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Overview 

• Stakeholders 

• Requirements 

• Existing schemes and activities

• Examples of proposed roles  

• Big questions

• Feedback from RCNDE members 

• Future Look



www.rcnde.ac.uk

CONFIDENTIAL

Skills for NDE 4.0 Stakeholders 

National & International 
Institutes  

-BINDT / EFNDT / ICNDT etc

NDE4.0

Research 
organisations  

RCNDE / BAM etc
Industry 

Equipment / Equipment / 
technology 
suppliers 

Certification 
Schemes

Academia

Educators 

Academia
Trainers 

Educators 

High Value 
Catapults

NDT Leadership 
Forum
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Requirements

Suitably skilled personnel to research, develop, integrate and maintain 
and use NDE 4.0 technologies

• Certification schemes with qualifications such as L1-3
› Recognition of existing qualifications  - gap analysis to NDE 4.0

• ‘Training’ schemes - Qualifications – Degrees / PhD / EngD

• Ability to respond to skills gap as technology develops 

• Ability to respond in the face of new demands. 

• Ability to assess and demonstrate relevant skills and competence 

Note: For NDE 4.0 - not all roles will require specific NDT knowledge
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Existing schemes and activities 
• Centre for Doctoral Training - Quantitative NDE & Future Innovation in NDE (FIND)

• Degrees - including University of Northampton 

• Certifications schemes - PCN / ASNT etc  

• Organisations - Catapults / Industry  

• RCNDE Research, Development and Tech Transfer activities 

• EFNDT & EWF European NDE Evaluation Engineer 

• ASNT NDT Engineer  

• NDT Leadership Forum 

• NDT Integrity Engineering in UK academia

• National Metrology Skills Alliance 

• DGZfP group (Marija Bertovic) 

• Work by Bertovic / Virkkunen and Singh / Vrana.
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Proposed NDE4.0 Roles 
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Proposed NDE Roles (2) 
• New skills: 

› Mathematical  / statistical / data science / quantum physics
› Interdisciplinary - across traditional engineering 
› Psychology

• New requirements: 
› Cross discipline working & understanding - leading to social competence 
› Problem solving 
› Creativity 

• Domain knowledge assurance important
• Proposed Roles: 

Ref: The World of 
NDE4.0 Ripi Singh 
& Johannes Vrana

NDE Data & 
Systems 
Operator

NDE Data 
Scientist 

Data Engineer 
for NDE

Domain 
knowledge 

L1 to L3

Expert 
knowledge 

Data/maths 
knowledge 

Entry/Mid/Expert 
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NDE4.0 Role Requirements

Technology focus  
- Theory 
- Knowledge 
- Deployment 
- Resilience

’fixing in field’ 

NDE  focus 
- Theory 
- Application in 

field 
- Resilience 

‘fixing in field’ 

Data focus
- Theory 
- Analysis 
- Tools 

Research focus  
- Theory 
- Knowledge 
- Investigative 
- Innovative

Development focus  
- Theory 
- Knowledge 

In service  

Post inspection Pre inspection 

Tech Transfer

Innovation

System design System commissioning Metrological control

During manufacturing 
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• What skills, training and qualifications  are needed for NDE 4.0? 

• How will NDE4.0 skills needs be met? 

• How will skills etc. be demonstrated / evidenced? 

• Who will be responsible and how?  

What are our roles and how to they integrate with those 
of system designers and asset managers? 

Big questions to answer 
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What skills are needed for NDE 4.0? 

Robotic & 
autonomous 

systems 
Data

Uncertainty 

Understanding 
of Physics 

Sensors
Systems

AI / ML

Analysis
Interpretation

Data 
science 

Big data 

Statistics Validation

Assessment 

NDE Techniques 
& Applicability 

Understanding 
of ‘Real’ 
Defects Applicability 

Safety / security 
implications 

Adoption of 
NDE 4.0 

new tech
Impact to 

work processes 

Business 
Impact

Agile / 
Flexible Problem solving 

Integration

Adapt to change 

Modelling / 
Simulation

Big picture understanding  

Digital 
Robotic & 

autonomous 
systems 

Digital 
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What training and qualifications are needed for NDE 4.0? 
 Modular qualifications 

 In collaboration with multiple certification bodies.
 Split qualifications - ‘one size fits no-one’.
 Updates to PCN syllabus + ASNT  NDT Level 4-5

 Requirements 
 PhD/EngD for fundamental innovations down to 

understanding at technical level.
 Degree/Master level 
 Apprenticeship 
 Multi-discipline
 Awareness of adjacent trades & engineering.
 Focus on experience rather than training

Specific
 Traditional NDT techniques
 Handing of data systems & safety.
 Monitoring degradation  
 Sensors 
 Robotics control 
 Product technology.
 Limitations of modelling/valuation

Need a flexible approach

Have to adapt at the same rate as 
NDE 4.0 develop
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How will NDE 4.0 skills needs be met? 
 Changes need to be driven by demand from industry
 Industry engagement 

 Requirements for the ‘Factory of the Future’ 
 Integration of work processes & closed loop 

processing/development

 Collaboration & feedback from other communities 
 Academia/industry collaboration – joined up approach
 Through work experience

 Investment in development – funding in place 
 Influence into government policy

 Greater awareness of NDT in media 

Key elements 

Create environment for 
change 

Engagement 

Collaboration 

Funding 

Influence

Design for 
NDE4.0
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Future Look – Skills for NDE 4.0 

Human - NDE4.0 

Human factors 
Personalisation 
Equality, Diversity, Inclusion
Interfaces - AI Enhanced reasoning

Technology developments & impacts 

- skills gaps, loss of traditional roles 

Culture
New ways of working and communicating
Combining with other skill-sets
Agile / Flexible  / Adaptable  

Ensure we are NDE4.0 skills ‘future-ready’ 
and integrated with SHM & CM
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Skills for NDE 4.0

caroline.bull@ndevr.org.uk

E: rcndeinfo@ndevr.org.uk 

@RCNDEOfficial

UK Research Centre in Nondestructive Evaluation

Thank you for listening

Questions and Suggestions Welcomed 


