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Scope of NDE 4.0

The scope of “NDE 4.0” is considered to include:

• Enhancement of NDE to serve Industry 4.0
• “NDE for I4.0”
• Based on connectivity to other domains, resulting in cross-domain cyber-physical system
• E.g. exposing full details of NDE inspection to production planning

• Enhancement of NDE by adopting Industry 4.0 technologies 
(whether applied in an Industry 4.0 context or a less novel setting)
• “I4.0 for NDE”
• Based on connectivity within domain, resulting in domain-specific cyber-physical system
• E.g. adaptive inspection planning using digital twin of inspection

•It does NOT include (at least for purposes of this group, despite these also representing advances)

• Adoption of Industry 4.0 technologies in NDE without enhancement of NDE method
• E.g. supplier applying machine learning-based predictive maintenance to sold NDE hardware

• Enhancement of NDE without link to Industry 4.0 context or technologies
• E.g. new piezoelectric material for next generation ultrasonic transducers
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NDE 4.0 Roadmap Precursor
Contributions & Dependencies

Courtesy of BINDT



NDE 4.0 Roadmap Draft

Courtesy of BINDT



Future technology 

NDE 4.0

Digital twin

Automated analysis

Simulation and modelling

Artificial intelligence
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Successful technology examples
Permanently installed sensors
• High-temperature ultrasonic thickness 

gauge for permanent installation at up 
to 600°C.

Wireless ultrasonic SHM sensors
• PZT sensor with a coil - permanently 

attached to a structure
• Wand is moved over sensor and 

ultrasound waves are transmitted and 
received.  



Robotic NDE
• Development of small robotic vehicles to deliver NDE in hazardous or limited 

access locations.

• Use of large industrial robotic systems for inspection tasks during plant or 
component manufacture.

Successful technology examples



ML Enhancement to Coating Measurements

Ø A model based non-destructive testing approach to estimate 
the turbine blade coating degradation using multi-frequency 
(MF) eddy current (EC) measurements and machine learning 
(ML)  models are considered here

Ø A finite element forward model replicating physical and 
electromagnetic properties of turbine blade using frequencies 
ranging between 500 kHz and 30 MHz was implemented

Ø The forward model is implemented to study the MF EC 
responses to different coating thickness scenarios and collect 
sufficient datasets to train the ML models 

Ø The trained machine learning (ML) models were tested using 
additional unseen datasets covering various coating thickness

https://www.cambridge.org/core/journals/mrs-bulletin/article/thermalbarrier-
coatings-for-more-efficient-gasturbine-
engines/72FDF8FDDCD21040144D75579E3C1358

https://www.cambridge.org/core/journals/mrs-bulletin/article/thermalbarrier-coatings-for-more-efficient-gasturbine-engines/72FDF8FDDCD21040144D75579E3C1358


Conclusions

• NDE processes can be either a threat to a more connected, 
autonomous world
• Or
• NDE technology can be fused with future systems to deliver enhanced 

performance, reliability and safety

• RCNDE and it’s partner organaisations are keen to work with ETN to 
explore the opportunities presented by these emerging technologies
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