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IDEA: Use the surrogate models to perform
problem

the optimization
min f(x) —> ldentify the best points for the

Models xERS ¢ optimization and learning of the model
\L L c (x). > 0 via an iterative enrichment process
Expensive to —
evaluate black GP based models >
box models = 2 prediction and error

Infill criteria IC that allows
—> to choose the new point to
Take the constraints into

evaluate (El, etc.) | 1]
account |

Surrogate model

Mixture of Experts

Find and train expert models on changing behavior areas [3]

SEGOMOE [3]

Compute the Evaluate the Train the GP
Observation points based models

v

( ) | (maxIC(x)

. x€ERA
S.t.

c(x)=0

e Gaussian mixture model clustering

e Each point x of the domain belong to each
cluster k with a probability a;, (x)

AP — True objective function
»+= Objective function model
0.4 0.6 0.8 10 . . L. -
X @ Objective training points

One enrichment step k Enriched point

Observations Clusters probabilities Cluster borders

* One Gaussian Process (GP) model
(P (%), 85, (x)) trained by cluster

Uil o KPLS & KPLS+K: GP mixed with PLS for

large scale model [2] max [C (x) 'A,‘dd the u.ncertainty New constraints
x€R4 information on the handling
e V(x) = a, (x)V., (x) = Prediction o S.t. constraints surrogate o
Recombination y(x) = 2y ()91 () fy é(x) =0 & criteria CHC

models

« §2(x) = Yrai(x)$7 (x)>Error estimation

MG =8(x)  EF(0) =)o (55) 6@ (55) -

Ulx)=¢(x) +16(x), AEF(x) =pc(x)+ (1 —B)EF(x) —1,

® = cdf of N(0,1) ¢ = pdfof N(0,1) p €[0,1] 7 € [0,3]
Results on engineering test cases ADODG6 (17DV, 1C [3]) max IC (x) Find most probable
Aerodynamic wing shape constrained optimization New optimization xeR4 Areas and search in
local sub-problem S.t.

CHC(x) >0 uncertain areas
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SNOPT 5/15 (33%)
1 Global & 5 Local Global
minima SEGO-\I 18/18 (100%)
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