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In recent times, the utilisation of artificial intelligence (AI) has facilitated the creation of numerous applications 

across nearly every field of human knowledge. Though it is still relatively new in aviation, products are already 

enhancing the abilities and skills of those in charge. This study examines the scientific literature regarding the 

benefits, drawbacks, and factors to consider, regarding the use of AI techniques in aviation operations, such as 

building, navigation, and defence against cyberattacks, as well as climate changes that could impact the 

navigation system. AI Every day, advancements bring new benefits and difficulties for navigation. However, on 

the one hand, these strategies facilitate independent flight until complete autonomy is attained. However, they 

also include special vulnerabilities and worries about the growing use of digital and computerised 

communication channels, which are open to attacks by nefarious people or groups. 
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INTRODUCTION 

Artificial intelligence (AI) is employed across various human endeavours, with significant applications in the aerospace 

and aviation industries aimed at enhancing the efficiency and safety of aircraft operations. Notably, AI has been instrumental 

in advancing automation through autopilot and flight management systems, leading to considerable improvements in 

operational effectiveness (Englander, Conway, & Williams, 2021). Despite these advancements, human decision-making 

remains crucial for ensuring the efficacy and safety of flights, as automation alone cannot fully replace the need for skilled 

oversight (Emami, Castaldi, & Banazadeh, 2022). 

The aviation industry continues to integrate AI despite initial concerns about its reliability. AI technologies are 

increasingly used in emergency scenarios, traditionally managed by human experts, to provide support and enhance decision- 

making (Cuellar, Medina, & Mojica, n.d.). The Research Manual on Applications of Machine Intelligence in Aviation and 

Aerospace outlines guidelines and best practices for utilizing AI in this sector, focusing on reducing human error and improving 

operational efficiency (Beltrán-González, Bustreo, & Del Bue, 2020).AI also contributes to predicting and managing onboard 

issues during flight, which helps to minimize the risk of accidents (Shokirov et al., 2020). Advanced tracking and monitoring 

technologies, such as predictive maintenance, enable airlines to identify and address potential logistical problems before they 

result in delays or operational disruptions (Zhang et al., 2018). Consequently, AI plays a critical role in enhancing both aircraft 

performance and crew effectiveness. 

In air accident investigations, AI applications are utilized to analyze comprehensive data collected from aircraft systems. 

These systems facilitate complex analyses of electronic data from across the aircraft, which improves the ability to determine 

the causes of accidents and mishaps (Wu et al., 2018). This research discusses developing and implementing AI-based 

applications in the aerospace industry. The methodology section details how the reference data was collected, followed by a 

review of findings and trends in AI applications within aeronautics. The discussion concludes with recommendations for further 
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advancements and integration of AI technologies in the field. 

 

LITERATURE REVIEW 

 

Artificial Intelligence (AI) has made significant strides in aerospace engineering, impacting various aspects from flight 

control systems to mission planning and maintenance. This literature review examines the recent advancements in AI 

applications within the aerospace sector, highlighting key contributions and emerging trends. 

AI in Flight Control Systems 

AI has transformed flight control systems, enhancing their efficiency and reliability. Emami, Castaldi, and Banazadeh 

(2022) provide a comprehensive review of neural network-based flight control systems, emphasizing their potential to improve 

real-time decision-making and adaptability in complex flight environments. Their study outlines how neural networks can 

optimize control algorithms, making aircraft more responsive to dynamic conditions (Emami, Castaldi, & Banazadeh, 2022). 

Similarly, Cuellar, Medina, and Mojica (n.d.) discuss the integration of AI in aerial traffic control, focusing on how AI 

can manage and optimize air traffic flows. Their research highlights the use of machine learning algorithms to predict traffic 

patterns and reduce congestion, thus improving overall safety and efficiency in aerospace operations (Cuellar, Medina, & 

Mojica, n.d.). 

AI in Automated Mission Planning 

AI has also revolutionized mission planning through automated systems. Englander, Conway, and Williams (n.d.) explore 

the use of evolutionary algorithms for automated mission planning, demonstrating how these algorithms can enhance decision- 

making by optimizing various mission parameters. Their work illustrates the potential of AI to streamline mission planning 

processes, reducing human error and improving mission success rates (Englander, Conway, & Williams, n.d.). 

Vasile and Ricciardi (2016) extend this discussion by introducing a memetic approach to solving multi-objective optimal 

control problems. Their research highlights how AI-driven algorithms can address complex control challenges by integrating 

diverse optimization strategies, thereby advancing the capabilities of mission planning systems (Vasile & Ricciardi, 2016). 

AI in Maintenance and Quality Inspection 

In the realm of maintenance and quality inspection, AI has proven invaluable. Shokirov et al. (2020) review the prospects 

of unmanned aerial vehicles (UAVs) for inspecting aerospace components. Their study shows how UAVs equipped with AI 

technologies can perform detailed inspections, identifying faults and anomalies that might be missed by traditional methods 

(Shokirov et al., 2020). 

Beltrán-González, Bustreo, and Del Bue (2020) further explore this area by examining external and internal quality 

inspection methods for aerospace components. Their research highlights the use of AI-driven inspection systems to enhance 

accuracy and efficiency in quality control processes, thereby ensuring higher standards of safety and performance (Beltrán- 

González, Bustreo, & Del Bue, 2020). 

AI in Remote Sensing and Knowledge Discovery 

AI's application in remote sensing has also garnered attention. Wu, Xie, Lu, et al. (2018) discuss sparse and deep 

generalizations of the FRAME model for remote sensing data analysis. Their work demonstrates how AI can enhance the 

extraction of valuable information from remote sensing images, improving the accuracy and efficiency of aerospace missions 

(Wu, Xie, Lu, et al., 2018). 

Wang et al. (2012) provide a broader review of knowledge discovery techniques from remote sensing images. Their study 

highlights various AI methodologies used to analyze and interpret remote sensing data, contributing to advancements in 

aerospace engineering by providing actionable insights for mission planning and analysis (Wang et al., 2012). 

Table 1 presents a comprehensive review of recent literature on the application of artificial intelligence (AI) in aerospace, 

specifically focusing on quality control, UAV navigation, predictive maintenance, and automated mission planning. These 

studies reflect the growing integration of AI across various facets of aerospace engineering, highlighting innovations in machine 

learning, neural networks, and data-driven decision-making. This review serves as a foundation for understanding how AI can 

enhance operational efficiency, safety, and adaptability in aerospace systems, setting the stage for further exploration into the 

future of AI-driven aerospace technologies discussed in this paper. 

 

Table 1: Summary of Recent Literature on AI Applications in Aerospace Engineering 
 

 

Author(s) 

 

Objective 

AI 

Technique/Model 

Used 

Data 

Source/Type 

Benefits 

Identified 

 

Challenges/Limitations 

Potential 

Future 

Applications 
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(Emami, 

Castaldi, & 

Banazadeh, 

2022) 

To improve 

adaptability and 

decision- 

making in 

flight control 

 

Neural networks 

for optimizing 

control algorithms 

 

Real-time 

flight data 

Enhanced real- 

time decision- 

making and 

adaptability in 

dynamic flight 

environments 

 

Complex model training 

and validation 

Application in 

fully 

autonomous 

flight control 

systems 

 

 

(Cuellar, 

Medina, & 

Mojica, 2022) 

 

To enhance 

traffic flow 

optimization 

and reduce 

congestion 

 

Machine learning 

algorithms to 

predict air traffic 

patterns 

 

 

 

Air traffic data 

Reduced 

congestion, 

improved 

safety, and 

efficiency in air 
traffic 

management 

 

 

Real-time 

implementation 

challenges 

 

Expansion to 

global air traffic 

management 

and autonomous 

traffic systems 

 

(Tan et al., 

2023) 

To enhance 

real-time 

aircraft 
monitoring 

systems 

Reinforcement 

learning for real- 

time fault 

diagnosis 

 

Aircraft sensor 

data 

Faster and more 

accurate fault 

detection, 
reduced 

downtime 

 

Data diversity for 

generalization 

Application in 

fully automated 

fault monitoring 

systems 

 

(Zheng et al., 

2023) 

To improve 

satellite image 

classification 

for aerospace 

missions 

Deep learning 

models for satellite 

image 

classification 

 

Satellite 

remote sensing 

data 

Enhanced 

image 

classification 

accuracy for 

space missions 

 

 

High computational cost 

Expanded to 

multi-sensor 

data fusion for 

real-time space 

mission 
planning 

 

(Englander, 

Conway, & 

Williams, 

2021) 

 

To streamline 

mission 

planning with 

AI 

 

Evolutionary 

algorithms for 

automated mission 

planning 

 

 

Historical 

mission 

planning data 

Optimized 

mission 

parameters, 

reduced human 

error, and 

improved 

mission success 

rates. 

 

 

Requires large datasets 

and computational power 

Application to 

complex space 

missions and 

multi-objective 

mission 

planning 

 

 

(Beltrán- 

González, 

Bustreo, & Del 

Bue, 2020) 

 

To enhance 

quality control 

in aerospace 

component 

inspection 

 

 

AI-driven systems 

for external and 

internal quality 

inspections 

 

 

Inspection data 

from aerospace 

components 

AI increases 

accuracy and 

efficiency in 

identifying 

internal and 

external defects 

in aerospace 

components. 

 

 

 

Cost and integration 

issues 

 

Expansion to 

fully automated 

inspection 

systems for 

various 

aerospace parts 

 

 

 

(Wu, Xie, Lu, 

et al., 2018) 

 

 

To improve 

data extraction 

from remote 

sensing images 

 

 

Sparse and deep 

generalizations of 

the FRAME model 

for remote sensing 

analysis 

 

 

 

Remote 

sensing image 

data 

AI enhances 

remote sensing 

data analysis, 

improving the 

accuracy and 

efficiency of 

aerospace 
mission data 

interpretation. 

 

 

 

Computational 

complexity of the model 

 

Broader 

application to 

large-scale 

space missions 

and 

environmental 

monitoring 

 

 

 

(Wang et al., 

2022) 

 

To improve 

predictive 

maintenance 

for aerospace 

components 

 

Predictive 

algorithms using 

machine learning 

for component 

failure analysis 

 

 

Historical 

maintenance 

data 

AI allows early 

detection of 

potential 

component 

failures, 

reducing 

maintenance 

costs. 

 

 

 

Requires high-quality 

historical data 

 

Expansion to 

large-scale 

aerospace 

maintenance 

systems 

 

 

(Hu et al., 

2023) 

 

To apply AI for 

UAV 

autonomous 

navigation 

Deep 

reinforcement 

learning for UAV 

navigation in 

complex 
environments 

 

 

UAV flight 

data 

Improved 

autonomous 

navigation in 

complex and 

dynamic 
environments 

 

 

Real-time processing 

challenges 

Expanded use in 

fully 

autonomous 

UAV fleets for 

aerospace and 
defence 
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(Xu et al., 

2022) 

To enhance air 

traffic control 

via AI-driven 

prediction 

models 

AI-based 

predictive models 

for real-time air 

traffic 

management 

 

Historical and 

real-time air 

traffic data 

Increased 

efficiency, and 

reduced risk of 

congestion in 

complex 

airspaces 

 

Scalability and 

integration with existing 

ATC systems 

Potential for 

autonomous air 

traffic control 

systems 

managing 
global air traffic 

networks 

Source: Author’s Compilation 

 

METHODOLOGY 

 

The methodology for this literature review follows a systematic approach to identify and analyze recent studies on the 

application of artificial intelligence (AI) in aerospace engineering. The research process began with an extensive search across 

multiple academic databases, including IEEE Xplore, Springer, Elsevier, and Google Scholar. Keywords such as "AI in 

aerospace," "AI flight control systems," "AI in mission planning," "AI in aerospace maintenance," and "AI in UAV 

communication" were used to locate relevant studies. 

To ensure the review focuses on the most recent advancements, only studies published between 2018 and 2023 were 

considered. The inclusion criteria required that the studies focus specifically on the application of AI within aerospace 

engineering, present empirical research, simulations, or theoretical models, and be published in peer-reviewed journals or 

conference proceedings. 

Key information was extracted from each study, including research objectives, AI techniques employed, data sources, 

benefits, challenges, and potential future applications. This data was systematically organized in a tabular format to allow for 

easy comparison of the findings across different studies. 

Finally, the studies were analyzed for their contributions to the field, the methodologies they utilized, and the challenges 

they addressed. By identifying common themes and emerging trends, the review provides a comprehensive overview of how 

AI is transforming the aerospace industry, highlighting both current innovations and future directions. 

 

DISCUSSION 

 

The integration of Artificial Intelligence (AI) into aerospace engineering has introduced profound changes, impacting 

various domains such as flight control systems, mission planning, maintenance, and quality inspection. This discussion 

synthesizes the findings from the literature and evaluates their implications for the field, highlighting both the advancements 

and the challenges that remain. 

Enhancements in Flight Control Systems 

AI-driven advancements in flight control systems, as outlined by Emami, Castaldi, and Banazadeh (2022), represent a 

significant leap forward in managing complex flight dynamics. The application of neural networks has led to more adaptive 

and responsive flight control systems, capable of handling dynamic and unpredictable conditions with greater accuracy. This 

improvement not only enhances aircraft performance but also contributes to safety by reducing the likelihood of human error. 

Cuellar, Medina, and Mojica (n.d.) further support this view by demonstrating how AI can optimize aerial traffic control. 

By predicting traffic patterns and managing air traffic flows, AI systems can reduce congestion and improve safety. The ability 

of AI to analyze vast amounts of data in real time is crucial in managing increasingly crowded airspaces, offering a more 

scalable solution than traditional methods. 

Advancements in Automated Mission Planning 

The use of AI in automated mission planning, as discussed by Englander, Conway, and Williams (n.d.), has transformed 

how missions are planned and executed. Evolutionary algorithms, in particular, offer a way to optimize mission parameters 

efficiently, reducing planning time and improving mission outcomes. This shift towards AI-driven optimization enables more 

precise and adaptable mission strategies, which is essential in complex and high-stakes environments. 

Vasile and Ricciardi (2016) highlight the benefits of memetic algorithms in solving multi-objective control problems. 

Their research underscores the ability of AI to integrate diverse optimization techniques, enhancing the capability to address 

complex control challenges. This approach not only improves mission planning but also contributes to the development of 

more robust and flexible systems. 

Innovations in Maintenance and Quality Inspection 

AI's impact on maintenance and quality inspection is particularly noteworthy. Shokirov et al. (2020) emphasize the role 

of UAVs in performing detailed inspections of aerospace components. The use of AI in UAVs allows for high-resolution 

inspections and accurate fault detection, which is crucial for maintaining the integrity and safety of aerospace systems. This 
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advancement represents a shift towards more efficient and less intrusive inspection methods. 

Beltrán-González, Bustreo, and Del Bue (2020) provide additional insights into AI-driven quality inspection methods. 

Their work demonstrates how AI can enhance both external and internal inspections, improving the accuracy of defect detection 

and reducing inspection times. This technological advancement supports higher safety standards and ensures better 

performance of aerospace components. 

Applications in Remote Sensing and Knowledge Discovery 

AI's applications in remote sensing and knowledge discovery are also significant. Wu, Xie, Lu, et al. (2018) discuss the 

use of deep learning techniques to improve the FRAME model, enhancing the analysis of remote sensing data. This 

advancement allows for more accurate interpretation of data, which is essential for mission planning and analysis in aerospace 

engineering. 

Wang et al. (2012) provide a broader perspective on knowledge discovery from remote sensing images, highlighting 

various AI methodologies that facilitate the extraction of valuable information. The ability to process and analyze large volumes 

of data efficiently supports better decision-making and contributes to the overall success of aerospace missions. 

Challenges and Future Directions 

Despite these advancements, several challenges remain. Integrating AI in aerospace engineering requires addressing issues 

related to data privacy, system reliability, and the interpretability of AI models. Ensuring that AI systems are secure, reliable, 

and capable of explaining their decisions is critical for their successful deployment in aerospace applications. 

Future research should focus on addressing these challenges by developing more robust and transparent AI systems. 

Additionally, exploring the potential of AI in emerging areas such as autonomous spacecraft and advanced simulation models 

could further advance the field. Continued interdisciplinary collaboration and innovation will be key to overcoming these 

challenges and leveraging AI's full potential in aerospace engineering. 

The advancements in AI have significantly impacted aerospace engineering, offering improved flight control systems, 

automated mission planning, enhanced maintenance and quality inspection, and advanced remote sensing capabilities. While 

these developments have brought about substantial benefits, ongoing research and development are essential to address the 

remaining challenges and unlock new opportunities for innovation in the field. 

 

CONCLUSION 

 

This study provides crucial insights into the application of artificial intelligence (AI) in the aviation sector. It is well 

acknowledged that artificial intelligence (AI) has had a substantial positive impact on aviation, enhancing the sector's 

effectiveness, safety, and quality. AI is capable of handling massive data sets and carrying out intricate analyses to produce 

quick, precise judgments. But it also emphasizes how crucial regulation and oversight are to the application of AI in aviation. 

In addition, it is acknowledged that AI poses risks if its application is not sufficiently supervised, and that safeguarding the 

security and welfare of everyone engaged in the aviation sector is essential. As a result, emphasis is focused on the necessity 

of appropriate regulation and vigilant oversight to guarantee the safe and efficient application of AI in aviation. According to 

the results, artificial intelligence (AI) has the potential to significantly increase productivity and safety in the aviation sector. 

Still, to reduce any hazards, its deployment needs to be properly regulated and supervised. Since artificial intelligence can 

handle vast amounts of data and carry out intricate analyses, it has greatly increased the efficiency, safety, and quality of the 

aeronautics industry. It is imperative to remember that strict regulation and oversight are necessary for the execution of 

aeronautics to guarantee the safety and welfare of all parties involved in the aviation sector. If AI is not used under sufficient 

supervision, there may be risks involved. To guarantee the safe and efficient application of AI in aviation, strict regulation and 

monitoring are required. This suggests that to guarantee aviation safety and the welfare of those engaged in the aviation 

industry, regulatory bodies and aircraft manufacturers must collaborate to build precise standards and strong oversight 

procedures. 

Artificial intelligence's potential uses in military aviation will result in major improvements in capability, effectiveness, 

and operational safety. AI, for instance, may increase the precision and speed of target tracking and reconnaissance systems, 

enabling armed forces to more quickly and accurately detect and neutralize threats. Furthermore, AI systems can maximize the 

effectiveness of military operations by optimizing flight paths and the strategic deployment of resources. 
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