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Motivation

Å The optimization of advanced optical designs 
is very challenging due to their 

ï complexity, 

ï nonlinearity, 

ï a huge number of input parameters and 

ï interactions between them . 

Å The demands for the systemôs performance are 

ï versatile and 

ï very high and even get higher concerning optimization 
and robustness criteria. 

Å Furthermore, totally new developments , like 

ï new materials, 

ï manufacturing possibilities and 

ï very short product development times, 

simultaneously, require advanced methodologies 
to develop competitive optical products.

© Dynardo GmbH
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Solution

Å Dynardo supports the whole virtual product 
development process with software solutions 
including

ï Process integration 

ï Building workflows

ï Automation

ï Robust Design Optimization

© Dynardo GmbH

optiSLang
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Robust Design Optimization of optical systems

Å Pareto optimization for the Cooke triplet problem
-> optimization criteria vs. robustness

© Dynardo GmbH

B. Albuquerque, 2014, dissertation, ĂMulti-objective Memetic Approach for the automatic design of optical systemsò
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Optimization criteria
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Å ñPareto optimizationò for a mechanical hook
-> optimization criteria vs. robustness

© Dynardo GmbH

J. Will, T. Most, S. Kunath, 2014, NAFEMS, ĂRobust Design Optimization in Virtual Product Developmentò

https://www.nafems.org/publications/browse_buy/browse_by_topic/education/r0122-robust-design-optimization-in-

virtual-product-development/

Optimization criteria
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Robust Design Optimization of mechanical systems

https://www.nafems.org/publications/browse_buy/browse_by_topic/education/r0122-robust-design-optimization-in-virtual-product-development/
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Robust Design Optimization of mechanical systems

Å ñPareto optimizationò for a mechanical hook
-> robustness criterium : failure rate was minimized from 22% to 
less than 1: 1.000.000
-> optimization criterium : mass was minimized by 6%

© Dynardo GmbH

J. Will, T. Most, S. Kunath, 2014, NAFEMS, ĂRobust Design Optimization in Virtual Product Developmentò

https://www.nafems.org/publications/browse_buy/browse_by_topic/education/r0122-robust-design-optimization-in-

virtual-product-development/

https://www.nafems.org/publications/browse_buy/browse_by_topic/education/r0122-robust-design-optimization-in-virtual-product-development/


8WOST Infotag: ĂFertigungsgerechtes optisches Designñ, 05.06.2019, Weimar

Dynardo GmbH

© Dynardo GmbH

Robustheitsanalysen unter 

Berücksichtigung 

fertigungstechnischer 

Toleranzen



9WOST Infotag: ĂFertigungsgerechtes optisches Designñ, 05.06.2019, Weimar

Dynardo GmbH

Model Calibrations
Identify important model parameter 

for the best fit between simulation 

and measurement

Model Calibrations
Identify important model parameter 

for the best fit between simulation 

and measurement

DesignImprovement
Optimize design performance

Design Quality
Ensure design robustness 

and reliability

Design Quality
Ensure design robustness 

and reliability

Design Understanding
Investigate parameter sensitivities, 

reduce complexity and 

generate best possible meta models

Design Understanding
Investigate parameter sensitivities, 

reduce complexity and 

generate best possible meta models

CAE-Data

Measurement

Data

Robust Design

Design Improvement
Optimize design performance

© Dynardo GmbH
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Automatic workflow 

with a minimum of solver runs to:

Å identify the important parameters for each response

Å Generate best possible metamodel (MOP) for each response

Å understand and reduce the optimization task

Å check solver and extraction noise

Sensitivity Analysis
Understand the most important input variables!
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