
MatchID’s material testing 
2.0 platform
From images to parameters – a seamless 
and uncertainty vetted workflow
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DIC – Digital Image Correlation?

Digital image correlation is an optical-numerical measuring technique, which offers 
the possibility of determining  complex shape, displacement and deformation fields
at the surface of  objects under any kind of loading.
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Our Team

MatchID Gent - Belgium

MatchID UK Ltd.MatchID US inc.
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It’s not just DIC… it’s integrated 

M
et

al
 P

la
st

ic
it

y 
2

0
2

4

4/30



Integrated material 
identification
Material testing 2.0

M
et

al
 P

la
st

ic
it

y 
2

0
2

4



www.matchid.eu

Finite Element Model Updating

F F

Initial material parameters

Cost function

 =

2

0
Final material parameters

Strain Strain

‘Statically admissible’ (obeys the 
rules of mechanics). 

FE model (principle of 
virtual work (PVW))
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The Virtual Fields Method

Strain

Initial material 
parameters

Statically admissible 
(PVW)?

No

Final material 
parameters

Yes

Stress
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Case study

• DC04 steel (cold-rolled steel) – Anisotropic properties
• Hill48 (4 parameters)

• One test to replace multiple?

?
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Experimental setup

F. Pierron and A. Marek, University of Southampton
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DIC Analysis involves filtering

Small Filter Large Filter

Selection of DIC parameters is an optimum between 
noise reduction and signal reconstruction

Accurate but not Precise
Large Random Error

Small Systematic Error

Precise but not Accurate
Small Random Error

Large Systematic Error
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Optimized DIC Analysis: Performance Analysis Module

Smaller VSG

Heterogeneous region

Noise Floor

Si
gn

al
 E

yy

Optimum Signal to Noise
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VFM Module

Assign boundary conditions Select material model Establish equilibrium
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VFM Module

Assign boundary conditions Select material model Establish equilibrium
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A large set of material models
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• Unified Material Model Driver for Plasticity (UMDDp) open library 
(http://www.jancae.org/annex/annexUMMDe/index.html). The UMDDp is a 
user-subroutine library for anisotropic plasticity models, which is commonly applicable to 
major commercial FE codes
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The CMAT allows to user our VFM as a solver
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MatchID embeds
a large versatility of 

these….

But what to do for custom
or novel material models?

CMAT structure
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VFM Module

Assign boundary conditions Select material model Establish equilibrium

• 85 load steps
• ~25k data points
• 6 min
• No FEA model 
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VFM Results
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Equilibrium Gap Indicator Force Reconstruction Error
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Integrated metrics for model fitness evaluation

18/30

Metrics to evaluate constitutive model fitness based on DIC experiments. A. 
Peshave, F. Pierron, P. Lava, D. Moens, D. Vandepitte (2024). Strain
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Digital twin in test design
Material testing 2.0
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E1 - FEA E1 - DIC

DIC and FEA act at a different regularization level
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Test design and “new” standards

Which test configuration yields the smallest errors?

High Heterogeneity 
activate all involved 
material properties

Low Heterogeneity
reconstruction error of

full-field technique 

Traditional InnovativeTraditional Innovative
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Stereo Digital Image Correlation 

Calibration
(geometrical model)

Recorded image

Recorded image

Cameras
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Digital Twin (DT): FEDEF Module

Calibration 
(geometrical model)

Simulated image

Cameras

Simulated image

Stereo-DIC calibration and speckle image generator based on FE 
formulations. R. Balcaen, L. Wittevrongel, P. Reu, P. Lava, D. 

Debruyne (2017). Experimental Mechanics, 57 (5). 
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Digital Twin: simulate the entire identification chain 

Material model and 
reference parameters

Geometry 
and loads

FE 
model

Digital Twin

DIC parameters
(subset, strain 

window, camera 
resolution etc)

VFM

Identified
parameters

Error metric

Minimize

Optimised Experimental Characterisation of Polymeric Foam Material Using DIC and the 
Virtual Fields Method. P. Wang, F. Pierron, M. Rossi, P. Lava and O.T. Thomsen (2016). Strain 
52, 59–79.

Virtual Image
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Digital twin in model 
updating
Material testing 2.0
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The levelling approach to truly bridge the gap

26/30

DIC and FEA apply a different mesh size

Unique  procedure that levels FEA and DIC

Assurance that offsets arise from inherent 
properties and NOT from the solver 

procedure 

Validation of finite-element models using full-field 
experimental data: Levelling finite-element analysis data 
through a digital image correlation engine. P. Lava, E. Jones, 
L. Wittevrongel, F. Pierron (2020). Strain, 56(4)

DT
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Future: FEMU engine levelling DIC and FEA

FE Analysis 
Estimated properties

DIC Experiment
Measurement errors

𝑪𝟐 =෍(−)𝟐

Converged? Material properties-

Update
properties

Numerical
Deformation

Digital Twin

+

DIC Engine DIC Engine
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On the Importance of Direct-Levelling for Constitutive Material Model Calibration 
using Digital Image Correlation and Finite Element Model Updating. S. S. Fayad, E. 
M. C. Jones, D. T. Seidl, P. L. Reu, J. Lambros (2022). Exp Mech
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Future: Material Identification including thermal measurements

M
et

al
 P

la
st

ic
it

y 
2

0
2

4

28/30



www.matchid.eu

M
et

al
 P

la
st

ic
it

y 
2

0
2

4

29/30

Material testing

Model Validation

Monitoring

Modal
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ISO12004-2: Forming Limit Diagram
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Path J-Integral Domain J-Integral
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Fracture Mechanics: J-Integral Module
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Quantitative imaging techniques to 
assess materials and structures

“… it’s not just DIC, it’s integrated”

MI-PA: Automated Optimization of DIC settings

MI-FEDEF: Uncertainty quantification

MI-VFM: Material Identification

MI-FEVAL: Model Validation
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