can 
be used to test and improve air traffic control systems. 

Generative AI can also improve the passenger experience by providing 
more personalized and efficient customer service. For example, AI-powered 
chatbots and virtual assistants can be used to provide passengers with real-
time flight updates, baggage tracking, and other information. Additionally, 
generative AI can be used to create more realistic virtual reality environments 
for training pilots, flight attendants, and other airline staff. Finally, generative 
AI has the potential to significantly improve the environmental performance 
of the air civil aviation sector. For example, AI-enabled systems can monitor 
and analyze data from aircraft and weather sensors to predict and mitigate 
the impact of air travel on the environment. Additionally, generative AI 
models can be used to optimize aircraft design, reducing the weight and 
drag of aircraft to improve fuel efficiency and reduce emissions. However, 
it’s important to mention that the use of Generative AI in the air civil 
aviation sector also raise some ethical concerns. One of the most significant 
concerns is the ability to create deepfakes, which can be used to create false 
or misleading information that is difficult to distinguish from the real thing. 
This has the potential to cause confusion, disrupt operations, and undermine 
public trust in the air civil aviation sector. Additionally, the use of generative 
AI in the air civil aviation sector also raises questions about data privacy, 
data security, and job displacement. Therefore, it’s important that regulatory 
and ethical frameworks are in place to ensure the safe and secure usage of 
generative AI in the air civil aviation sector. 

In summary, the future of the air civil aviation sector is likely to be shaped 
by advances in generative AI, as well as changing consumer demands, and 
environmental concerns. The industry must adapt to these changes by 
investing in research and development of generative AI, creating ethical and 
regulatory frameworks and by collaborating with other industries. With the 
right approach, the use of generative AI in the air civil aviation sector can 
help to create a more efficient, safe, and sustainable air travel for people 
and goods around the world.In summary, Generative Artificial Intelligence 
(AI) has the potential to revolutionize the air civil aviation sector by 
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providing new and innovative solutions for various applications such as 
flight optimization, predictive maintenance, traffic management, customer 
service, and environmental monitoring. The capacity of generative AI to 
generate new and original content, instead of just recognizing or classifying 
existing content, opens up a vast array of possibilities for enhancing the 
efficiency, safety, and sustainability of air travel. However, the use of 
generative AI in the air civil aviation sector raises some ethical concerns 
such as the ability to create deepfakes, and the difficulty of identifying the 
authenticity of the generated content. Therefore, it is crucial that regulatory 
and ethical frameworks are put in place to ensure the safe and secure usage 
of Generative AI in the air civil aviation sector. With the right approach, the 
use of generative AI in the air civil aviation sector can help to create a more 
efficient, safe, and sustainable air travel for people and goods around the 
world.
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