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Foreword 

The commercial aviation industry is no stranger to Artificial Intelligence (AI) technology and has been 

using it effectively in various parts of the business and across the value chain for decades. However, 

we are entering an era in which AI capabilities are reaching new heights and will have a major impact 

on how we conduct business. There are various schools of thought as to the socio-economic long-term 

impact of AI. Historical trends show a positive impact of emerging technologies, i.e. while some jobs 

are made redundant due to new technologies, other new jobs are created at the same time. 

 

The AI adoption barrier to entry has become much lower due to an intense competitive environment 

with many technology providers offering AI solutions. Adopting such solutions has a lower risk 

exposure, in particular from a financial perspective. The long-term future of AI is difficult to predict; 

however, over the short- and medium-term, the aviation industry has the potential to extract 

significant benefits from this technology. 

 

IATA is eager to raise awareness and support airlines and the wider value chain to reap the benefits of 

new technologies such as AI. Through applied research and development, proof of concepts, pilots and 

engagement with the academic and start-up sectors, we aim to accelerate innovation. To learn by 

doing, IATA has already adopted AI solutions to improve the performance of its own Settlement 

Systems and Customer Services, and will keep testing new solutions. 

 

We trust this white paper on AI will help the aviation industry to address pain points, opportunities 

and threats. We look forward to hearing your feedback. 

 

A special thank you to the team of authors and contributors that created this document and continue 

to lead innovation in our industry. 

 

 

Sincerely yours,  

 

 

Eric Léopold 

Director Transformation, Financial and Distribution Services 

IATA  



3                                                                                                                         AI IN AVIATION WHITE PAPER   |   JUNE 2018 

© International Air Transport Association (IATA) 2018. All rights reserved. 

Executive Summary 

AI is an overarching technology that enhances existing, and new business capabilities possible for 

airlines and other entities across the aviation value chain. The following illustrations are a mapping of 

different AI capabilities against the business capabilities and needs of airlines in 3 clusters (Customer 

touch-points, Operational, and, Support and management). The intelligent bot technology has the 

highest potential in the customer touch-point capabilities of airlines with the potential of making 

customer service operations more efficient and effective; and there is also a paradigm shift towards 

unique treatment of customers by having the capability of auto processing what airlines already know 

about their customers. In many cases, there is already a lot known, upon which personalized offerings 

and services can be built. 

 

 
Figure 1: Airline Business Capabilities impacted by AI 

AI capabilities are becoming more accessible as there are many providers with off-the-shelf AI solutions. 

These solutions make it relatively easy for companies to quickly start leveraging the benefits of AI. 

IƻǿŜǾŜǊΣ ƛƴ ŎƻƳǇŜǘƛǘƛǾŜ ƳŀǊƪŜǘǎΤ ƛǘΩǎ ƳƻǊŜ ŀōƻǳǘ ǿƘƻ Ƙas it first before it becomes a commodity and 

stops being a differentiating factor. 

 

 
Figure 2: Recommended approaches to AI 

A strong dependency on vendors for AI does have advantages in terms of fast implementation of 

solutions, ƘƻǿŜǾŜǊΣ ƛƴ ǇŀǊǘƛŎǳƭŀǊ ŦƻǊ ŎƻƳǇŀƴƛŜǎ ǘƘŀǘ ŀŎǘ ŀǎ ŀƴ ƛƴǘŜǊƳŜŘƛŀǊȅ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƛŘŜƴǘƛŦȅ 

where AI is a strategic asset and to ensure these assets are kept within, or brought into the company. 

Digital assets are more prone to cyber theft and abuse as AI makes it very easy to browse the digital 

ǿƻǊƭŘΤ ƛǘΩǎ ǘƘŜǊŜŦƻǊŜ ƛƳǇŜǊŀǘƛǾŜ ǘƻ ƘŀǾŜ ŀ ǎǘǊƻƴƎ ǎǘǊŀǘŜƎȅ ƻƴ Ƙƻǿ ǘƻ ǇǊƻǘŜŎǘ ŘƛƎƛǘŀƭ ŀǎǎŜǘǎ. 

 

IATA has already started research and development and a number of concrete projects that are 

leveraging bot technology and machine learning to enhance customer services and to protect the 

moneys of its members. 
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4 Purpose of this document 

This document is intended to: 

- Raise awareness of AI across the aviation industry; 

- Expand on the rationale of why AI is worth considering; 

- Present the threats and opportunities that are expected to come from AI; 

- Recommend areas of potential to start with; 

- Cover areas of concern. 
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5 Introduction  

What makes AI unique is that it is a generic umbrella technology that is an enabler of many different 

disruptive technologies and solutions; it has the power to add great value and be a force for good in 

aviation and beyond. The airline industry Open Innovation community is well positioned to lead the 

transformation that is on the horizon and enable airlines and the wider entities across the value chain 

to reap the benefits of AI and support them to cope with the impact of this technology. The aviation 

industry has already started adopting some limited AI capabilities in business; however there is now 

the opportunity to start with a wider adoption of AI capabilities to support achieving business 

objectives. 

 

While this technology has been around since the 1960s, ƛǘΩǎ ƻƴƭȅ ǊŜŎŜƴǘƭȅ ǘƘŀǘ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ŎƻƳǇǳǘƛƴƎ 

power1 has become accessible and has given traction to AI developments- manifesting itself in value-

added products and services. This trend is expected to accelerate even more when new emerging 

computing technologies such as neural processors and quantum computing2 reach sufficient maturity. 

5.1 Art of the Possible 

AI has the potential to help humans with the running of an airline; Some of the potential future 

characteristics, capabilities and use cases of AI systems in the aviation context include: 

 

24/7 AI Services: AI never gets tired and has a multi-layer parallel redundant architecture, i.e. unlikely 

to fail and if failure does occur there are many backups. 

 

100% up-to-date: AI system can be loaded with a complete competence packages for all the systems, 

tools and equipment used in an airline; with updates as and when there are changes. 

 

More comfortable flight experience: While IATA and airlines are already working on a real-time 

turbulence database, AI could enhance this, for example with a real-time multidimensional pressure 

data feed of the airspace within a radius of certain value, which can be used for optimization purposes 

as well as avoidance of turbulence. 

 

Safety & Real-time Monitoring: AI could make it possible to have an Aircraft Real-time Health 

Monitoring System (ARHMS), driven by sensors at the atomic level on every part of the aircraft, its 

content, and surroundings. Any anomalies (e.g. stress, pressure, magnetic, temperature, humidity 

fluctuations) can be measured and acted upon. Upon landing, AI could conduct a physical safety check, 

inspecting the entire aircraft through the ARHMS and using an autonomous multi-drone system. 

 

Baggage Delivery: AI could deliver the bags in partnership with a Drone Service Provider that flies bags 

from the aircraft straight to the location indicated by the passengers. 

                                                           

 

 
1 ά¢ƘŜ ŀōƛƭƛǘȅ ƻŦ ŀ ŎƻƳǇǳǘŜǊ ǘƻ ǇŜǊŦƻǊƳ ǿƻǊƪΣ ƻŦǘŜƴ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƛƴǎǘǊǳŎǘƛƻƴǎ ǘƘŀǘ Ŏŀƴ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ 
ƛƴ ŀ ƎƛǾŜƴ ǘƛƳŜΣ ƻǊ ǿƛǘƘ ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǊŀƴŘƻƳ ŀŎŎŜǎǎ ƳŜƳƻǊȅ ǇǊŜǎŜƴǘΦέ όoxforddictionaries.com) 
2 http://www.mckinsey.com/industries/high-tech/our-insights/the-growing-potential-of-quantum-computing  

http://www.oxforddictionaries.com/
http://www.mckinsey.com/industries/high-tech/our-insights/the-growing-potential-of-quantum-computing
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Commercial Decision Making: AI can also fulfill central duties (e.g. aiding commercial decision making, 

revenue management, Service Level Agreement monitoring, management of all Smart Contracts with 

value chain partners, invoicing and settlement, and procurement). 

 

Technically most of the above is already possible; some are not yet commercially viable, and some have 

regulatory obstacles.  

5.2 Ever Enhancing Value Proposition 

Future visions often have an enhanced value proposition; i.e. it's not 

only about more efficient ways of doing the same thing, but also 

radical change in how we achieve our end-goal. Airbus' Pop.Up 

concept is a good illustration of this; a 2 passenger autonomous pod 

that can drive on normal roads, integrate with trains, and even zip 

through Hyperloop tubes. 

5.3 Aviation Skills Mismatch 

An optimistic future view would argue that the number of newly created jobs will always exceed, or at 

least, be equal to the ones that are made redundant. While that may be true; there will be a significant 

skills shortage and gap.  

 

"If the next generation is to use AI and big data effectively ς ƛŦ ǘƘŜȅΩǊŜ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜƛǊ ƛƴƘŜǊŜƴǘ 

limitations, and build even better platforms and intelligent systems τ we need to prepare them now. 

That will mean some adjustments in elementary education and some major, long-overdue upgrades in 

computer science instruction at the secondary level." (Harvard Business Review June 2017) 

5.4 What is AI? 

AI refers to computer programs that exhibit human-like intelligence such as logical reasoning, problem 

solving and learning. It comes in embodied (e.g. Robots) and disembodied (e.g. Apple Siri, Google Now) 

form.3 4 5 

5.5 Why should we look into it? 

There are a wide range of benefits that AI can deliver; whether through optimization of existing 

processes and/or systems; or through the removal, by making them obsolete6. The various aviation use 

cases are expanded on in section 8.2. 

 

                                                           

 

 
3 http://cpsc.yale.edu/research/artificial-intelligence  
4 http://www -formal.stanford.edu/jmc/whatisai/  
5 https://www.cs.umn.edu/research/research_areas/robotics-and-artificial-intelligence  
6  http://www.airbus.com/presscentre/pressreleases/press-release-detail/detail/airbus-demonstrates-aircraft-inspection-
by-drone-at-farnborough-innovation-and-digitalisation-for-production-ramp-up/  

Video 1: Airbus Pop.Up (Click to watch) 

http://cpsc.yale.edu/research/artificial-intelligence
http://www-formal.stanford.edu/jmc/whatisai/
https://www.cs.umn.edu/research/research_areas/robotics-and-artificial-intelligence
http://www.airbus.com/presscentre/pressreleases/press-release-detail/detail/airbus-demonstrates-aircraft-inspection-by-drone-at-farnborough-innovation-and-digitalisation-for-production-ramp-up/
http://www.airbus.com/presscentre/pressreleases/press-release-detail/detail/airbus-demonstrates-aircraft-inspection-by-drone-at-farnborough-innovation-and-digitalisation-for-production-ramp-up/
https://youtu.be/L0hXsIrvdmw
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The emergence of AI technology is expected to cause a disruption in the type of tasks that humans 

perform and the ones that are delegated to machines. While experts generally agree that the net 

difference between the number of jobs made obsolete versus created by AI is negligible- the 

composition of the arrays of skills required by the market is expected to evolve faster than the skills of 

available human resources can keep up; causing a widening of the labor-market skills gap7. Emergence 

of new entrants is also a threat that needs to be taken into consideration. This threat can only be 

diffused if there is the willingness to look beyond industry boundaries and scan the technological 

horizon with the intent to self-disrupt before the outsiders would do. 

6 Fundamentals of AI 

To understand and analyze the evolution of AI; one requires to define it across some simplified 

dimensions. The 4 dimensions below are inspired by 5!wt!Ωǎ ǇŜǊǎǇŜŎǘƛǾŜ8 on AI. 

 

 
Figure 3: 4 dimensions of Intelligence 

This method categorizes intelligence into: 

1) Analysis and Conclusion: The ability to look at a problem and analyze the conditions and come 

to a conclusion. 

2) Perceiving Outside World: The ability to use sensory input and turn it into an estimated 

immersive perception. 

3) Abstraction of Knowledge: Taking knowledge applicable in one specific area, and applying it to 

a different area. 

4) Learning from Experience: Taking constant learning from activities. 

6.1 Evolution of AI 

6.1.1 1st Generation AI: Rule Driven Reasoning 

Initial progress was made when humans succeeded in incorporating knowledge into computer 

programs through the definition of static rules. For example in the early days; chess playing computer 

programs worked through a defined set of rules, and were able to perceive a very small portion of the 

outside world (the chessboard) in a limited domain; With no ability to learn and abstract knowledge. 

 

                                                           

 

 
7 http://www3.weforum.org/docs/Media/WEF_Future_of_Jobs_embargoed.pdf  
8 https://www.darpa.mil/about-us/darpa-perspective-on-ai 

http://www3.weforum.org/docs/Media/WEF_Future_of_Jobs_embargoed.pdf
https://www.darpa.mil/about-us/darpa-perspective-on-ai
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Figure 4: 1st generation AI capabilities expressed across the 4 dimensions 

GPS navigation software is another form of 1st Gen AI. It's able to perceive the location, analyze and 

contextualize it on a map, and conclude with directions. It has very limited ability to cope with 

deviations from the routine. 1st Gen AI computer programs are still alive and kicking; delivering value 

to many industries. 

6.1.2 2nd Generation AI: Learning through Big Data 

Having access to lots of data, otherwise known as Big Data, has its challenges, however technological 

advancements in data management practices have turned the challenges into opportunities. 2nd Gen 

AI programs have leveraged this to learn from Big Data; Applying transformative algorithms to identify 

clusters, and patterns in datasets. For example in some machine learning branches the computer 

program is forced to find patterns in data through trial and error. 

 

 
Figure 5: 2nd generation AI capabilities expressed across the 4 dimensions 

2nd Gen AI is characterized by learning through analysis of data; but it lacks the ability of logical 

reasoning, understanding the context and abstracting knowledge to different domains. The learning is 

far from how humans learn. It's rather learning through well-defined statistical models that simulate 

the problem domain, and use data to constantly train the model. 2nd Gen AI can even be very 

unintelligent. Microsoft's twitter bot 9  and the controversy around it, is a good example of how 

distortion in the training data can lead to unwanted results. 

6.1.3 3rd Generation AI: Analytical Awareness 

2nd Gen AI needs large amounts of training data to be able to learn, and draw conclusions. If 

questioned about a conclusion, the answer is almost always: "because the data says so". On the other 

hand 3rd Gen AI is aware of the analytical path and to a very limited degree the context of the analysis. 

 

                                                           

 

 
9 https://en.wikipedia.org/wiki/Tay_(bot) 
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Figure 6: 3rd generation AI capabilities expressed across the 4 dimensions 

3rd Gen AI doesn't need to see thousand example images of different aircraft damage, to be able to 

detect one on an aircraft. 

6.1.4 4th Generation AI: Contextual Awareness 

Understanding context and being able to go from one domain to another; abstracting knowledge and 

learning without the need for large amounts of training data are typical characteristics that separate 

4th Gen AI from the previous generations. 

 
Figure 7: 4th generation AI capabilities expressed across the 4 dimensions 

7 AI Capabilities 

There are a vast array of use cases that are driven by the emergence, availability and accessibility of 

the overall AI technology. The technologies can be clustered in the following 7 capabilities10: 

 

 
Figure 8: Different branches of AI capabilities 

                                                           

 

 
10 https://www.neotalogic.com/wp-content/uploads/2016/04/Artificial-Intelligence-in-Law-The-State-of-Play-2016.pdf 

https://www.neotalogic.com/wp-content/uploads/2016/04/Artificial-Intelligence-in-Law-The-State-of-Play-2016.pdf
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7.1 Machine Learning (ML) 

ML is a branche within AI. It is a discipline concerned with the implementation of computer software 

that can learn autonomously. Expert systems and data mining programs are the most common 

applications for improving algorithms through the use of machine learning. Among the most common 

approaches are the use of artificial neural networks and genetic algorithms.11 

7.2 Natural Language Processing (NLP) 

NLP is a field of computer science, AI concerned with the interactions between computers and human 

(natural) languages, and, in particular, concerned with programming computers to process large 

natural language data.12 

7.3 Expert Systems 

In AI, an expert system is a computer system that emulates the decision-making ability of a human 

expert. Expert systems are designed to solve complex problems by reasoning through bodies of 

knowledge, represented mainly as ifςthen rules rather than through conventional procedural code. 

The first expert systems were created in the 1970s and then proliferated in the 1980s. Expert systems 

were among the first truly successful forms of AI software.13 

7.4 Vision 

Computer vision is an interdisciplinary field that deals with how computers can be made for gaining 

high-level understanding from digital images or videos. From the perspective of engineering, it seeks 

to automate tasks that the human visual system can do.14 

7.5 Speech 

Speech recognition is the inter-disciplinary sub-field of computational linguistics that develops 

methodologies and technologies that enables the recognition and translation of spoken language into 

text by computers. It is also known as "automatic speech recognition" (ASR), "computer speech 

recognition", or just "speech to text" (STT). It incorporates knowledge and research in the linguistics, 

computer science, and electrical engineering fields.15 

7.6 Planning 

Automated planning and scheduling, sometimes denoted as simply AI Planning, is a branch of AI that 

concerns the realization of strategies or action sequences, typically for execution by intelligent agents, 

autonomous robots and unmanned vehicles. Unlike classical control and classification problems, the 

solutions are complex and must be discovered and optimized in multidimensional space.16 

                                                           

 

 
11 https://www.britannica.com/technology/machine-learning 
12 https://en.wikipedia.org/wiki/Natural_language_processing 
13 https://en.wikipedia.org/wiki/Expert_system 
14 https://en.wikipedia.org/wiki/Computer_vision  
15 https://en.wikipedia.org/wiki/Speech_recognition  
16 https://en.wikipedia.org/wiki/Automated_planning_and_scheduling  

https://www.britannica.com/technology/machine-learning
https://en.wikipedia.org/wiki/Natural_language_processing
https://en.wikipedia.org/wiki/Expert_system
https://en.wikipedia.org/wiki/Computer_vision
https://en.wikipedia.org/wiki/Speech_recognition
https://en.wikipedia.org/wiki/Automated_planning_and_scheduling
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7.7 Robotics 

Robotics is an interdisciplinary branch of engineering and science that includes mechanical engineering, 

electrical engineering, computer science, and others. Robotics deals with the design, construction, 

operation, and use of robots, as well as computer systems for their control, sensory feedback, and 

information processing.17 

8 AI Use Cases 

The AI capabilities can individually or in combination be used in a wide range of use cases. In this paper 

the focus will be mainly on aviation industry use cases. 

8.1 General Industry Use Cases 

The industry use cases have been carefully mapped into the industry value chain. 

8.1.1 Customer Touch-Point Enablers 

 

 
Figure 9: Customer Touch-Point Capabilities 

Looking at the Customer Touch-Point Capabilities needed to deliver the core product to the customer; 

the following innovations are predicted to have an impact: 

 

A) Intelligent Bot Era: The search and booking experience to become as easy as having a 

conversation. 

B) Dynamic Resource Allocation: Queues minimized by predictive analytics, dynamic resource 

allocation & passenger notification. 

C) Personalized Fulfillment: Leveraging data & machine learning to better serve the customer 

during fulfillment phase. 

D) Disruption Damage Control: AI has the potential to take countless factors into account and 

propose the best option. 

E) Complaints & Claims Management: AI can autonomously handle customer requests, 

complaints and claims, ensuring compliance to regulations (e.g. EU261), optimizing airline 

resources, minimizing manual efforts, compensation costs, and loss of customer loyalty. 

                                                           

 

 
17 https://en.wikipedia.org/wiki/Robotics  

https://en.wikipedia.org/wiki/Robotics
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8.1.2 Operational Enablers 

 
Figure 10: Operational capabilities 

In terms of Business capabilities needed to enable the running of άǇŀǎǎŜƴƎŜǊ ŀƛǊƭƛƴŜέ ōǳǎƛƴŜǎǎΦ ¢ƘŜ 

following AI enablers are already available or just on the horizon. 

 

A) Prediction: With AI tactical, and operational business decision can be mapped out with 

accurate prediction of outcome and impact. Many different factors are taken into account in 

combination with historical data to develop predictions. 

B) Correlations of data: With the abundance of data, the challenge is now how to draw benefits 

from it without the need to spend enormous amounts of resources on data analysis. AI has the 

ability to take unstructured data and find correlations and patterns between even seemingly 

unrelated things, e.g. customer behavior and its impact on conversions. 

C) Agile and adaptable: Operations can be planned to perfection, however there are always 

things that disrupt the plan and sometimes require a re-planning exercise. AI enables 

operations to quickly and efficiently re-plan in case of disruptions, taking historical and real-

time data into account to fine-tune the new plan. 

D) Machine learning: AI machine learning techniques allow the computer software to adjust its 

algorithm based on Ǉŀǎǘ ŘŀǘŀΣ ŀƴŘ ōŜ ŀōƭŜ ǘƻ ƭŜŀǊƴ ŦǊƻƳ άŜȄǇŜǊƛŜƴŎŜǎέΦ  

  



15                                                                                                                         AI IN AVIATION WHITE PAPER   |   JUNE 2018 

© International Air Transport Association (IATA) 2018. All rights reserved. 

8.1.3 Support and Management Enablers 

 
Figure 11: Support and management capabilities 

And in terms of Support and management Business capabilities, the following AI enablers have been 

identified: 

 

A) Value Chain Risk Management: Value chain partner (e.g. travel agents, distributors) expose 

airlines to external risks that can be detected and managed by AI. Examples include: Defaults 

and payment fraud. 

B) Asset Protection: AI can assist airlines with their assets (e.g. aircraft) tracking the status, 

location and other asset attributes, detecting anomalies and generating recommended actions.  

C) Maintenance & Safety Checks: Complex safety management activities require sophisticated 

and adaptable planning and scheduling taking many parameters into account. AI can support 

such activities. 

D)  Supply Chain Risk Management: Supply chain partners (e.g. manufactures, fuel suppliers) 

expose airline to external risks that can be detected and managed with the use of AI. Examples 

include: Fuel supply risk detection; Fuel price fluctuations; Aircraft delivery delays. 

8.2 Specific Industry Use Cases 

8.2.1 AI and its impact on Air Traffic Operations  

The use of advanced computing capabilities such as machine learning is still in its infancy.  In the context 
of aviation air traffic operations, AI applicability remains at the proof of concept stage.  In an industry 
that is data rich and at times information poor, experts see the potential, however, they do so with an 
understanding that the scope and applications must be palatable for regulators to approve.  
Advancements in automation and computing power, which utilize technologies associated with 
machine learning and data analytics models, are being used to enhance how we manage the ever 
increasing rise in air traffic.  In this regard, an up and coming key influencer will be the rapid evolution 
and integration of Unmanned Aircraft systems (UAS) and their associated technologies.   
 
The development of the UAS industry is fast paced, utilizing new technologies and operating systems 
that can technically out-pŜǊŦƻǊƳ ǘƻŘŀȅΩǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ UAS Traffic Management (UTM) systems, 
utilizing enhanced computing capabilities, will provide new opportunities for improving existing traffic 
management systems, separation standards and airspace planning designs. In particular, these systems 
will have an impact on: 
 

- Self-separation; by the use of de-ŎƻƴŦƭƛŎǘƛƻƴ ŀƭƎƻǊƛǘƘƳǎ ŀƴŘ ΨŘŜǘŜŎǘ ŀƴŘ ŀǾƻƛŘΩ ǎȅǎǘŜƳǎ ǘƻ 

enable better, more efficient separation standards. 












