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Abstract

Parameter uncertainty plays an important role in system performance and
robustness. This research builds up a procedure for calibrating deviated pa-
rameters. However, there may be difficulties applying parameter calibration
in complex system,namely (1) computation inefficiency due to a large num-
ber of parameters, (2) inaccuracy in parameter calibration, and (3) low con-
fidence in calibration result. This research selects important parameters by
main effect analysis and uses the neural network to calibrate parameters via
performance deviation. After getting calibration results via different perfor-
mance deviation, we use the decision tree to increase the accuracy of cali-
bration and evaluate the result by applying confidence interval. The method
is demonstrated in an engineering case: vehicle dynamic test, the minimum

mean square error of calibration is 0.136%.

Keywords:complex system analysis, parameter uncertainty, parameter cali-

bration, main effect analysis, neural network, decision tree
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