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Outline 



ƴLS-OPT is a stand alone optimization software 

  Ą can be linked to any (simulation) code ï 

ƴCurrent production version is LS-OPT 5.2 

ƴWindows and Linux versions available 

ƴ Interface to LS-DYNA, Excel, Matlab 

ƴ Interface to LS-PrePost, ANSA, 

Hypermorph, é 

Ą shape optimization 

ƴ Interface to META Post 

Ą result extraction 

ƴ Interface to LS-OPT 

Ą nested optimization 

ƴUser-defined interface 

ƴ Interface to Queuing Systems 

ƴPBS, LSF, LoadLeveler, SLURM, AQS, User-defined, é 

Ą LS-OPT as process manager 

 

 

About LS-OPT 



ƴLS-DYNA integration 

ƴ Importation of design parameters 

from LS-DYNA keyword files 

(*PARAMETER) 

ƴSupport of include files 

(*INCLUDE) 

ƴResult extraction of most LS-DYNA  

response types 

ƴChecking of LS-DYNA keyword files 

(*DATABASE_) 

ƴMonitoring of LS-DYNA progress 

ƴD3plot compression 

 

About LS-OPT 



ƴ(Sequential) Response Surface Method ((S)RSM) 

ĄMetamodels 

ƴPolynomials 

ƴRadial Basis Functions (RBF) 

ƴFeedforward Neural Networks (FFNN) 

ƴGenetic Algorithm (MOGA->NSGA-II) 

Ą Multi-objective Optimization 

ƴDirect 

ƴMetamodel-based 

ƴMonte Carlo Analysis 

Ą Robustness Analysis 

ƴDirect 

ƴMetamodel-based 

 

 

Methodologies 



ƴOptimization 

ƴSize-/Shape optimization 

ƴMixed continuous/discrete variables 

ƴSpecify sets of discrete variables  

(e.g. sheet thicknesses) 

ƴParameter/System Identification 

ƴMultiple load cases 

ƴMulti-disciplinary Optimization (MDO) 

ƴMulti-objective optimization (Pareto Frontier) 

ƴMulti-level optimization 

ƴReliability based design optimization 

ƴRobust parameter design 

ƴMethodologies 

ƴMeta-model based approaches 

ƴGenetic Algorithms  

(MOGA->NSGA-II) 

 

Applications of LS-OPT 



ƴOptimization 

ƴParameter/System Identification Module: 

Calibration of test and simulation curves 

or scalar values 

 

Applications of LS-OPT 
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ƴSensitivity Analysis 

ƴDesign Exploration 

ƴDOE Studies for Variable Screening  

(ANOVA, Sobol) 

ƴContribution of variables to system performance 

ƴIdentification of significant and insignificant   

variables 

ƴRanking of importance  

 

 

Applications of LS-OPT 



ƴStochastic/Probabilistic Analysis: Consideration of uncertainties 

ƴTest of Model Robustness 

ƴStatistics (mean, standard deviation) 

ƴCorrelation Analysis 

ƴReliability (Probability of Failure) 

ƴOutlier Detection 

ƴFringe statistical results on FE model 

ƴMethodology 

ƴMonte Carlo Analysis  

ƴDirect 

ƴMetamodel-based 

 

Applications of LS-OPT 
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standard deviation of y-displacement 



ƴOptimization incorporating uncertainties 

ƴRobust Parameter Design (RDO) 

ƴImprove/Maximize the  

robustness of the optimum 

ƴReliability Based Design Optimization (RBDO) 

ƴImprove failure probability of optimum 

 

Applications of LS-OPT 



ƴwww.lsoptsupport.com  

ƴMany examples, tutorials, FAQs, HowTosé 

ƴDownload LS-OPT 

 

LS-OPT Support webpage 



New features in LS-OPT 6.0 



ƴNew features for LS-OPT 6 

ƴDIC-based parameter identification 

ƴ Interactive tables 

ƴEfficient Global Optimization (EGO) 

ƴSupport Vector Classification 

ƴOther new features 

ƴOutlook 

Overview 



ƴUniaxial experiments do not  

necessarily predict non-uniform  

deformations 

ƴLocal phenomena such as  

coupon necking/barreling missed 

ƴInstability is typical in inverse  

problems of this nature 

ƴSpatially distributed (full field)  

data can provide more information 

than values at individual points 

ƴSee e.g. work by Mahnken and  

Stein, U. Hannover (1997-2001) 

 

DIC-based Parameter Identification 

Parameter values 

with confidence  

intervals 

Ferrite single crystal calibration 




