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Meeting Notes:

https://bit.ly/P15_RDMinEng_sUASdata
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Programme 

10:00 Welcome and the programme for the session

10:05 Introduction to IG small Unmanned Aircraft data (sUAS data 

IG) 

10:10 Introduction to IG Research Data Management in Engineering 

(RDMinEng) 

10:15 Presentation ‘Manual annotation of engineering data’ 

10:30 Presentation ‘Automated annotation of drone data’ 

10:45 Presentation ‘Metadata scheme for computational

engineering - EngMeta’

11:00 Break out sessions

11:20 wrap up and end of the session
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Breakout rooms

• Breakout Room 1 - Collaboration between IGs 

• Breakout Room 2 - Engineering Metadata 

• Breakout Room 3 - Manual annotation of 

engineering data or Engineering and Open 

Science 

• Breakout Room 4 - Suggestions??

26/03/2020
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IG RDMinEng - Why?

● High data heterogeneity

● Numerous proprietary data formats

● Lack of systematic acquisition/curation of data/software 

in infrastructures

● The key engineering “data” is often software

● Little conventions, e.g. in file naming and data/software 

documentation

● Close cooperation with industry

● Lack of interfaces between industry and academia

● Data locked up in silos with strong access constraints

● Little interoperability

26/03/2020
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IG RDMinEng - Timeline

• November 2018 - P12 - Botswana - First BoF 
meeting 

• January 2019 - IG RDMinEng Charter finalized a

• August 2019 - Endorsed

• October 2019 - P14 - Helsinki - Kick-off meeting

26/03/2020
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IG RDMinEng - Focus Groups

• Engineering and Open Science

• Engineering-specific DMP

• Metadata for Engineering

• Data Annotation

26/03/2020
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Focus group: DMP

Engineering-specific DMP

○ preliminary work from RWTH Aachen University and 
Technical University of Darmstadt

■ starting point: a generic template

■ modifications on 4 questions, 30 answer options, 84 help text

○ The focus will be on discipline-specific guidance 

○ WG to discipline-specific guidance on DMPs - charter: 
work in progress

○ other disciplines: Social Science, Medicine, Biology, 
Chemistry

26/03/2020
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FAIR and the Digital 
Thread

Shaun de Witt, UKAEA (shaun.de-witt@ukaea.uk)

© Nelly https://workingnotworking.com/projects/146264-ariadne-s-thread

https://workingnotworking.com/projects/146264-ariadne-s-thread
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First a bit about me…

• First – I am not an engineer!
o But am working on an engineering project

• Engineers love their acronyms as much as
scientists!

o PLM (Product Lifecycle Management)
o PPLM (Product and Process Lifecycle Management)
o BOM (Bill of Materials)
o BIM (Building Information Management)
o SCM (Supply Chain Management)

• Also engineers generally don’t like change (even
more so than scientists)

o CAD has become common, but still used to generate
physical blueprints

1026/03/2020
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What is a ‘Digital Thread’

• Describes the framework which connects data flows 
and produces a holistic view of an asset's data across 
its product lifecycle

• Describe the traceability of a ‘digital twin’ back to the 
requirements, parts and control systems that make up 
the physical asset.

1126/03/2020
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Many Tools – Many Silos

1226/03/2020
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Traditional Model
• Isn’t this just Product Lifecycle

Management?

• Personal opinion is it depends on the 
complexity of the product…

o A screw, a paperclip, a hammer, a frying
pan… Yes

o A bicycle, a kettle, a dishwasher… Yes 
probably

o A computer, a television, camera… 
maybe

o A car, an aeroplane, a power station… 
probably not

• Does not scale well to complex systems with
multiple parts being delivered by multiple 
organisations each of whom use their own
bespoke PLM systems, or even when
spanning across multiple disciplines within
an organisation

1326/03/2020
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Visualising the Digital Thread

• Basic digital thread
allows us to trace
the derivation of a 
‘component’ back 
through to original 
requirements…

• But what both
digital thread and 
PLM fail on is 
recording
assumptions and 
the question of 
WHY?

14

© 2020 Aras Open PLM 
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Enhanced Digital Thread

• Annotations are used
to

o convey additional 
information 
about a resource

o Describe an 
association
between two
resources

• Annotations follow 
W3 standard

o https://www.w3.
org/TR/annotatio
n-
model/#annotati
ons

15

Concept Rejected due to simulations 
showing instability

Used AISI 1010 steel rather than 
planned AISI 1006 due to non availability

26/03/2020
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Examples of Annotations
Taken from or adapted from Web Annotation Data 
Model(https://www.w3.org/TR/2017/REC-
annotation-model-20170223/) 
Copyright © 2017 W3C® (MIT, ERCIM, Keio, Beihang). W3C liability, trademark and document 
use rules apply.

1626/03/2020
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https://www.w3.org/TR/2017/REC-annotation-model-20170223/
https://www.w3.org/Consortium/Legal/ipr-notice#Copyright
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https://www.ercim.eu/
https://www.keio.ac.jp/
http://ev.buaa.edu.cn/
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Simple Annotations

{ 
"@context": 

"http://www.w3.org/ns/anno.jsonld",
"id": "http://example.org/anno1", 
"type": "Annotation", 
"body": "http://example.org/post1", 
"target": "http://example.com/page1"

}

Alice has written a post that makes a comment 
about a particular web page. Her client creates 
an Annotation with the post as the body 
resource, 
and the web page as the target resource.

Emily writes a comment about how much she 

likes an image on a photo sharing website. Her 

client creates an Annotation with the comment 

embedded within it, and adds that it is in French 
and formatted using HTML.

{ 
"@context": 

"http://www.w3.org/ns/anno.jsonld",
"id": "http://example.org/anno5", 
"type": "Annotation", 
"body": { 

"type" : "TextualBody", 
"value" : "<p>j'adore !</p>", 
"format" : "text/html", 
"language" : "fr"

}, 
”target": "http://example.org/photo1"

}

bodybody

targettarget

annota
tion

annota
tion

ha
s a

relate
d to

26/03/2020
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A more complex example

Hannah associates a tag and a 

description with two images 
using a single annotation. { 

"@context": "http://www.w3.org/ns/anno.jsonld", 
"id": "http://example.org/anno9", 
"type": "Annotation", 
"body": [ "http://example.org/desc1", 

{ 
"type": "TextualBody", 
"value": "tag1"

} 
], 
"target": [ 

"http://example.org/img1",
"http://example.org/img2"

] 
}

body:tag1body:tag1

target:img
1

target:img
1

annotatio
n

annotatio
n

target:img
2

target:img
2

body:desc
1

body:desc
1

related 
to

related 
to
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A more useful example

Beatrice writes a review of a restaurant online, and wishes to 

be associated with that review so that her friends know that it 

was her review and can trust it. Her client adds her account's 
identity, and its own identity, to the Annotation.

{
"@context":

"http://www.w3.org/ns/anno.jsonld",
"id": "http://example.org/anno2",
"type": "Annotation",
"creator": "http://example.org/user1",
"created": "2015-01-28T12:00:00Z",
"generator":

"http://example.org/client1",
"generated": "2015-02-04T12:00:00Z",
"body": {

"id":
http://example.net/review1

},
"target":

"http://example.com/restaurant1"
}

26/03/2020
FAIR and the digital thread

http://example.net/review1


CC BY-SA 4.0

20

Tying the Digital Thread using
Annotations

26/03/2020
FAIR and the digital thread
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Popular PLM Tools

• Aras Innovator

• Autodesk Vault

• Dassault Enovia

• Siemens Teamcenter ® already supports annotations, but 
these are tied to objects and can not be used to link items

• But all are based on ‘centralisation’

o In the modern world things are not built centrally but 
come from a global supply chain, each component of 
which may have it’s own PLM tool

o Common W3C Annotations for information exchange can 
provide the ‘Glue’ for linking to get full product lifecycle

26/03/2020
FAIR and the digital thread
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Towards a Digital Twin

• The digital thread is a 
record of a product or 
systems lifetime, from its 
creation to its removal.

• The digital twin 
is the current 
representation of a product 
or system

26/03/2020
FAIR and the digital thread
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Summary

• The engineering world of the 21st century is very different 
from that of the 20th

o But most engineering is still trying to use the same tools 
and concepts

• Digital thread and digital twin offer benefits in terms of 
traceability and cost saving

o Better scheduled maintenance, quicker fault diagnoses 
with forward and backward traceability

• Annotations can be used in engineering to provide a way of 
tying together digital threads from a globally connected 
supply chain

o Currently introducing to internal UKAEA project

26/03/2020
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Fin!

26/03/2020
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● Started in 2016
● Case Statement: 

https://tinyurl.com/z5gf4zr
○ sUAS are increasingly a common

platform for data collection across
industry and academia and 
many domains. 

○ This  nascent domain presents
unique challenges and opportunities
that will benefit from global 
common/community discussion and engagement [1]

Introduction to sUAS data IG 

26/03/2020
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Introduction to sUAS data IG 

26/03/2020
sUAS data IG 27



CC BY-SA 4.0

Outputs to date

1. 8 meetings

2. In collaboration with ESIP: A Minimal Information Framework for Drone

Data

3. [1]: Emergent Challenges for Science sUAS Data Management: Fairness 

through Community Engagement and Best Practices Development (MDPI)

4. Drones4Good event at Khama Rhino Sanctuary Botswana

5. LANDRS project (ongoing)

Introduction to sUAS data IG 

26/03/2020
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● Key partner communities
○ ESIP Drone Cluster
○ OGC UxS DWG
○ ANDS E2SIP drone community

Introduction to sUAS data IG 

26/03/2020
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Update on the Linked And Networked DRoneS
project: 

DEVELOPMENT PHASE

Charles F Vardeman II (UND), Jane Wyngaard (UND)

26/03/2020
LANDRS 30
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Overview

1. LANDRS overview and goals
2. LANDRS Ontology
3. LANDRS Toolkit Technology Stack
4. Drone Data Buddy Demonstrator
5. Planned adopters and extensions

landrs.org

26/03/2020
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LANDRS: Goals

Problem: Complex and painful 
drone data pipeline costs 
significant data value

Goal: Allow users to capture 
the lost value by providing 
standards based APIs for 
building drone data wrangling 
tools. 

[Taking some steps towards enabling FAIR Drone Data]
landrs.org

26/03/2020
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Our current world

landrs.org

26/03/2020
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If we can enable smart agents with smart 
data

landrs.org

26/03/2020
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The Issue

https://xkcd.com/927/

landrs.org

26/03/2020
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Building on Existing Standards

landrs.org

26/03/2020
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Building on Existing Standards

landrs.org

26/03/2020
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5 stars of LD Vocabulary Use

- There is dereferencable human readable information about 
the used vocabulary

- The information is available as machine-readable explicit 
axiomatization of the vocabulary

- The vocabulary is linked to other vocabularies

- Metadata about the vocabulary is available

- The vocabulary is linked to by other vocabularies

landrs.org

26/03/2020
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LANDRS Ontology Manager

- Forked Open Source Zazuko 
Ontology Manager
https://zazuko.com/products/ontology-manager/

- LD Community of Developers

- schema.landrs.org
(live but not yet beta)

Propose Terms for Voting

Comment on 

Terms

landrs.org

26/03/2020
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LANDRS Ontology

https://www.landrs.org/ontology/

landrs.org

26/03/2020
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Building LD Applications

Drone Data Buddy example 
application

landrs.org

26/03/2020
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LANDRS SPARQL End Point

landrs.org

26/03/2020
LANDRS 42



CC BY-SA 4.0

Hydra and SHACL

landrs.org

26/03/2020
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landrs.org

26/03/2020
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landrs.org

26/03/2020
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Incorporating OGC API

landrs.org

26/03/2020
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LANDRS Toolkit: Publication Appliance

● Containerised Microservices
○ Apache Jena Fuseski GeoSPARQL
○ Trifid
○ Hydrabox
○ Server Web Application Client (Forms)
○ Drone Application Client

landrs.org

26/03/2020
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LANDRS Toolkit: Annotation Appliance

● Containerised Microservices
○ LANDRS Web API

■ Hydrabox
■ RDFjs Filesystem Store
■ Ontologies

○ LANDRS Node Component API
■ Mavlink
■ ROS
■ Dynamic mission routing

landrs.org

26/03/2020
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Best Practices Exercises

1. USGS
2. LTER
3. RDA

landrs.org

26/03/2020
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Planned Extensions

● Image Annotation
https://www.w3.org/ns/oa

● Jupyter-lab Metadata Service: https://github.com/jupyterlab/jupyterlab-
metadata-service

● DIDs and Verifiable Credentials
○ https://w3c.github.io/did-core/
○ https://w3c.github.io/vc-data-model/

● 5G

landrs.org

26/03/2020
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Get involved

● General info: landrs@nd.edu

● Slack Channel

● Interested in a paid internship?

○ Pitch to us via Google form

● Submit an issue/propose something on Github

landrs.org

26/03/2020
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Universitätsbibliothek

EngMeta
A Metadata Scheme 
for Engineers

26/03/2020
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EngMeta - Metadata for Engineering 53

Situation in Engineering:

• Big data (large data files, huge number of files)

• Code as central research output

• Diverse setups, methods and formats

• Large parameter spaces

• Individual and diverse data documentation

Metadata for Engineering

26/03/2020
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EngMeta - Metadata for Engineering 54

Survey of engineers at the University of Stuttgart (N=75)

What is relevant to describe
engineering research output?

Iglezakis, Dorothea, 2019, "Relevance of Different Metadata Fields for the Description of Research Data from the Engineering Sciences", 
https://doi.org/10.18419/darus-501, DaRUS, V1,

26/03/2020
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Content Model of EngMeta

EngMeta - Metadata for Engineering 55

Process

Observed System

26/03/2020
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EngMeta - Metadata for Engineering 56

Underlying Standards

Process

Observed System

DataCite

PREMIS
PROV

ExptMLCodeMeta

26/03/2020

Content Model of EngMeta
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EngMeta - Metadata for Engineering 57

Available as XSD-Scheme under: https://www.izus.uni-stuttgart.de/fokus/engmeta

EngMeta

Schembera, B. & Iglezakis, D. (2019). The Genesis of EngMeta - A Metadata Model for Research Data in Computational 
Engineering. In E. Garoufallou, F. Sartori, R. Siatri & M. Zervas (eds.), Metadata and Semantic Research (p./pp. 127-132), 
Cham: Springer International Publishing. ISBN: 978-3-030-14401-2

Schembera, B. & Iglezakis, D. (in press). EngMeta - Metadata for Computational Engineering. International Journal of 

Metadata, Semantics and Ontologies, .

Iglezakis, Dorothea; Schembera, Björn, 2019, "EngMeta - a Metadata Scheme for the Engineering 

Sciences", https://doi.org/10.18419/darus-500, DaRUS, V1

26/03/2020
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EngMeta - Metadata for Engineering 58

Implementation in DaRUS
EngMeta in Action

Seeland, Anett, 2020, "EngMeta Metadata Block Configuration for 
Dataverse", https://doi.org/10.18419/darus-508, DaRUS, V1

Data Repository of University of Stuttgart basing on the Open-Source-Software Dataverse

with configurable metadata blocks

26/03/2020
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EngMeta - Metadata for Engineering 59

Example Simulation in Thermodynamics

26/03/2020

EngMeta in Action
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Example: Experimental Data

26/03/2020

EngMeta in Action
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EngMeta - Metadata for Engineering 61

Further development in Metadata4Ing

EngMeta Hierarchical Model

PlatformsStandards

Data Type Registry

D-SI

26/03/2020
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EngMeta - Metadata for Engineering 62

A Living Ontology
Objective of NFDI4ING

26/03/2020
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e-mail

phone +49 (0) 711 685-

Universität Stuttgart

Holzgartenstr. 16, 70174 Stuttgart, Germany

Dorothea Iglezakis

83648

FoKUS – Competence Center for Research Data Management

dorothea.iglezakis@ub.uni-stuttgart.de
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Evaluation

EngMeta - Metadata for Engineering 64
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EngMeta - Metadata for Engineering 65

Survey at the University of Stuttgart

• Estimation of the relevance of the EngMeta metadata

fields for the description of engineering data and 

results

• 84 participants, from that 75 engineers

Automation

26/03/2020
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EngMeta - Metadata for Engineering 66
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Thank you!
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