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Mixed moment validation metric for models with multivariate output

ZHAO Lufeng' , LYU Zhenzhou' , ZHANG Leigang® , WANG Xinwei’
(1. School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China;
2. China Academy of Launch Vehicle Technology, Beijing 100076, China; 3. The PLA Unit 93363, Shenyang 110141, China)

Abstract ; Considering the relations among multi-outputs and the mean of single output, the mathematical expectation of single dimensional

variable and covariance metric of multi-dimensional variables were introduced into the validation metrics for models. The new metrics of LA-3M and

LR-3M were proposed for validating multi-responses at a single validation site, while the metrics of GA-3M and GR-3M were proposed to collect

data of multiple responses observed at multiple validation sites. These metrics were examined through a numerical test case and an engineering

example to illustrate their feasibility and effectiveness. Results show that the proposed metrics are efficient and they can easily measure the

differential degree of multiple responses between calculation model and physical experiment.

Key words: model validation; mixed moment; models with multivariate output; correlation; uncertainty
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Fig.6 Diagram of the cantilever beam structure
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Tab.6 Distribution parameters of inputs of the cantilever beam

iy 2 F 3

E/GPa  N(206.8,16°) N(180.3,16*) N(180.3,16%)

AR Bl 1

go/rad  N(0,0.005°) N(0,0.005%) N(0,0.005%)
e,/m  N(0,0.005*) N(0,0.005°) N(0,0.005%)
&,/GPa N(0,0.01°) N(0,0.01*°)  N(0,0.01%)
b/mm 50 50 N(50,4.5%)
h/mm 37 37 N(37,3.5%)
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Tab.7 Results of validation metric for the

cantilever beam models

LA B B 2 R 3
LA -3M 0.011 0.035 0.095
LR -3M 2.989 7.536 16.671
GA -3M 0.014 0.034 0.091
GR -3M 3.735 5.227 14.013
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