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advanced parameter optimization in single and combined models

Agenda

 Overview Add-In GoalSeeker

 basic Examples
 Sweep with optimization
 serial optimization of two parameters
 nested optimization of two parameters
 sweep without optimization

 Examples with two model files
 successive calculations in two model files
 parameter optimization in two independent models
 parameter optimization in two combined models
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parameter sweep and advanced optimization

 compatible with all types of studies / physics
 operates on Windows, Linux and in client-server configurations
 low memory consumption – sweep results stored as table
 easy change between stored settings

 parameter sweep
 segregated or nested multi parameter optimization
 search for target value or minimum value

 automated data and mesh import and export 

advanced  possib ilit ies
—
 additional steps for initialization and analysis
 combined steps with multiple studies and method calls
 simultaneous use of two interacting model files



Parameter op t imiza t ion  – an  everyday task
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example ‚busbar‘

Example : The  ‚busbar‘ model

 introductory model from the application library
 Joule heating

Simula t ion  task
 max. operating current for different “products”  
 diagram: current versus width

boundary condit ion
 maximum temperature: Tmax = 80°C

variab le  parameter: 
 applied voltage

(current  requires AC/DC module) lo
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cha llenges
—
 simulation result Tmax used 

as boundary condition



sw eep w ith  2 independent boundary condit ions and  fina l ana lysis
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example: mechanical deformed ‚busbar‘

simplified example: Joule heating and mechanical deformation

Simulation task
 plot diagram: force versus length

independent  boundary condit ions
 maximum temperature: Tmax = 80°C
 max. deformation or max. stress

variab le  parameters 
 applied voltage
 force
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sw eep w ith  2 coupled boundary condit ions
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example ‚busbar‘
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Optimizing the ‚busbar‘

Simulation task
 “product”  optimization 
 diagram: current versus width 
 diagram: thickness versus width

boundary condit ion
 maximum temperature: Tmax = 80°C
 maximum current density

variab le  parameter: 
 applied voltage
 thickness

cha llenges
—
 coupled boundary conditions



parameter sw eep
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sweep without optimization – basic features

Advantages

 parameter combinations: all or specified

 memory conserving 
 memory consumption independent of parameter list

 well-arranged result table
 with parameters and multiple derived values
 optionally saved after each calculation

 four step calculation
 init: opt. initialization
 run: update study , run study or parameter optimization
 final: opt. final calculations
 calculation of derived values  result table lo
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advanced step options
parameter sw eep
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»
all step opt ions may
access a  2nd  model «

examples
—
 run multiple studies
 use derived result as input parameter
 use deformed geometry as input
 export images or data



step  opt ions and  2nd model
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successive calculations in two model files
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parameter op t imiza t ion  in  tw o independent models
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combining production and application

analyze device properties

model 1: fabrication process
 e.g. material extrusion, bending, heat treatment
 anything which has influence on the device

model 2: fina l applica t ion
 e.g. mechanical, electrical or optical properties
 anything which is influenced by the result of model 1
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a dvan tages
—
 reduced model complexity
 independent development by different people
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combining production and application
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optimize fabrication process

model 1: fabrication process
 e.g. material extrusion, bending, heat treatment
 anything which has influence on the device

model 2: fina l applica t ion
 e.g. mechanical, electrical or optical properties
 anything which is influenced by the result of model 1

advantages
—
 reduced model complexity
 independent development by different people



planned  deve lopments
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combined  steps

 modify ‘parametric sweeps’, i.e. use study results e.g. eigenmode values in a parametric sweep test
 modify arbitrary solution parameter, e.g. tolerance settings, iterations, etc. planned

genera l modifica t ions

 implement complex parameter and results in progress
 increase solution speed for nested goal seeks starts soon
 batch sweep planned



Thank you for your attention!
—
Dr. Dirk Kähle r
Process In tegra t ion  and  Pilo t  Product ion
dirk.Kaehle r@isit .fraunhofer.de
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