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Evaluation method of accelerated lifetime prediction model
based on cross validation

GONG Dandan, JIANG Hao, YUAN Ying

(School of Statistics and Information, Shanghai University of International Business and Economics, Shanghai 201620, China)

Abstract; The existing lifetime prediction methods for aerospace equipment, electronic devices and other high reliability products
mainly study how to establish a lifetime prediction model to predict the life of products, but lack of verification and accuracy evaluation
of the model. However, the accuracy of the model will directly affect the accuracy of lifetime prediction. In addition, the predicted
life of the same set of data often varies greatly with different lifetime prediction methods. How to choose an appropriate life prediction
model is a problem worthy of study. In view of the above problems, this paper proposes an accelerated life prediction model evaluation
method based on cross validation, which provides a new idea for the accuracy evaluation of the model and the selection of the model.
In the experiments of accelerated lifetime prediction based on random process, accelerated lifetime prediction based on degradation
trajectory and accelerated lifetime prediction based on degradation quantity distribution, this method is used to evaluate each lifetime
prediction model. The evaluation results are used as the basis for model selection to verify the effectiveness of this method.
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Fig. 2 Reliability model cross—validation scheme
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Fig. 3 Standard reliability curve and extrapolated reliability curve
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Table 1 Standard and extrapolated reliability function parameter values of Test 1
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Table 3 Parameter values of standard and extrapolated reliability

functions based on degenerate trajectory models
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Table 4 Standard and extrapolated reliability function parameter values based on the degenerate quantity distribution model

1§71 PRI AT SR PR BB (b0, d) SMERTSEE A S IE (a,b,¢,d)
T, (0.2922,0.459,0. 058 1,0. 457) (0.302 2,0. 463,0. 126 4,0. 362)
T, (0.617 8,0.440,0. 166 9,0. 347) (0. 484 1,0.474,0. 120 2,0. 393)

T, (0.726 1,0.476,0. 113 8,0. 434)

(0.902 1,0.447,0. 168 5,0. 353)
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Fig. 8 Extrapolation and standard reliability curves based on degenerate trajectory model
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Fig. 9 Extrapolation and standard reliability curves based on the degradation amount distribution model
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