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Erfaringer med virkemidler for mobilitet på institusjonsnivå: 
Erfaringer med MSCA‐DN og påvirkningen på kvalitet i 

doktorgradsutdanningen

Professor Jon Yngve Hardeberg

Department of Computer Science

NTNU, Gjøvik 

My experiences coordinating 
3 MSCA ITN projects

Outline

• About the MSCA ITN/DN programme and its 
core principles

• About my 3 projects: CP7.0, CHANGE, and 
ApPEARS

• Experiences with internationalization and 
mobility for the PhD education

• Some advice

• Q&A

Marie Skłodowska‐Curie Actions
• Pillar 1 in Horizon Europe

• EU’s reference programme for doctoral education and 
postdoctoral training

• https://marie‐sklodowska‐curie‐actions.ec.europa.eu/

• Doctoral Networks (DN)

– Previously called Innovative Training Networks (ITN)

– Funds 10‐15 Doctoral Candidates and associated 
costs for management, training, networking

– Variants: Industrial Doctorates and Joint Doctorates
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MSCA‐DN Core principles

• Excellence in research and researcher training

• Inter‐disciplinary, inter‐national, inter‐sectorial 
collaboration and co‐supervision

• Mobility
– Incoming mobility

– Secondments

• Bottom‐up definition of research area

• Predictability of recurring calls
– Next deadline: 15 November 2022

• Very low acceptance rate…

Outline

• About the MSCA ITN/DN programme and its 
core principles

• About my 3 projects: CP7.0, CHANGE, and 
ApPEARS

• Experiences with internationalization and 
mobility for the PhD education

• Some advice

• Q&A

2001

Colourlab founded at 
Gjøvik University College. 
Objective: serve the 
graphic arts industry’s need 
for colour management

2003

RCN SHP: Multispectral 
Color Imaging 

2007

RCN SHP: Perceptual image 
difference metrics - a unifying 
approach to image 
representation and reproduction

2007

First PhD in the Colourlab
awarded – Jeremie Gerhardt

2007

OCE: Creation of a metric 
for perceptual image 
quality evaluation of color 
prints (Industrial PhD).  

Short history of Colourlab
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EU H2020 ITN: High 
Performance Soft-tissue 
Navigation (HiPerNav) –
Colourlab partner . 
Budget: 4M €

2007

EU Framework 6 Marie Curie 
Conferences & Training Courses: 
CREATE - Colourlab Partner

2011

EU FP7 ITN: Colour Printing 7.0: 
Next Generation Multi-Channel 
Printing (CP7.0) 
Budget: 2.5M € 

2013

RCN SHP: HyPerCept – Color and 
Quality in higher dimensions
Budget: 33,66M NOK. 

2016

RCN IKTPLUSS: IQ-MED: Image 
Quality enhancement in MEDical
diagnosis, monitoring and 
treatment
Budget: 16M NOK

2016

Short history of Colourlab

EU H2020 ITN: APPEARS -
Appearance Printing -
European Advanced 
Research School
Total budget: 38M NOK

2016

RCN FRIPRO Toppforsk project 
“Measuring and Understanding 
Visual Appearance (MUVApp)”.
Budget: 25M NOK 

2016

RCN FRIPRO mobility: CCSF-
Quality: Defining new Chromatic 
Contrast Sensitivity Functions for 
improved quality assessment and 
quality enhancement. 
Budget: 3.3M NOK

2018

RCN FRIPRO mobility: Metrological 
texture analysis for hyperspectral 
images.  
Budget: 3.16M NOK

2019

EU H2020 ITN: CHANGE - Cultural 
Heritage Analysis for New 
Generations
Total budget: 38M NOK

2019

Short history of Colourlab

Designed by PresentationGO.com

12 others
1 Project manager
1 Project coordinator
1 Project developer 
3 Professor II
2 Associate Professor II
4 Visiting researchers

5 Post Docs

5 Professors
Permanent

21 PhD 
students

6 Associate 
professors

Permanent

5 senior 
researchers

Permanent
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The Colourlab’s
core research question:

• How to achieve consistent and high quality 
colour image reproduction in different media?

Research Areas

Colour 
imaging

Cultural 
heritage

Medical 
imaging

Graphic 
arts

Security

Quality & 
appearance

• 4 year training and research project (2011‐2015)

– ITN ‐ Initial Training Network, EU FP7, Marie Curie Actions

– Network of European universities, research institutes, 
and companies

– Coordinated by Gjøvik University College, Prof. J. Y. Hardeberg

– http://www.cp70.org

• Funding of

– 7 PhD students and 2 postdocs

– Research and training activities

– Appx 2.16 MEUR, 17 MNOK from the EU

• A breakthrough for the Colourlab (and GUC)
– «Høgskoleforskning i verdensklasse» (Forskerforum 10.4.12)

– «Ikke hverdagskost» (OA, 11.12.12)

Project: Colour Printing 7.0: Next
Generation Multi‐Channel Printing
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• Teun Baar
– PhD thesis entitled “Optimization of print quality with multi‐

channel printing,” Télécom ParisTech, 2015

• Sepideh Samadzadegan
– PhD thesis entitled “Printing Beyond Color: spectral and 

specular reproduction,” TUD, 2015 

• Radovan Slavuj
– PhD thesis entitled “Modeling and halftoning for multi‐

channel printers; a spectral approach,” GUC(NTNU), 2015

• Melissa Olen
– PhD thesis entitled “The Development of Multi‐Channel 

Printing Methodologies for Fine Art Applications,” UWE, 2016

• Paula Zitinski Elias
– PhD thesis entitled “Improving image quality in multi‐channel 

printing ‐multilevel halftoning, color separation and 
graininess characterization,” LU 2017

• G M Atiqur Rahaman
– PhD thesis entitled “Use of Reflectance 

measurements to study turbid media by imaging,” 
UEF 2017

• Srikrishna Nudurumati
– Research on observer variability in appearance 

matching for spectral colour management

• Ludovic Coppel
– Research on paper optics, print modeling, spectral

proofing, fluorescence

• Steven Le Moan
– Research on spectral image quality

• Irina Ciortan
– Research on spectral reproduction of paintings

• Jana Blahova
– Research on spectral color printing reproduction

Colourlab Grand Slam 2018 
• Two coordinated projects awarded in the
Horizon 2020 Marie Skłodowska‐Curie 
Innovative Training Network (ITN) 2018 call

– CHANGE and ApPEARS

• Among the toughest programmes in Horizon
2020 (typ. <5% success rate)

– Only 2 coordinated projects to Norway

• Ca 80 MNOK total budget

– 30 PhD students ‐ 8 @ NTNU

– And a Project Manager
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http://www.change‐itn.eu
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CHANGE ‐Overview

 EU FundedMarie Sklodowska‐Curie Action 
• Initial Training Network (ITN)

 4 year project started in May 2019
• 4 MEUR funding

 Co‐ordinated by NTNU
• Co‐ordinator: Jon Yngve Hardeberg (jon.hardeberg@ntnu.no) 
• Deputy co‐ordinator: Sony George (sony.george@ntnu.no)  

 20 partner institutions throughout Europe
 15 PhD students/Early Stage Researchers

 Main scientific objective
• To develop and apply imaging based methodologies to assess and monitor 
any change to which cultural heritage artifacts are faced during their 
exposure to the atmosphere and their conservation treatments

 Interdisciplinary approach
• Conservation science
• Imaging science
• Visual computing

This project has received funding from the
European Union’s H2020 research and 
innovation programme under the Marie 
Skłodowska‐Curie grant agreement 813789

18

CHANGE – Beneficiaries
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CHANGE – Partner Organizations

CHANGE Training: CHANGE Schools

ESR1
Imaging techniques for change 

documentation and monitoring of 
challenging CH materials

ESR2
Quality Evaluation in CH 

Digitization

ESR3
Registration techniques for 

differential and multi modal data

ESR4
Analysis and visualization of multi 
modal image data in CH surfaces 

monitoring

ESR5
Portable multi modal device(s) for 
surface measurement/monitoring

ESR6
Development of multi modal 
image data fusion methods for 

change monitoring

ESR7
Microscopic 3D imaging and 

conservation

ESR8
Capture and characterization of 
change in the appearance of CH 

objects surface

ESR9
Appearance change assessment: 
Link between local geometry and 
global appearance descriptors

ESR10
Imaging‐based documentation 

and analysis for change 
monitoring of novel dry‐cleaning 
restoration/conservation methods 

for unvarnished paintings

ESR11
Analysis and assessment of 
degradation of polychrome 

artworks

ESR12
Analysis and monitoring of 

degradation of ancient glasses

ESR13
Monitoring of the surface 

appearance of daguerreotypes
during their first tarnishing, 

electrolytic cleaning and possible 
re‐tarnishing after treatment

ESR14
Enrichment of 3D volumetric data 
with metadata and semantics

ESR15
Use of imaging techniques to 
characterize and monitor the 
surface of historical oxidized, 

patinated and varnished metals
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ESR1 ‐ Imaging techniques for change documentation and 
monitoring of stained‐glass windows

Objectives
1. Development of imaging techniques for 

documentation of transparent/ translucent 
artifacts (focus on stained glass).

2. Development of tools for monitoring micro‐
macro changes in appearance of 
transparent/translucent CH artifacts using 
multi modal imaging (focus on stained 
glass).

3. Development of methods for data 
visualization and virtual 
rendering/restoration.

Expected Results
1. Prototype of imaging system for 

digitisation of optically complex CH 
artefacts 

2. Change monitoring tools for 
challenging objects using multimodal 
imaging 

3. Hardware and software tools for mass 
digitisation and processing of 
multimodal images. 

Agnese Babini

Host Institution: NTNU
PhD Enrollment: NTNU

Planned Secondments
1. CNRS (France) ‐Digitization of 

films and photography materials
2. SNM (Switzerland) ‐Modelling and 

monitoring of degradation of glass 
artefacts

3. UBFC (France) ‐Methods for 
monitoring micro‐macro changes 
in appearance using multimodal 
imaging

Main Supervisor
• Sony George (NTNU)

Co‐Supervisor(s)
• Jon Yngve Hardeberg (NTNU)
• Tiziana Lombardo (SNM)
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ESR10 ‐ Imaging‐based documentation and analysis for change 
monitoring of novel dry‐cleaning restoration/conservation 
methods for unvarnished canvas paintings

Objectives
1. Identify paints vulnerable to dirt accumulation 

and related dry‐cleaning methods.
2. Develop representative paint mock‐ups for 

documentation and novel cleaning tests.
3. Perform relevant accelerated aging and testing 

followed by documentation.
4. Investigate, evaluate and document changes 

with support of case‐studies.

Expected Results
1. Mock‐up samples.
2. Novel dry cleaning method 

for unvarnished paintings.

Jan D. Cutajar

Host Institution: UiO
PhD Enrollment: UiO

Planned Secondments
1. NTNU (Norway)‐Multi modal 

imaging for documentation.
2. HES SO (Switzerland) ‐

Chemical analysis of CH 
samples.

Main Supervisor
• Tine Frøysaker (UIO)

Co‐Supervisor(s)
• Jon Yngve Hardeberg (NTNU)
• Edith Joseph (HES SO)
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http://www.appears‐itn.eu

Outline

• About the MSCA ITN/DN programme and its 
core principles

• About my 3 projects: CP7.0, CHANGE, and 
ApPEARS

• Experiences with internationalization and 
mobility for the PhD education

• Some advice

• Q&A

Mobilities in CHANGE & ApPEARS

• Training Events

• Secondments

–
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Mobilities in CHANGE & ApPEARS

• Training Events

– 4‐5 planned at 
different locations

– Physical and virtual 
events

– Students appreciate
the social and
scientific outcome

– Strong network 
within and beyond 
the projects

Mobilities in CHANGE & ApPEARS

• Secondments
– All PhD students had one or more 

secondments planned

– Typically 3‐10 months

– Many changed plans, some secondments 
turned virtual because of COVID

– Revisions to align with changing PhD 
plans, focus on usefulness for the PhD

– Breaking up into short visit and longer
stay sometimes beneficial

– Overall very good experiences
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Other mobility activities

• Incoming PhD mobility is the norm

• Mobility as a natural component in any proposal

– And ideally in every PhD project

• Ongoing Colourlab INTPART Projects 

– MANER – Material Appearance 
Network for Education and 
Research

– CapsNetwork – International 
Network for Capsule Imaging 
in Endoscopy

Outline

• About the MSCA ITN/DN programme and its 
core principles

• About my 3 projects: CP7.0, CHANGE, and 
ApPEARS

• Experiences with internationalization and 
mobility for the PhD education

• Some advice

• Q&A

Advice

• Work internationally over time, build your network
– Interdisciplinarity is key – don’t just go after those who are copies of

yourself

• ITN/DN is a great project type
– Bottom up topic definition

– Focus on researcher training

– Mobility

– But hard to get

• NTNU specific(?):
– Use our unique possiblity for PES/POS support

– Use our Brussels facilities for networking and project preparation
meetings
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Advice
• Don’t do it alone!

– Involve yur local research group

– Get/use administrative support for 
management, financial, legal parts

– Consider hiring external consultants for 
review

– Partners must contribute – but expect to 
bear the responsibility and do most of the 
work if you coordinate

• Also for running the project ‐ take the 
help you can get! 
– We redefined the budgets to be able to 

hire a project manager: Anneli

Advice
• Try, try, and try again!

• Improve next year based on
feedback in evaluation
– First ITN success story at Gjøvik 

University College: CP7.0: 
• 44.8% in 2010, 

• 94.2% and accepted in 2011

• Not always predictable, though; 
different reviewers every year

How did we do it?

2014 2015 2016 2017 2018

Implementation 80 86 86 90 96

Impact 76 86 80 90 96

Excellence 84 82 76 78 98

Total 80.8 84 79.2 84 97

70

75

80

85

90

95

100

ApPEARS Proposal Evaluation Scores

Implementation Impact Excellence Total

CHANGE: from 
62% in 2017 to 
98.2% in 2018
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Thank you for your attention!

http://www.change‐itn.eu
http://www.appears‐itn.eu
Check out our newsletters!

Contact information:
Jon Y. Hardeberg
Office: A210
E‐mail: jon.hardeberg@ntnu.no
Web: www.colourlab.no
Phone:  (+47) 982 16 899
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