2018-06-26 16:31:16
http://kns.cnki.net/kcms/detail/21.1124.TP.20180626.1631.013.html

Fxx & Hx %5-’ %'J —1‘5 * gﬁ Vol.xx No.x
xxxx F xH Control and  Decision XXX. XXXX

DOI: 10.13195/j.kzyjc.2018.0309

R SRR T S MRS AT\ B 77 R

KRR, 7 E R, R 42, IR A
(1. EITRE WMk 2E8, JE17 361005:2. Bt as i Kok 22 HLHE2ERE, B aE 210016)

& FERENUAA SRR & A8 MR A MR G AEZL T, B2 th — i 22 ma SRS AR A A P v, MR AR AL R Y
RN B 3 BRI T AR 7 vE A 07 B 5 R0 45 R — BORE B, (HAL e AR B 7 VR AN IE T 2 AN A ki
L D 22 Hin R AR DA ) . AN 5 1 2% R T 2 e I AR AR B L e A, S R T B 1 22 A e
PRI R 7 A 5 X 0 U U 50 T i AN PR BB 45 R 23 2 AT 2 ) 1) 2 S AR RS 1 e B N D PR 8 PR ARE A kT 22 i 7
BRI B AT R, DD RSN E, BN B2 IR RTIAE E SRS K
PE B 1 2 A Y b B ) . B 1 EL R BAIE T 7R IE R AR e M, IR % T RN T “2014 S 3 T 3AIE
S B A BB IT. B FCER I, JE SR SR T ECEE B AR BE B R T DA AU R 22 AR S N R 2 i
R NER )

XHEIR): BALHAIA; B B ZAHOCIA N B MR A B IR A &

FESES: TP273 RAPRESED: A

Model Validation Metrics with Multiple Correlated Responses under the
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Abstract: A new model validation metric for multiple response is presented under the framework of probability box that
characterized by mixed aleatory and epistemic uncertainties. Area metric is mainly used to quantify the measurement of
agreement between the simulation results and experimental observations under the framework of probability box.
However, the traditional area metric is not suitable for validation activities with multiple outputs when the responses are
related with each other. Multi-response model validation metric considering uncertainty conditions, actually returns the
quantification of the difference between joint probability distribution functions of simulation results and experimental
observations. The Mahalanobis distance is introduced to convert the multi-dimensional samples into Mahalanobis
distance values. Then, cumulative probability distribution function of Mahalanobis Mahalanobis distance is defined, and
probability box of the simulation and experimental observations is obtained by double-deck Monte Carlo sampling. As a
result, the validation metric for multiple responses is converted into the calculation of area of the Mahalanobis distance.
The effectiveness and stability of the method is validated based on a simulation example and ‘the 2014 Sandia
Verification and Validation Challenge’ engineering problem. The research demonstrates that the proposed validation
metric for multiple related responses based on Mahalanobis distance and probability box is feasible and effective.
Keywords: Model Validation; Validation Metrics; Multiple Responses; Probability Box; Mahalanobis Distance; Area
Metrics
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