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MOTIVATION TO APPLY PHD RESEARCH
AIRCRAFT INCREASINGLY COLLECT DATA THAT CAN BE SHARED TO CREATE VALUE

A modern aircraft, such as the Boeing 787, is able to 
generate terabytes of data per flight

At start of our research in 2016: 
Oliver Wyman claimed that by 2026, the total fleet of 
about 20.000 aircraft is expected to generate 98 
exabytes (million terabytes) of data per year.
Multiple airline operators, however, ‘own’ such data



ARTICLE ‘FINANCIEEL DAGBLAD’ SEP 2021
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DATA SUPPORTING AIRCRAFT MAINTENANCE 

Aviation becomes safer and more efficient if all data from all aircraft from 
all airlines can be shared and analyzed. A data marketplace can be a 
means to overcome challenges causing reluctance to share data.

KLM Participating
In AMdEX project

Key requirement:
Supplier must have
control over how data 
is used and processed



MAKING AVIATION SAFER
ISSUE OF EMERGENCY AIRWORTHINESS DIRECTIVE WAS RESULT OF SAFETY 
SURVEILLANCE ON AIRCRAFT DATA SUPPLIED BY MULTIPLE AIRLINE OPERATORS 
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Occurrences were reported of 
leaking Bleed System High Pressure 
Valves (HPV), apparently due to HPV 
clip failure and sealing ring damage. 
A leaking HPV may expose the 
Pressure Regulating Valve (PRV),..

This condition, if not detected and 
corrected, could lead to high 
pressure and temperatures in the 
duct downstream from the PRV, with 
possible duct burst, damage to 
several systems and consequent 
loss of control of the aero plane.



MAKING AVIATION MORE EFFECTIVE
A COMMERCIAL INTEREST USE-CASE
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B2B DATA SHARING APPROACHES
AS RECOGNIZED BY EU BASED ON ANALYSIS OF SITUATION BY EVERIS

Source http://ec.europa.eu/newsroom/dae/document.cfm?doc_id=49352



INDEPENDENT DATA CONSORTIUM FOR AVIATION
CONTEXT
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Serving self-interest Serving common interest
Platform
Purpose

Trust

Platform

Organized by single party Organized by members

Single owned Consortium owned 

Challenge Reluctance to share data Willingness to share data: focus on 
reaching critical mass

• Neutrality of solution – Industry focused solutions 
must be neutral – many company-branded solutions are 
stalled.

• Data Governance not solved – the formation of IDCA 
to address concerns that exist “across” the industry 
rather than within one stakeholder group

Be king of the hill Resolve community concerns



DATA SHARING RESEARCH APPROACH
A NEUTRAL PLACE PROVIDES AN INDUSTRY PLATFORM AS A DATA MARKETPLACE

Combine approach 2+3 ;
where a Data Marketplace acts as independent Industrial Data Platform
governed by an industry consortium 

What role should a consortium play?

X
Airbus industrial data platform is hosted in Palantir Cloud.
Palentir is controvesial e.g UK NHS was forced 
to cancel contract with Palantir due to privacy concerns



DATA SHARING CONCERNS
TO BE CONSIDERED BY CONSORTIUM

Many organizations want to keep their historical data in their own, sovereign data zones.

Many implications need to be considered:

Data level

Processing
Storage
Management
Transport
Transform
Security

Business level

Value
Cost
Benefits
Agreements
Exchange
Trade

Legal level

Ownership
Access
Usage
Compliancy
Liability
Market Rules

Global diversity in law & regulation



DIGITAL DATA MARKETPLACE RESEARCH
IS BASED ON FOUR STEP APPROACH

COMMON BENEFIT

Define and agree 
common benefit no 
single organization 
can achieve on its 
own and transcend 
self-interest.

GROUP RULES 

Define consortium 
rules considering 
data use, access and 
benefit sharing.

ORGANIZE TRUST

Organize power and 
trust as a means to 
reduce risk for 
participating 
members

IMPLEMENT 
INFRASTRUCTURE

Research 
operationalization of 
Digital Data 
Marketplace & Data 
Exchange concepts

Consortium Governance Data MarketAutomating 
norms



DATA SHARING ARCHETYPES
FOCUS IS ON HISTORICAL DATA SHARING FOR ML DEVELOPMENT

Streaming Data
Sharing sensor data

Transactional Data
Tracking part event data to create 

a back to birth history of a part

Historical Data
ML development to support 

maintenance decision taking.
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Passenger volume monitoring at
Schiphol Airport

Digital data sharing between chain partners, is still a
largely paper based process

The more data, the better an algorithm may become
Algorithm development for predictive maintenance

Usage 
data

Usage 
data

Maintenance 
data

Maintenance 
data

Component 
info

OPERATOR

OEM REPAIR STATION



DIGITAL DATA MARKETPLACE CONCEPT
FOR ML DEVELOPMENT WHERE DEMAND AND SUPPLY IS ORGANIZED

KLM Engineering as ML developer
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ESSENTIAL INFRASTRUCTURE ARCHETYPES
TO SHARE DATA ACROSS MULTIPLE DATA SUPPLIERS

Centralized
Bring data to the algorithm

Distributed
Bring algorithm to the data

Federated
Learning in consortium infrastructure
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DIGITAL DATA MARKETPLACE ARCHITECTURE

Market rules

National Law & 
Regulations

Member 
admission 

Workflow 
Orchestration, 
Authorization

Learning 
Infrastructure 

Archetype

Agreement

Algorithm
Developer

Registry

Dispute
Resolution

Accounting 
& Auditing

IMPLEMENTATION OF ESSENTIAL HIGH LEVEL FUNCTIONAL ELEMENTS AT GLOBAL SCALE

Data supplier(s)

Digital Data Marketplace 
Membership Organization

Centralized
Distributed
Federated

Global SW Definable 
Data Exchange Infrastructure

Independent Data
Consortium for Aviation

Workflow

Data Exchange
Functions



Aviation Industry Common Pain Points considered by IDCA where data 
sharing may help, red topics are subject of our research

• What has happened to this part since its birth? Is 
its information complete and compliant?

• How do I quickly locate and procure parts for 
getting my plane back in the air after an Aircraft on 
Ground (AOG) situation?

• If I’m having an issue with equipment many 
others fly: Could we pool our data to diagnose or 
predict this problem quicker?

• How confident am I that an aircraft operating in a 
region experiencing a conflict and has become 
isolated from the world still has genuine airworthy 
parts? 

• Are there any fake parts installed on my aircraft?
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IDCA Leadership
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Identify (and Base) Policies on Industry-Relevant Use Cases

Currently Working Groups are working on 
three of five use cases

 Parts tracking from birth to disposal

 Aircraft on Ground (AOG) servicing

 Diagnosing & predicting maintenance problems 
common to all operators

• Preserving mandatory aircraft safety data even in 
areas experiencing conflict 

• Lease ownership transfer
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https://www.dataforaviation.org/usecases


Rule definition level
IDCA , EASA, FAA

Part Data Sharing
IDCA Part Tracking WG 

Generic Policy Management level
Distributed policy execution and normative reasoning

Generic Data Exchange level:
Data Market and Data Space concepts

Disctributed programmable Infrastructure ensuring data sovereignty

Access & usage policy enforcement 
Monitoring & Logging, Ex-ante / Ex-post Enforcement, 

Data Access & Usage Authorization & Security

Next: Trust4Data NWO research proposal

Relevant Environment

Concepts to be 
Validated and 
Demonstrated

Global (Research) 
Infrastructure  

Aircraft Operational Data Sharing 
for safety and maintenance 

IDCA Analytics WG 



THANKS

QUESTIONS?
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