
���������� �	
�������
���������� �������������������������� �������� ������������������ ������������ ��������

�� � � �� � � � �� 	 � � � � � � � 	 
 � � ��
 �� � �� � ���� �� � �� � � �� � �� � �� � �� � � � � � � � � ��� � � � � �!

©
IF

P

GaussianGaussian processprocess metamodelmetamodel andand waveletwavelet
decompositiondecomposition for for sensitivitysensitivity analysisanalysis

Application to functional
output of computer code

Amandine Marrel
IFP Rueil-Malmaison



©
IF

P

�� � � �� � � � �� 	 � � � � � � � 	 
 � � ��
 �� � �� � ���� �� � �� � � �� � �� � �� � �� � � � � � � � � ��� � � � � �!

Framework and goals (1)
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Framework and goals (2)
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Functional metamodel : wavelet decomposition + Functional metamodel : wavelet decomposition + GpGp modelingmodeling
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Gp metamodel (1)
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Gp metamodel (2)
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Stochastic process Z with : 
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where �² is the variance

and R the correlation function
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Gp metamodel (3)
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All the details of the building algorithm in Marrel et al.[4]

Gp metamodel (4)
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Extension to a spatial output ?
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Extension of Gp metamodel to a spatial output

WaveletWavelet decompositiondecomposition + Gp + Gp modelingmodeling of coefficientsof coefficients

Input parameters
X = [X1, ... Xd ]

Simulated
maps

Selection of
main coefficients

Modeling of coefs
in function of X
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New parameters
X* = [X*1, ... X*d ]

Predicted
map

Prediction of
main coefficients
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Sensitivity analysis : Sobol indices
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Details of sensitivity analysis with Gp in Marrel et al.[3]
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Illustration on an hydrogeological transport code (1)
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Illustration on an hydrogeological transport code (2)
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of the 20 inputsof the 20 inputs

(LHS)(LHS)
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August 2002

Final concentration map
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Illustration on an hydrogeological transport code (3)



©
IF

P

�� � � �� � � � �� 	 � � � � � � � 	 
 � � ��
 �� � �� � ���� �� � �� � � �� � �� � �� � �� � � � � � � � � ��� � � � � �!

Few examples of concentration maps (few outputs of the code)Few examples of concentration maps (few outputs of the code)

Illustration on an hydrogeological transport code (4)
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Illustration on an hydrogeological transport code (5)
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DifferentDifferent strategiesstrategies for for thethe modelingmodeling ofof thethe coefficients coefficients ofof thethe waveletwavelet decompositiondecomposition

Illustration on an hydrogeological transport code (6)

MSE

----- Reference : True value of the k wavelet coefs.
----- Strategy 1 : Linear regression for the k wavelet coefs
----- Strategy 2 : Gp for the k wavelet coefs
---------- StrategyStrategy 3 : Gp for 3 : Gp for thethe k k waveletwavelet coefscoefs + + LinearLinear regressionregression for for thethe othersothers
----- Strategy 4 : Gp for the k wavelet coefs + Linear regression if Q2>0.5
----- Strategy 5 : Gp for the k wavelet coefs + Linear regression if Q2>0.7

k : Number of coefs of the wavelet decomposition
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Map of Q2

(leave-one-out on the 300 simulated maps)         

Illustration on an hydrogeological transport code (7)
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Illustration on an hydrogeological transport code (8)
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Illustration on an hydrogeological transport code (9)
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