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Credibility of simulation models: 
a brick-by-brick approach 
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Synthetic image 
generation
- Planning 
- Anticipating test 

difficulties

Image acquisition
- Set up cameras
- Acquire images

Image processing
- Calibration
- DIC measurement
- Test/simulation 

comparison

Model calibration
- Boundary conditions  

control
- Sensitivity study
- Parameter 

identification

• Mission: Bridges the gap between physical testing and 
numerical simulation in structural mechanics. 

• Technology: Utilizes Digital Image Correlation (DIC) to align
simulation models with real-world experimental data.

• Value: Reduces costly physical tests and optimizes designs 
through accurate simulations.

• Industries: Aerospace, defense, automotive, energy, civil 
engineering. 

INTEGRATION PARTNERS

Eikosim - Elaia - Leading european VC
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A word about EikoSim
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DIC is an optical measurement technique that
measures displacement and strain fields by 
following a pattern in a series of images

What is Digital Image Correlation?
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Assessing model credibility to develop faster
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New generations of products are being developed with
less and less testing, but this is not a straightforward
journey

Amount of testing needed

Confidence in simulation

TESTING

SIMULATION
1. What does it mean to have a credible

model?
2. What are necessary tools/scales to build

model credibility?
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Building model credibility : using a scale to set common goals 
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● Predictive Capability Maturity Model for Computational Modeling and Simulation, William L. Oberkampf, 
Martin Pilch, and Timothy G. Trucano, 2007

● “The Predictive Capability Maturity Model (PCMM) is a new model that can be used to assess the level of 
maturity of computational modeling and simulation (M&S) efforts.”

Estimating model maturity 
○ makes evidence-based decision making 

easier when deciding on a testing policy
○ allows to decide for necessary 

improvements in the modeling process
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PCMM table
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Predictive Capability Maturity Model for 
Computational Modeling and Simulation, 
William L. Oberkampf, Martin Pilch, and 
Timothy G. Trucano, 2007
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Brick 1 – Representation and geometric fidelity
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Lattice specimen @ IRT Saint-Exupéry

8

Context & objectives:
• Lattice structure
• Complex structural testing: impossible to use 

strain gauges
• Complex boundary conditions : make 

X
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Lattice specimen @ IRT Saint-Exupéry
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Procedure
• Measurement on a complex FE mesh
• Boundary conditions management from 

the displacement field via a 6dof RBM

X X
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Brick 2 – Physics and material model fidelity
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Lattice specimen @ IRT Saint-Exupéry
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Context & objectives:
• Boundary conditions creation from 

the displacement field
• Homogenized parameters 

identification

X
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Lattice specimen @ IRT Saint-Exupéry
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Procedure
• Material model calibration on U+F thanks

to inverse method (Finite Element Model 
Updating)

• One-test identification of 3 parameters

X X
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Brick 5 – Model validation
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Structural validation test with ArianeGroup 
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Context & objectives:
• Size 1 Dual Launch Structure
• Compression test
• Goal : validation of the simulation

Procedure:
• Instrumentation : Multi-camera DIC 

systems (6), strain gauges, fiber optics, 
photogrammetry

• Global test/simulation comparison
• Uncertainty quantification for all 

measurement sources 

X X
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Main points
• Each category of the PCMM (or CAS, …) scale helps rationalize maturity objectives,
• Combined efforts by simulation and test teams allow to reach higher levels of maturity for each 

category,
• In all examples, the customer didn’t use the PCMM scale, we did internally. Adopting such a 

system can lead to clarify expectations and define a set of internal rules on how much testing 
should be conducted.

15

Industrial Implementation of a Simulation 

Maturity Scale, Anders Bøge Jensen 

(Grundfos)

NAFEMS seminar on V&V, 2021

Conclusion
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Questions?
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Download our White Paper ! 
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