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For what ANSA & META? 

ÅANSA for model/shape change according to design variables 
(parameters in text files can be handled directly from LS-OPT) 

ÅMETA for results extraction of arbitrary solvers 
(LS-DYNA results or text files can be handled directly) 

ÅSetup phase 

-design variables defined in ANSA → transfer to LS-OPT 
-histories and responses defined in META → transfer to 

LS-OPT 
ÅOptimization (Run) phase 

-design variables controlled by LS-OPT → transfer to ANSA 
-histories and responses calculated by META → transfer to 

LS-OPT 
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Optimization Setup 
ANSA → Solver → META → LS-OPT 

LS-OPT 
Responses,
Histories META 

Solver 
Results 

Solver Run 

DV File, 
Input Deck 

Execute 
Optimization Task 

Define 
Optimization Task 

ANSA 
database 
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Optimization Setup 
ANSA → Solver → META → LS-OPT 

ÅSet DV file, Design Variables, Solver Input Deck 

ÅLink Design Variables to Model Parameters: 
→Morphing Parameter 
→ANSA Parameter 
→User Scripts 

LS-OPT 
Responses,
Histories META 

Solver 
Results 

Solver Run 

DV File, 
Input Deck 

Execute 
Optimization Task 

Define 
Optimization Task 

ANSA 
database 
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Optimization Setup 
ANSA → Solver → META → LS-OPT 

Å‘Baseline run’: 

→Validate Optimization Task 
→Output Solver Input Deck 

ÅSave DV File 

LS-OPT 
Responses,
Histories META 

Solver 
Results 

Solver Run 

DV File, 
Input Deck 

Execute 
Optimization Task 

Define 
Optimization Task 

ANSA 
database 

Optimization with ANSA, LS-OPT and META 5 



COMPUTER AIDED ENGINEERING 

Copyright 2020, LASSO Ingenieurgesellschaft mbH 
All rights reserved 

Optimization Setup 
ANSA → Solver → META → LS-OPT 

ÅInitial Solver Run: 

→Check, if it runs at all ;) 
→Get sample result files for setup of result 

extraction 

LS-OPT 
Responses,
Histories META 

Solver 
Results 

Solver Run 

DV File, 
Input Deck 

Execute 
Optimization Task 

Define 
Optimization Task 

ANSA 
database 
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Optimization Setup 
ANSA → Solver → META → LS-OPT 

ÅManual extraction of solver results 

ÅCreate session/script of the extraction process 
(e.g. via OptimizerSetup Toolbar) 

ÅOutput formatted result file 

LS-OPT 
Responses,
Histories META 

Solver 
Results 

Solver Run 

DV File, 
Input Deck 

Execute 
Optimization Task 

Define 
Optimization Task 

ANSA 
database 
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Optimization Setup 
ANSA → Solver → META → LS-OPT 

ÅInput of Design Variables from ANSA 

ÅInput of Histories, Responses from META 
ÅFine Tuning of Design Variables 

(Dependencies, Ranges, ...) 
ÅSelection of Optimization Strategy 

ÅDefinition of Objectives and Constraints 

LS-OPT 
Responses,
Histories META 

Solver 
Results 

Solver Run 

DV File, 
Input Deck 

Execute 
Optimization Task 

Define 
Optimization Task 

ANSA 
database 
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ANSA – Optimization Task 

1. Design Variable File 

2. Design Variables 

3. Output Solver Deck 

3 main task items 

Optimization with ANSA, LS-OPT and META 9 



COMPUTER AIDED ENGINEERING 

Copyright 2020, LASSO Ingenieurgesellschaft mbH 
All rights reserved 

ANSA – Optimization Task 
Design Variable File 

Correctly formatted for 
import in LS-OPT 
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ANSA – Optimization Task 
Design Variables → Morphing Parameters 
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ANSA – Optimization Task 
Design Variables → Morphing Parameters 
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ANSA – Optimization Task 
Design Variables → Morphing Parameters 

Shape modification 

Design Variable = 10.0 

Morphing Parameter 

Width of depressions 
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ANSA – Optimization Task 
Design Variables → Morphing Parameters 

Shape modification 

Design Variable = -5.0 

Morphing Parameter 

Width of depressions 
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ANSA – Optimization Task 
Design Variables → ANSA Parameters 
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ANSA – Optimization Task 
Design Variables → ANSA Parameters 
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ANSA – Optimization Task 
Design Variables → ANSA Parameters 

Modification of shell thicknesses, materials, etc. 

Design Variable = 5.0 

ANSA Parameter 
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ANSA – Optimization Task 
Design Variables → ANSA Parameters 

Modification of shell thicknesses, materials, etc. 

Design Variable = 1.0 

ANSA Parameter 
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ANSA – Optimization Task 
Design Variables → ANSA Parameters 

Modification of connections (weld spot distance, diameter, etc.) 

Design Variable (weld spot distance) = 

ANSA Parameter 

50 
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ANSA – Optimization Task 
Design Variables → ANSA Parameters 

Modification of connections (weld spot distance, diameter, etc.) 

Design Variable (weld spot distance) = 

ANSA Parameter 

20 
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ANSA – Optimization Task 
Design Variables → ANSA Parameters 

Design Variable (weld spot diameter) = 

ANSA Parameter 

6.0 

Modification of connections (weld spot distance, diameter, etc.) 
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ANSA – Optimization Task 
Design Variables → ANSA Parameters 

Design Variable (weld spot diameter) = 

ANSA Parameter 

3.0 

Modification of connections (weld spot distance, diameter, etc.) 
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ANSA – Optimization Task 
DOE → Simulate 

ÅChecking DV combinations (e.g. Full Factorial) → Model Validity 
ÅChecking Element Criteria 
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ANSA – Optimization Task 
DOE → Simulate 

ÅChecking DV combinations (e.g. Full Factorial) → Model Validity 
ÅChecking Element Criteria 

Failed elements 
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ANSA – Optimization Task 
User Scripts 

For improving mesh quality 
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ANSA – Optimization Task 
User Scripts 

For improving mesh quality 
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ANSA – Optimization Task 
User Scripts 
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META – OptimizerSetup Toolbar 
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META – OptimizerSetup Toolbar 

ÅResponses from annotations, variables, 
advanced expressions 
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META – OptimizerSetup Toolbar 

ÅResponses from annotations, variables, 
advanced expressions 

ÅHistories from 2D plot curves 
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META – OptimizerSetup Toolbar 

Correctly formatted for 
import in LS-OPT 

Exports: 

ÅSession file (for reproduction of 
results extraction) 

ÅOutput file, containing responses 
and histories 
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Connecting ANSA to LS-OPT 

Stage for ANSA 
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Connecting ANSA to LS-OPT 

ANSA → DV file → Design Variables in LS-OPT 
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Connecting ANSA to LS-OPT 

Fine Tuning of Design Variables, e.g. 

ÅRanges 
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Connecting ANSA to LS-OPT 

Fine Tuning of Design Variables, e.g. 

ÅRanges 

ÅDependencies 
Åetc. 
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Connecting META to LS-OPT 

Stage for META 
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Connecting META to LS-OPT 

META → Output file → Responses and Histories in LS-OPT 
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LS-OPT 

Optimization Run 
LS-OPT → ANSA → Solver → META → LS-OPT 

Objectives, 
Constraints 

Response 
Variables META 

Solver 
Results 

Solver 

Solver 
Input 

ANSA DV file 

Start 
Loop 

LS-OPT determines set of DV and 
outputs DV file 
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LS-OPT 

Optimization Run 
LS-OPT → ANSA → Solver → META → LS-OPT 

Objectives, 
Constraints 

Response 
Variables META 

Solver 
Results 

Solver 

Solver 
Input 

ANSA DV file 

Start 
Loop 
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LS-OPT 

Optimization Run 
LS-OPT → ANSA → Solver → META → LS-OPT 

Objectives, 
Constraints 

Response 
Variables META 

Solver 
Results 

Solver 

Solver 
Input 

ANSA DV file 

Start 
Loop 

ÅANSA reads DV from DV file 
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LS-OPT 

Optimization Run 
LS-OPT → ANSA → Solver → META → LS-OPT 

Objectives, 
Constraints 

Response 
Variables META 

Solver 
Results 

Solver 

Solver 
Input 

ANSA DV file 

Start 
Loop 

ÅANSA reads DV from DV file 
Åexecutes Optimization Task sequence 
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LS-OPT 

Optimization Run 
LS-OPT → ANSA → Solver → META → LS-OPT 

Objectives, 
Constraints 

Response 
Variables META 

Solver 
Results 

Solver 

Solver 
Input 

ANSA DV file 

Start 
Loop 

ÅANSA reads DV from DV file 
Åexecutes Optimization Task sequence 
Åoutputs solver input deck 

*.key / *.nas / *. inp 
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LS-OPT 

Optimization Run 
LS-OPT → ANSA → Solver → META → LS-OPT 

Objectives, 
Constraints 

Response 
Variables META 

Solver 
Results 

Solver 

Solver 
Input 

ANSA DV file 

Start 
Loop 

ÅLS-OPT invokes solver runs 
                              

*.key / *.nas / *. inp 
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LS-OPT 

Optimization Run 
LS-OPT → ANSA → Solver → META → LS-OPT 

Objectives, 
Constraints 

Response 
Variables META 

Solver 
Results 

Solver 

Solver 
Input 

ANSA DV file 

Start 
Loop 

ÅLS-OPT invokes solver runs 
ÅSolver produces result files 

*.key / *.nas / *. inp 

d3plot / *.op2 / *.odb 
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LS-OPT 

Optimization Run 
LS-OPT → ANSA → Solver → META → LS-OPT 

Objectives, 
Constraints 

Response 
Variables META 

Solver 
Results 

Solver 

Solver 
Input 

ANSA DV file 

Start 
Loop 

META executes session file to extract 
responses from solver results 

d3plot / *.op2 / *.odb 
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LS-OPT 

Optimization Run 
LS-OPT → ANSA → Solver → META → LS-OPT 

Objectives, 
Constraints 

Response 
Variables META 

Solver 
Results 

Solver 

Solver 
Input 

ANSA DV files 

Start 
Loop 

LS-OPT reads responses and evaluates 
objectives/constraints 
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LS-OPT 

Optimization Run 
LS-OPT → ANSA → Solver → META → LS-OPT 

Objectives, 
Constraints 

Response 
Variables META 

Solver 
Results 

Solver 

Solver 
Input 

ANSA DV files 

New 
Loop 

ÅLS-OPT calculates new values for DVs 
ÅWhole process repeated until 

optimal solution 

Initial 
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LS-OPT 

Optimization Run 
LS-OPT → ANSA → Solver → META → LS-OPT 

Objectives, 
Constraints 

Response 
Variables META 

Solver 
Results 

Solver 

Solver 
Input 

ANSA DV files 

New 
Loop 

ÅLS-OPT calculates new values for DVs 
ÅWhole process repeated until 

optimal solution 

Optimal 
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Optimization with ANSA, LS-OPT and META 

More information and examples on 
www.lsoptsupport.com 
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