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Artificial intelligence and immersive technologies in the aviation sector:
certification, new standards and challenges

The impact of modern technologies on the aviation industry, including A, ML, AR,
and VR, is studied. The issue of Al certification in safety-critical aviation systems is
being updated. Attention is focused on the need to develop new aviation standards for
Al and ML, including the development of special certification systems to ensure safety
in the aviation sector.

Today Industry 5.0. is a catalyst for the digital transformation of almost all
spheres of modern society, and the use of Metaverse, immersive technologies,
augmented reality (AR) and virtual reality (VR), artificial intelligence (AI) and
machine learning (ML) makes this transformation an effective tool for the
modernization of technical industries, primarily aviation one, especially regarding the
development and improvement of modern regulatory acts [1].

The need to adapt regulatory acts in the aviation industry is relevant in terms of
improving compliance with safety criteria [2]. To prepare the means of compliance
necessary for the certification of the reliability of artificial intelligence in safety-critical
systems, the latest developments in aeronautical standards that ensure the full life cycle
of Al development are considered [3]. Simultaneously with the formation of
standardized requirements for the development and application cycles of Al in the
aviation industry, requirements for three key complex systems with ML components
that form a new certification framework are being developed.

Today aviation systems and software developers can adapt traditional
development processes to approaches based on machine learning and identify changes
that are necessary to ensure product certification using AviaAl (aviation Al) [2].

The formation of new Avia Al aviation standards should cover the following
areas:

- development of a special certification system for artificial intelligence in
aviation primarily to ensure its reliability, especially in subsystems where safety is
critically important. This system is necessary to ensure that Al technologies used in
aviation meet the strict standards required for safety and operational efficiency,
minimizing the number of failures in environments where the preservation of human
life and strategic assets is prioritized [4].

- integration of machine learning (ML) components into aviation standards,
which focus on the incorporation of AI/ML technologies into complex systems, in
order to solve unique problems that arise throughout their development life cycle. This
includes adapting existing standards to the specific requirements of AI/ML, ensuring
safety and reliability of such components, as well as managing the risks associated
with their use in safety-critical systems and subsystems [5].
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- adaptation of traditional engineering processes in connection with the
introduction of artificial intelligence and machine learning in aviation due to the need
to re-evaluate established standardization approaches. This entails the need to
modernize the existing methodology in order to provide effective support for the
certification of products using AI/ML. Such adaptation includes the integration of new
approaches to the development, testing and validation of systems to meet the strict
requirements for safety and reliability in the aviation industry [6].

- development of new standards and intelligent visual guidance systems
(VGS) to support emergency landings. The implementation of these standards can
improve safety and operational efficiency in aviation, ensuring reliable and accurate
control in critical situations. This approach emphasizes the importance of innovations
in standardization to improve the performance of aviation systems in real
conditions [7].

Research aimed at creating new modern aviation standards emphasizes the
need to integrate artificial intelligence technologies into aviation systems without
compromising and weakening all requirements and levels of aviation safety. It is also
necessary to conduct research on the development and modernization of
documentation creation cycles, which reflect the steps of creating all modules and
subsystems of artificial intelligence algorithms and decision-making processes, in
order to ensure transparency in the development of software products in accordance
with regulatory requirements.

Effective certification requires close collaboration between software engineers,
system designers, and regulatory bodies to agree on standards and practices that take
into account the specifics of artificial intelligence technologies. Such interdisciplinary
interaction is a key to creating a unified approach to the development, implementation,
and certification of Al systems, ensuring their compliance with high security and
reliability requirements.

In addition to AI/ML technologies, augmented and virtual reality technologies
are actively being implemented in the aviation sector. The integration of Augmented
Reality (AR) and Virtual Reality (VR) technologies into the aviation industry is
transforming various aspects of the industry, from manufacturing and maintenance to
generating passenger experiences and pilot training, namely:

- AR/VR technologies can significantly improve passenger experience,
ensuring flight safety, usability, and navigation in complex airport structures [8];

- the use of augmented reality in aerospace production significantly
accelerates all production processes and effectively increases the qualifications of the
workforce, reduces training costs, improves control systems and procedures, and
increases productivity [9];

- the use of virtual and augmented reality technologies significantly
improves the teaching and training of pilots, makes it possible to optimize many
processes of aircraft and flight management, and to modernize the cockpit and aircraft
flight controls [10; 11];

- creation of a joint technological immersive environment in the aviation
industry, with the aim of improving cooperation, visualization, and interaction between
interested parties, increasing the quality and novelty of ideas, while reducing
communication problems and costs [12].
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Conclusions

The above shows that the issue of adapting the aviation industry to new
technologies, in particular artificial intelligence (AI) and machine learning (ML), is
quite relevant. Nevertheless, it is now extremely important to update the legal acts that
regulate the use of immersive technologies, especially in safety-critical aviation
systems, which, accordingly, requires the development of new certification standards
to minimize the risks of using Al and ML in aviation.

It should also be emphasized that the application of augmented reality (AR)
and virtual reality (VR) technologies offers great opportunities for aviation,
transforming training programs for pilots, optimizing maintenance processes, and
increasing the level of passenger safety. Their implementation accelerates
production processes, reduces costs and improves productivity.

The prospects of using AR and VR to create an integrated technological
environment that will improve interaction between process participants in the
aviation industry, contribute to the generation of innovations, and reduce
communication costs are also worthy of attention. Al, ML, AR, and VR
technologies open up new opportunities for aviation, but their effective
implementation requires modern legal regulation as well as adaptation of existing
standards and procedures.

References

1. Kostenko, O., Furashev, V., Zhuravlov, D. & Dniprov, O. Genesis of Legal
Regulation Web and the Model of the Electronic Jurisdiction of the Metaverse.
Bratislava  Law  Review.  2022.  Vol. 6(2). P. 21-36. URL:
https://blr.flaw.uniba.sk/index.php/BLR/article/view/316

2. Abubakar, M., EriOluwa, O., Teyei, M., & Al-Turjman, F. Al Application
in the Aviation Sector. International Conference on Artificial Intelligence of Things
and Crowdsensing (AloTCs). 2022. P. 52-55. URL:
https://www.researchgate.net/publication/370177151 Al Application_in the Aviati
on_Sector

3. Nguyen, B., Sonnenfeld, N., Finkelstein, L., Alonso, A., Gomez, C.,
Duruaku, F., & Jentsch, F. Using Al Tools to Develop Training Materials for
Aviation: Ethical, Technical, and Practical Concerns. Proceedings of the Human
Factors and Ergonomics Society Annual Meeting. (2023). Vol. 67. Issue 1. P. 1343 -
1349. URL: https://journals.sagepub.com/doi/epub/10.1177/21695067231192904

4. Huiying, Shuaia., Jiwen, Wang., Anqi, Wang., Ran, Zhang., Xin, Yang.
Advances in Assuring Artificial Intelligence and Machine Learning Development
Lifecycle and Their Applications in Aviation. 2023 5th International Academic
Exchange Conference on Science and Technology Innovation (IAECST),
10.1109/IAECST60924.2023.10503086,2023. 861-867.

5. Artificial Intelligence Methods and Applications in Aviation. 2023. 108-140.
URL: https://www.easa.europa.eu/en/light/topics/artificial-intelligence-and-aviation-0

6. Castan, J., Sanz, L., Ferndndez-Castellano, M., Radisi¢, T., Samardzic, K., &
Tukaric, I. Learning Assurance Analysis for Further Certification Process of
Machine Learning Techniques: Case-Study Air Traffic Conflict Detection Predictor.

9.20



Sensors (Basel, Switzerland). 2022. P. 22. URL: https://www.mdpi.com/1424-
8220/22/19/7680.

7. Paul, S., Prince, D., Iyer, N., Durling, M., Visnevski, N., Meng, B.,
Varanasi, S., Siu, K., McMillan, C., & Meiners, M. Towards the Certification of
Neural Networks using Overarching Properties: An Avionics Case Study.
IEEE/AIAA 42nd Digital Avionics Systems Conference (DASC). 2023. 1-10.
URL: https://doi.org/10.1109/DASC58513.2023.10311280.

8. Gupta, S., & Sandhane, R. Acceptance of AR/VR technology in aviation
industry by passengers in terms of enhancing their travel experience.
CARDIOMETRY. 2022. Issue 22. P. 364-370. URL:
https://www.researchgate.net/publication/361383035_ Acceptance of ARVR_techn
ology in_aviation_industry by passengers in terms_of enhancing_their travel ex
perience#full TextFileContent

9. Frigo, M, Silva, E., & Barbosa, G. Augmented Reality in Aerospace
Manufacturing: A Review. Journal of Industrial and Intelligent Information. March
2016 Vol. 4, No. 2. URL:
https://www.researchgate.net/publication/297741952 Augmented Reality in_ Aeros
pace_Manufacturing A Review 0.

10. Peinecke, N., & Ernst, J. VR and AR environments for virtual cockpit
enhancements. Degraded Environments: Sensing, Processing. 2017.
URL: https://www.researchgate.net/publication/312314955 VR _and AR _Environm
ents_for Virtual Cockpit Enhancements

11. Liu, C., Tian, J., Wang, B., & Liu, X. Development of Civil Aviation Engine
Virtual Simulation Teaching Platform Based on AR/VR. [EEE 12th International
Conference on Educational and Information Technology (ICEIT). 2023. 368-372.
URL: https://ieeexplore.ieee.org/document/10107866

12. Tan, Y., Xu, W., Li, S.,, & Chen, K. Augmented and Virtual Reality
(AR/VR) for Education and Training in the AEC Industry. A Systematic Review of
Research and Applications. Buildings. 2022. Vol. 12(10). P. 1529.
URL: https://www.mdpi.com/2075-5309/12/10/1529

9.21


https://doi.org/10.1109/DASC58513.2023.10311280



