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Don't reinvent the wheel, just realign it.

— Anthony J. D’Angelo

“
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Is SNOMED-CT just for HEALTHCARE?

Can SNOMED-CT ecosystems help outside healthcare?

Which parts of SNOMED-CT are healthcare agnostic?

What will be the key benefits / obstacles?

How all this might work for the aviation safety domain?

3



ABOUT me

● researcher, ontologist and SW developer
● focusing on description logic reasoning, 

query answering, web ontologies, and 
ontology-based information systems

Petr křemen
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Aviation 
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implementation

In healthcare 

2019

eGovernment 
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Let’s start with an example 
non-healthcare domain.01

02
OUTLINE

03

04

QUICK INTRO TO AVIATION SAFETY REPORTING

I will describe the alignment of 
SNOMED-CT and ECCAIRS.

SNOMEDIZING ECCAIRS

I will discuss benefits and challenges 
when using SNOMED-CT for ECCAIRS

BENEFITS & Challenges

Summary and outlook

Lessons learnt
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AVIATION 
SAFETY 
REPORTING

01.

A non-healthcare domain - a running example

6



What happens after an accident 

7 ECCAIRS = European Co-ordination centre for Accident and Incident Reporting Systems



ECCAIRS TAXONOMY BROWSER

ECCAIRS taxonomy browser at https://e2.aviationreporting.eu/taxonomy 

Entities 
and 
attributes

Value lists 
and values

Download 
Taxonomy 
in XML
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Obstacles for Aviation organizations

How to structure internal safety 
reports? ECCAIRS is too 

coarse-grained for internal reporting.

SAFETY DATA HARMONIZatioN

How to avoid double reporting 
(internally, and into ECCAIRS)?

ECCAIRS-compliant reporting

Which tools to use for managing 
the safety report structure, 
including terminology.

TOOLING

Which parts of ECCAIRS might be 
relevant when reporting an 
occurrence on a runway?

ECCAIRS EXPLORATION
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to improve exchange of aviation safety data 
between aviation organizations and regulators 
providing

○ standardized information & data model
(ECCAIRS)

○ standardized semantics
(ECCAIRS)

AVIATION SAFETY REPORTS

 (Photo: Transport Safety Board of Canada)
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to improve exchange of health data between 
healthcare suppliers, providing

○ standardized information & data model
(e.g. FHIR)

○ standardized semantics
(e.g. SNOMED-CT + other code systems)

Electronic health records

11



SNOMEDIZING 
ECCAIRS

02.
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SNOMED-CT vs. 
ECCAIRS SNOMED-CT ECCAIRS

SCOPE healthcare aviation safety

# concepts 350k+ 80k+

TAXONOMY STRUCTURE multi-hierarchy single hierarchy

Taxonomy depth 10+ 6

CONCEPT MODEL ● for validation
● for reporting

● for validation
● for reporting

MULTILINGUALITY
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What are the components of SNOMED-CT?

Clinical findings, 
procedures, etc.

HEALTHCARE CONTENT

Terminology servers,
Authoring tools, etc.

TOOLS

ECL, Concept model,
Identifiers, Classification, 

Mapping mechanism, 
Distribution management

INFRASTRUCTURE
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WHAT IS REUSABLE?

Occurrences, Aircraft, etc.

AVIATION SAFETY CONTENT

Terminology servers,
Authoring tools, etc.

TOOLS

ECL, Concept model,
Identifiers, Inference, 
Mapping mechanism, 

Distribution management

INFRASTRUCTURE
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PIPELINE
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CONCEPT MODEL ALIGNMENT
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Taken from https://www.snomed.org/snomed-ct/five-step-briefing 

Mapping ECCAIRS to SNOMED-CT
● Entity, Attribute, Value ⇒ Concept
● Entity.entities ⇒ refers to relationship type
● Entity.attributes.value ⇒ Relationship, RefSet
● Attribute ⇒ Relationship type
● Value.values ⇒ inverse of IS-A
● id ⇒ has ECCAIRS id relationship type
● description + semantic tag (entity, attribute, value) ⇒ FSN
● description ⇒ PREFERRED SYNONYM in “en”
● detailedDescription ⇒ SYNONYM
● explanation ⇒ DEFINITION

ECCAIR
S SNOMED-CT

https://www.snomed.org/snomed-ct/five-step-briefing


CONCEPT MODEL ALIGNMENT
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ECCAIRS 
taxonomy viewer

SNOMED-CT 
browser



Benefits & 
Challenges

03.
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BENEFIT #1: ECCAIRS Exploration

● faceted search in SNOMED-CT Browser
● Using ECL queries explore the ECCAIRS content.
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SNOMED-CT BROWSER: 
more advanced exploration

ECCAIRS 
identification

Search across ECCAIRS value lists

Search across ECCAIRS 
entities, values, attributes
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SNOMED-CT BROWSER: 
VALUE LIST VIEW

Event types
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SNOMED-CT BROWSER: 
CONCEPT DETAIL
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● Which event types can I choose from (including those defined in my extension)

^ 73214130001 | RefSet for Event types |

● Which subcategory of event types Runway incursion by a vehicle belongs to?

> 805569581000250104 |Runway incursion by a vehicle| 
AND 
<! 539407091000250100 | Value for [390] Event|

BASIC ECL queries
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BENEFIT #2: CUSTOM EXTENSIONS

● introducing ECCAIRS-compatible values for reporting
● translating ECCAIRS
● extension architecture
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WHAT IF more detail is needed?

● Subsumption (Find the closest 
ECCAIRS parent) allows 
ECCAIRS-compatible reporting to the 
authorities
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● brings in the huge 
healthcare content 
(Core Module)

● requires an aviation 
organization to take 
care of the ECCAIRS 
module.

CURRENT Extension 
ARCHITECTURE
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● scales down the data
● splits responsibilities

CURRENT Extension 
ARCHITECTURE
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BENEFIT #3: TAXONOMY SIMPLIFICATION AND 
EXPLORABILITY

● ontology modeling
● post-coordinated expressions + ECL
● defining pre-coordinated concepts
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245972451000250103 |Runway Incursion by a Vehicle|
=== 245972451000250103 | Incursion | : 

{ 131000250103 |Has agent| = 141000250103 | Vehicle | }
{ 151000250107 |Has location| = 171000250109 | Runway | }

REFINING VALUES THROUGH 
ONTOLOGY MODELING
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● Ontological modeling of the 
ECCAIRS taxonomy

● (see references for a paper on  
ontological analysis of ECCAIRS)



● Having an occurrence on a runway, which event types, descriptive factors and explanatory 
factors would be relevant?

< * : 73214130001 | has location | = 73214130001 | Runway |

● Having a vehicle participating in the occurrence, which event types would be relevant?

^ 73214130001 | RefSet for Event types | AND < * : 73214130001 | has agent | = < 73214130001 | Vehicle |

ECL queries
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245972451000250103 |Incursion by a Vehicle|
=== 245972451000250103 | Incursion | : 

{ 131000250103 |Has Agent| = 141000250103 | Vehicle | }

DEFINE precoordinated CONCEPTS
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Challenge #1: IDENTIFIER MANAGEMENT

Each system uses its own identification scheme - SCTID vs. ECCAIRS custom identifiers.

Incorporating ECCAIRS identifiers into SNOMED-CT can be done using:

○ custom data attribute (e.g. has ECCAIRS id)

○ a new refset (simple map)

But the question is what is the support of SNOMED-CT tools for accessing the mapped ids in 
queries (ECL, API queries).
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Challenge #2: PROPER CONCEPTUALIZATION WITH SNOMED-CT 
CONTENT

What would be the benefits/costs of semantically aligning the content?
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Challenge #3: Organizational aspects

● SNOMED-CT licensing, 
● collaboration with a different sector
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SUMMARY

04.
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TAKE AWAYS

SNOMED-CT 
licensing, 

collaboration with 
another sector

ORGANIZATIONAL ASPECTS
Conceptual 

alignment with 
healthcare 

questionable

PROPER CONCEPTUALIZATION
Identification 

mapping, different 
evolution cycles of 
the terminologies

TECHNICAL ASPECTS

Content REFINEMENT
SNOMED-CT provides 

tools which can be 
reused.

Guidance through 
semantic modeling of 

the taxonomy

TOOL REUSE
SNOMED-CT supports creating 
and management of extensions

CUSTOM EXTENSION

+ + +

- - -
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CREDITS: This presentation template was 
created by Slidesgo, including icons by 
Flaticon, and infographics & images by 

Freepik and illustrations by Stories

THANKS!
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Get in touch:

Petr Křemen

https://www.linkedin.com/in/kremen/ 
petr.kremen (at) gmail.com

https://slidesgo.com/
https://www.flaticon.com/
https://www.freepik.com/
https://www.stories.com/
https://www.linkedin.com/in/kremen/


RESOURCES

● ECCAIRS taxonomy browser
https://e2.aviationreporting.eu/taxonomy

● Sample ECCAIRS to SnowStorm transformer
https://github.com/psiotwo/eccairs-tools

● Petr Kremen, et al. Ontological Foundations of European Coordination Centre for Accident 
and Incident Reporting Systems. J. Aerosp. Inf. Syst. 14(5): 279-292 (2017)
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https://e2.aviationreporting.eu/taxonomy
https://github.com/psiotwo/eccairs-tools

