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Digital Image Correlation (DIC) based  

System Identification 

 



Parameter Identification 

 Uniaxial experiments do not  

necessarily predict non-uniform  

deformations 

 Local phenomena such as  

coupon necking/barreling missed 

 Instability is typical in inverse  

problems of this nature 

 Spatially distributed (full field)  

data can provide more information than values at individual points 

 See e.g. work by Mahnken and  

Stein, U. Hannover (1997-2001) 

 

Parameter values 

with confidence  

intervals 

Ferrite single crystal calibration 



Digital Image Correlation 

 Example: Shear 

Experiment FE model 

Courtesy: Veronika Effinger, DYNAmore GmbH; Andreas Hirth, Daimler AG 



DIC-based Calibration 

 Matching in time and space: Example (tensile) 

Full field test result 
(4557 pts) 
from optical scan 
(GOM/ARAMIS) 

GOM/ARAMIS 
(LS-PrePost) 

Courtesy: Martin Helbig, Andre Haufe, DYNAmore GmbH 



LS-OPT: Multipoint Histories 

Simulation results 

 D3PLOT interface 

 Expression 

 Crossplot 



LS-OPT: File Multihistories 

Test data 

 GOM/Aramis interface 

 GenEx 

 File 

alignment 



LS-OPT: Multipoint MSE 

Curve matching metric 

 Multipoint Mean Square Error 

 



Coordinate-based re-identification 

 GISSMO model using displacement field 



Interactive Tables 



Interactive Tables 

Enhanced visualization and interactive features 

 

 Create multiple tables by filtering, sorting, … 

 Calculate Statistics 

 Generate large sets of virtual results from Viewer 

 Select and run new simulations from Viewer 

 



Interactive Tables 

Sorting 
Category Feasibility 

Over-all  
Feasibility 

Filter 

Generate 
virtual points 

Define Categories 



Interactive Tables 

 Generate virtual points → new simulations 

Generate in Viewer 

Select 

Run simulations Virtual points 



Support Vector Classification 



Support Vector Classification 

 Discontinuous and binary responses 

 Map input data to category 

 

 

 

 

 

 

 

 

 

 Adaptive multi-objective optimization 

 classifier defines the boundary of the  

Pareto optimal designs   

 

Metamodeling 

Basic 

classification 

method 

Basudhar, A. (2015). Multi-objective Optimization 

Using Adaptive Explicit Non-Dominated Region 

Sampling. In 11th World Congress on Structural 

and Multidisciplinary Optimization. 



Support Vector Classification 

 Example: Tube impact 

 
CRUSHING 

discontinuity 

GLOBAL 
BUCKLING 

CRUSHING 

BUCKLING 

Explicit  classifier 
boundary 

Design Space (length and thickness) 



Support Vector Classification 

 Example: Wing Aeroelasticity 

 Binary constraints 

 Divergence instability  

 Zero vs Non-zero Modal Frequency 

 Flutter instability 

 Positive vs Negative damping coefficient 

 

Basudhar, Anirban, et al. "Constrained 

efficient global optimization with 

support vector machines."  

Structural and Multidisciplinary 

Optimization 46.2 (2012): 201-221. 

stable 

unstable 

Decision Surface 
in Design Space 



Summary 

Current Development 

 DIC-based parameter identification 

 Multihistories 

 GOM interface 

 Multi MeanSqErr 

 Interactive tables 

 Sorting, filtering … 

 Generation of virtual points 

 Run new simulations from Viewer 

 Support Vector Classification 

 Discontinuous/binary responses 

 

 Will be available in Version 6.0 

 



Thank you! 


