
1

AI SIG
NAG

2024-02-15



2

AI SIG - Agenda
Explore and demystify AI: Application to the aviation sector.

Agenda:

• Welcome (10 min)

• Introduction to Machine Learning and AI (30 min)

• Tools showcase (15 min)

• Presentations (15 min x 3 slots)

• Break (10 min)

• Further business considerations of AI (20 min)

• Discussion & Next Steps (20 min)

Outcome: 

• The workshop aims to showcase practical AI applications in aviation, fostering knowledge exchange and 
collaboration opportunities among industry experts.

• This group can be the intersection where Dutch aviation companies will align on best practices on AI, express 
their need to issue new standards and meet providers of aviation compliant AI tools
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AI SIG

Attendees:

Jan Verbeek ADSE

Bart Vredebregt AIIR

Johan Godin AviaVox (Apologies)

Mark van den Hoven Avion Group

Fred De Graaf Dassault Systems

Frank Wehnes Fokker Services Group

Edwin Poldermans Fokker Services Group

Wilma Pronk NAG

Peter Kortbeek NAG

Benjamin Nieuwland Proponent

Bert Klarus TPY

Stephen Hands Unified International

Luca Casciola Unified International

Loes Eijkman Unified International

Simon Prent Usher-AI

Dirk Bresser Usher-AI
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• Great results in many applications

• A lot of data (IT infrastructure, IOT, Cloud computing)

• Versatile algorithms

• Pre-loaded knowledge in the models

• Hyperparametrization

• In most cases you will never own the source code of these algorithms nor
the IT infrastructure able to run such models

WHY AI?
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Artificial Intelligence

Computer software that looks 
intelligent for the way he learn 
to execute tasks.

In old programming concept the 
software developer would code 
every possible instruction:

if this happens then do this...

AI means algorithms capable of 
learning from examples without 
having to code real instructions.

Cloud Computing

Real computers located 
somewhere in the world that 
you can rent and access via 
remote desktop.

You pay the usage by hour and 
you can rent bigger or smaller 
computers depending on your 
needs.

Internet Of Things

Sensors that send the various 
information via internet to a 
central database that keeps 
track of everything. 

The amount of data collected 
over a large amount of time 
constitutes a very valuable 
source of information.

SIMPLE DEFINITIONS
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Very powerful interpolation models

• Numerical data

• Categorical data

Model agnostic

• Timeseries

• Discrete data

Out of the boundary prediction

• Single dimension

• Multidimensional

AI – DATA ANALYSIS
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AI – CLUSTERING
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AI – VIDEO ANALYSIS
AI must be trained with validated datasets and might be used for FMEA

More info:
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AI – DIGITAL TWINS
Digital twins must be focused on a specific issues, products or processes

Real-world entity or process Virtual representation
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https://huggingface.co/spaces/myshell-ai/OpenVoice

AI – VOICE SYNTH
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Cell bounded approach 

• Mesh is still important

• Encoder (convolutional NN)

Spatial reconstruction

• Initialize the solution

• Mesh not needed

AI – CFD

More info:
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GENERATIVE AI – IMAGES
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GENERATIVE AI – CHATBOTS
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GEN AI - TOKENIZER



16

GEN AI - TOKENIZER
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It uses the internet to predict the ‘most likely’ next item in a sequence of words.

• It tries to find a ‘most likely’ continuation for whatever input it is given

• “Most likely’ means what, on average, it can expect based on billions and billions of 
webpages, documents and images.

…not so fast!! And this is a secret sauce of ChatGPT!

It sometimes, randomly, picks items of lower probability!

Indeed, there is a ‘temperature’ parameter, which allows us to play with this 
randomness.

Randomness gives creativity to the bot.

Having this creativity is not always allowed in fields like aviation (depending on the 
context)

GEN AI – PROCESS
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LANGUAGE

MODEL GPT

KNOWLEDGE

INFORMATION

MANAGER

LANGUAGE

MODEL GPT

KNOWLEDGE

LIBRARY / LIBRARIAN

GEN AI – AUGMENTED RETRIEVAL

More info:
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LIBRARY / LIBRARIAN

GEN AI – AUGMENTED RETRIEVAL

SMART
Knows the content of the documents.

Can do elaboration of the documents.

It took time (cost) to learn the content.

Possible data exposure.

SECRET
Knows the bare minimum to retrieve.

Documents remain always secret.

Cheap and fast to set up.

Dumb.
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EXAMPLES

ChatGPT4
Gemini
Copilot
foreAI

Perplexity
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REGULATIONS
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Low Creativity High Creativity

Low Value

High Value

Extrapolate

e.g. reply to an email

Summarize, Plan, 

Benchmark

e.g. read large texts and

provide key points

Update / Modify

e.g. create new pictures 

from prompts

Strategize, Synthesize

e.g. write code

IMPACT ON ORGANIZATION
AI for business processes and for specific applications
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Low Creativity High Creativity

Low Value

High Value

Replace tasks for 

employees

Most potential for 

replacement?

Use to complement

employees

Use to provoke current

thinking

IMPACT ON ORGANIZATION
• AI reduces laborious routines and allows for better and quicker decisions.

• AI can be used to reduce human error.



24

REGULATIONS
AI requires control and verification from humans, the second pair of eyes principle must be embedded in the process
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CAPEX

• Software engineers (AI integration).

• IT architects (define IT infrastructure).

• IT infrastructure acquisition costs.

• Initial costs of AI models.

• Operations

• Change management

• Training

COSTS

OPEX

Rental of AI models.

• By some estimates it costs ChatGPT 
36c per query (compare that to 
0.003c for each Google search)

IT infrastructure costs.

Operation costs.

Salaries.
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ENVIRONMENTAL IMPACT
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Accuracy

Bias Copyright

Secrecy

ISSUES

Jailbreak
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Viable AI

Sustainable AI

AI as a threat

AI under threat

Transparency

Fairness

Bias free

Fit for use

SECURITY

Ethically

Responsible

AI

Performant

AI

Sustainable

AI

Cybersecure

AI
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CYBERATTACKS
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SEO (Search Engine Optimization)

Websites will be found on the internet by 
automated algorithms which will also 
send out intial contacts requests.

Sales and marketing will have to 
organize the website content and contact 
form for being easily accessed by AI 
systems.

MARKETING

SEM (Paid Advertising)

New search engines will probably skip 
the paid advertisements and select
websites only based on the content.

The way to be reached online is still not
clear so focus should be put on 
specialized newspapers and traditional
ways of marketing.
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KEY TAKE-AWAYS

• Traditional methods VS AI and find the right balance

• Keep the IT infrastructure up to date

• Categorize data and label it

• Embrace the challenge and keep up with the market

• Traditional quality in for quality out

ENABLE

DEVELOP

NEW BUSINESS

MODELS

REACH

COST 

EQUIVALENCET
O

D
A

Y
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DISCUSSION

Common topics

Front end comminity to be connected.

AI knowledge sharing.

Getting inspired, having a network.

Economy of scale growing as Dutch 
industry.

Enable economy of scale at company 
level.

Focus Areas

Keep this group in aviation focus.

Look at growth funds such as NextGen 
and AI Coalition to search for topics and 
AI fundings.

Create an environment in which 
providers can sell and aviation 
businesses can buy.

Actions

Connect to the AI coalition for specific 
applications.

Develop best practices and failed and 
succeded use cases to help business in 
adopting AI.

3 AI SIGs for year 2024. Present 3 use 
cases each meeting.

Find a way to connect and manage the 
interest group.

Coordinate with ohter events and 
startups/scaleups and other SIG groups.



33

NEXT STEPS
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UNIFIED INTERNATIONAL

Our Mission. We are the #1 Hands On Boutique Consultancy
for aerospace and defence.

Our Vision. We create sustainable value for our customers
and our planet.

Our Strategy. We add value by combining market, new
technology, operations, economical and contract(ing)
perspectives built on 3 pillars.

• Defence

• Urban Air Mobility (UAM)

• Sustainable Aviation.

We specialise in:

• Business Strategy Development

• Public Procurement

• Program Management

• Policy Support / Advisory
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Consultancy Pillars

Procurement
• Strategic (pre)positioning

• Create winning proposition 

• Bid- en tender management

• Roles

• ‘Red Team’ review

• Proposal- en Projectmanagement

Strategy development 
• Business plan validation, development and 

execution

• Market introduction and execution for

• New product 

• New technology 

• New markets

• Merger, acquisition and due diligence support

Program and Project management
• (Interim) management

• Stakeholder management

• Project control

• Contract management

• Transition management

Policy support and advice
• Risk and safety management

• Operations

• Training

• Sustainability



www.adse.eu

Artificial Intelligence for aerospace applications 15-02-2024

Jan VerbeekDevelopment and Certification challenges
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▪ ADSE company overview
▪ Areas of AI applications
▪ What is Certification?
▪ EASA policies
▪ Development & Certification Challenges
▪ Wrap up

Content
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ADSE BV | Company Introduction
Company Overview

An independent Netherlands-based engineering consulting firm

Hoofddorp

The Netherlands

INDUSTRIES SERVED

FACTS & FIGURES

CORE SERVICES

WE LOVE TRANSPORT!

AEROSPACE DEFENCEMARITIMERAIL

1996 
ESTABLISHED

75+ HIGHLY SKILLED

PROFESSIONALS

EASA 
DOA.21J.481
MAA-NLD-A-21-018

WORLDWIDE
CUSTOMER BASE

ENGINEERING CONSULTING
TECHNICAL PROJECT 

MANAGEMENT
CERTIFICATION & 

COMPLIANCE

T R A N S P O R TAT I O N  S Y S T E M S  O F  T O D AY  A N D  T O M O R R O W

S U S T A I N A B I L I T Y    |    A U T O N O M O U S  O P E R A T I O N S    |    D I G I T I Z A T I O N
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Areas of AI application (potential)



Certification Process Landscape Basic Principles of Certification

Authority

5

What is Certification?

DO/PO – AOC
CAMO - MRO

Requirements
Solution 

(Design/Spec/
Plan)

Proof (Design or 
Test MoC)
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EASA policies
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Development & Certification challenges

Conventional system Artificial Intelligence/Machine Learning

Data

Rules

Answers

Data

Answers

Rules
Learning

Rules

Data

Answers
Application

How can you certify something if you do not know exactly which 
response the system gives in a specific use case (with specific data)?

For Avionics/Flight Controls
Design Assurance Level:
“Level of certainty that the 
system (re-)acts as intended”
DAL A/B/C/D/E
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Development & Certification challenges – Learning Assurance

Conventional Software Development 
V-model (DO-178C)
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Wrap up

▪ For all areas of AI application there are EASA policies in place

▪ EASA has conducted studies together with industry

▪ First application in aircraft (avionics) design are ongoing (a.o XWING, Avidyne)

▪ A company, Daedalean, with Dutch link is involved

▪ Specific requirements to the certification process are under development

▪ Early engagement with EASA is key, but it is the industry who must take the lead



For more than 25 years, we make it work

Contact details
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EXPERTS IMPROVEMENTS INNOVATIONSSOLUTIONS

Visit us at:
www.adse.eu

Address: Planeetbaan 4
2132 HZ Hoofddorp
The Netherlands

Telephone: 0031 (0) 23 554 2255
E-mail: info@adse.eu

mailto:info@adse.eu


AI for borescope
inspection

Bart Vredebregt
CEO & Co-Founder



Intro

Aiir Innovations

Based in Amsterdam
Founded in 2016
AI for borescope
inspection of gas turbines 

Customers include:





Borescope
inspections
Visual inspection of the gas path, useful for:

Judge overall condition of the turbines

Planning for upcoming maintenance, judging
material needs.

Identifying damages that could result in costly
collateral damage if not repaired.



A human inspector performs a
comprehensive examination of the
engine by visually assessing every
part.

Situation

aiir.nl

1500+ blades in CF6 (a.o. 747)

Multiple viewpoints to inspect

Only a few seconds per blade



Challenges

Recording and
managing data can

take anywhere 
from 1 to 10 hours.

Paperwork
& Data

A complete
inspection can take
anywhere from 8 to

24 hours.

Labour
intensive

This can lead to
inspections lacking

reliability and
precision.

Human Error 



Paperwork
& Data

The most companies have already taken
the easy steps, such as using Word
templates and Dropbox.

Still significant time saving can be
achieved by using specialized
inspection software that:

Fully automate the report creation
Validate inspection data



How accurate do you think 
human inspectors are?

Borescope inspection Piece part inspection



Human error is more common then you think

Source: Aust J, Pons D. Comparative Analysis of Human Operators and Advanced Technologies in the Visual Inspection of Aero Engine Blades. Applied Sciences. 2022; 12(4):2250.
https://doi.org/10.3390/app12042250

 63.8% 84.0%
Inspection accuracy of human operator

Borescope inspection Piece part inspection



Consistency & Reproducibility

??%Same judgement from
same inspector:



Consistency & Reproducibility

Source: Aust J, Pons D. Assessment of Aircraft Engine Blade Inspection Performance Using Attribute Agreement Analysis. Safety. 2022; 8(2):23. https://doi.org/10.3390/safety8020023

82.5%Same judgement from
same inspector:



So what can we do to 
reduce human error?



AI Co-pilot

aiir.nl

Reduce human error during inspections
using AI assistance:

Damage detection
Blade counting



AI Co-pilot

aiir.nl

Reduce human error during inspections
using AI assistance:

Damage detection
Blade counting



But why AI assistance?



Example system

Recall 
Percentage of panda’s
found

Precision
Percentage of findings that
are actually panda’s

aiir.nl

Task find the Panda



aiir.nl



Recall
Precision 

0%
100%

aiir.nl



Recall
Precision 

100%
5%

aiir.nl



Recall
Precision 

100%
33%

aiir.nl



Recall
Precision 

100%
33% 100%

aiir.nl



Keeping the human in
the loop is a good thing.

Stronger together



OEM

Engine OEMs

MROs
Off-wing

Engine MROs, Hospital
shops, teardown

Airlines
On-wing

Airlines, Aircraft OEMS

aiir.nl

Financials

Leasing companies &
traders 

We serve all segments
across the engine lifecycle
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Questions,
Comments?

bart.vredebregt@aiir.nl



hello@aiir.nl


