CALIBRATION WITH DIRECT OPTIMIZATION
BAYESIAN CALIBRATION
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I USE DIRECT OPTIMIZATION FOR CALIBRATION

@ See Tutorial 12 for direct optimization
@ See Tutorial 10 for calibration

A.Import DOE / Direct Optimization

B. If outputs of chosen simulator are functional variables
1. Define calibration / import exeprimental data

2. Define Optimization problem to change possibly the inputs bounds
—> define optimization problem formulation / change inputs info for optimization

3. Define initial inputs values

4. Launch initial values to run a first simulation
— objective functions are built with default weights (set to 1)

5. Change possible the weights in Define calibration / define objective function

C. Define Optimization problem
Define objective function to be minimized
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I BAYESIAN CALIBRATION [1]]2][3][4]

Solver = HubOpt Bayesian calibration

@ Set maximal number of simulations (maxeval)
@ Set the size of initial DoE (nx0)

@ Set the number of simulations per iteration

see also advanced parameters for optimizer

Export iterates of optimization

Outputs of HubOpt solver in lagun/Saved Optimizations/yyyy-mm-dd_**h**m**s

@ PostSample_X.txt : sample of the posterior inputs

@ PostSample.txt : sample of the posterior inputs and associated objective function values

@ Sample.RDS : R data structure containing kriging models, posterior samples, posterior
quantiles, ...
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HOW TO ANALYZE AND VISUALIZE OUTPUTS WITH LAGUN ?

A.lmport DOE from file PostSample.txt (see Tutorial 2.2)
Preliminary exploration / parallePlot with histograms to analyze the posterior distribution
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HOW TO ANALYZE AND VISUALIZE OUTPUTS WITH LAGUN ?

B. Export iterates =2 can be used in “import DOE” functionality
1. To build kriging model of objective function Refine sampling
2. Explore with surrogate model (see Tutorial 4) in reduced input domain

Qualitative Exploration \

Choose Input(s) to Visualize Choose Output(s) to Visualize Visualize Histograms Manual Bounds
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HOW TO ANALYZE AND VISUALIZE OUTPUTS WITH LAGUN ?

B. Export iterates =2 can be used in “import DOE” functionality
1. To build kriging model of objective function
2. Explore with surrogate model
3. Refine Sampling




HOW TO ANALYZE AND VISUALIZE OUTPUTS WITH LAGUN ?

B. Export iterates =2 can be used in “import DOE” functionality _
_ o o _ Inverse sampling
1. To build kriging model of objective function for small values
2. Explore with surrogate model of objective function

Qualitative Exploration

Choose Input(s) to Visualize Choose Qutput(s) to Visualize Visualize Histograms
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HOW TO ANALYZE AND VISUALIZE OUTPUTS WITH LAGUN ?

B. Export iterates =2 can be used in “import DOE” functionality
1. To build kriging model of objective function
2. Explore with surrogate model
3. Refine sampling
4. Inverse sampling

Choose Inputis) to Visualize Choose Outputis) to Visualize Visualize Histograms Manual Bounds
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Ifyou change cutoffs, you need to reactive display to update the table
Select x ] a oF oF2 0F3 OFtotal
5001 Inverse 129705061123072 -1.02500305610241 -0438375510280283 1.10204393833504 243472312334854 0.71045524028855 1136870851553 A
5002 Inverse 147106521100329 -1.08237903525408 -0482387919747578 143606593888253 2372534524032 813245932410382 1874762541501
5002 Inverse 154723776317416 -1.09954855027899 -051141958927832 322075496222824 363407834773848 193586274507184 35.1080259645241
5004 Inverse 135843757092435 -1.05358715372261 -0516775236983587 420710817524232 10.9193521054392 -291304544791029 28 0453037825194
5005 Inverse 1298004315366 -1.09086877226786 -0483538365198476 7.57002603355795 24.3476063224204 128262667041584 29.0650244828584
5006 Inverse 142300272691873 -1.11783725917289 -0500223020574763 125474705738551 430034186427573 364252710285277 3328240751853
5007 Inverse 1.45359550350576 -1.07258814805602 05038825 23737435 71.4714880576357 2 55857007002828 255183229088095 5 12333282572055
5008 Inverse 15308655041 5283 -1.03048236500767 -0502130155004441 16.7047541840837 £55363174367253 12.0031325017723 1780738224265
5003 Inverse 1.76330777743976 -1.06244333300701 -0438008027387054 277022062893857 324196458193717 1,68555677270524 25.2225451850682
5010 Inverse 1.4372B415635701 -1.11103630560387 -0.436701306150518 470830458402634 352686106407787 298122377315716 19.2705755177885
L1 ikl loyers; 1 230TIREAEEC40 10318007 il 130 119411025196 391 1321 1 ha

Showing 1 to 11 of 1,000 entries
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HOW TO ANALYZE AND VISUALIZE OUTPUTS WITH LAGUN ?

C. Export iterates = can be used in “import DOE” functionality
1. To build kriging model of objective function
2. Explore with surrogate model
3. UQ with surrogate model (see Tutorial 5)
4. Fit a model to posterior input laws
* change uncertainty definition (marginals): set all to “estimated”
* change uncertainty definition (dependence): groups unknown

 distribution fitting (maginals) with file PostSample_X.txt : try parametric and then non-parametric
* select distributions (marginals)
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HOW TO ANALYZE AND VISUALIZE OUTPUTS WITH LAGUN ?

C. Export iterates = can be used in “import DOE” functionality

1. To build kriging model of objective function
2. Explore with surrogate model

3. UQ with surrogate model (see Tutorial 5)
4. Fit a model to posterior input laws
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* change uncertainty definition (marginals): set all to “estimated”
* change uncertainty definition (dependence): groups unknown
 distribution fitting (maginals) with file PostSample_X.txt : try parametric and then non-parametric

» select distributions (marginals)
 distribution fitting (dependence)

Automatic selection of copula groups

Choose Correlation Type

Kendall's tau ~

Number of Clusters

xX2

X3

Kendall's tau coefficient (pseudo-obs)

Kendall's tau coefficient (estimated copula)




HOW TO ANALYZE AND VISUALIZE OUTPUTS WITH LAGUN ?

C. Export iterates = can be used in “import DOE” functionality

1. To build kriging model of objective functior 3. UQ with surrogate model (see Tutorial 5)
2. Explore with surrogate model 4. Fit a model to posterior input laws
5. Propagate uncertainties to objective function

Global Propagation ~ Probability Estimation

Cheose Qutput to Visualize Cheose UQ propagation visualization

Uncertainty Propagation for OFtotal

Sample Size

10000

& Export UQ propagation
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Mean 5542 1709 6254 6318
Standard deviation 6697 2023 3469 6815

Median 2684 99.73 7329 3494 ( f Energies
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Quantile 75% 8033 2204 864.6 2974
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