e Mk M

Has5k 10 Vol. 45 No. 10
2024 410 A Chinese Journal of Scientific Instrument Oct. 2024

DOLI: 10. 19650/]j. cnki. ¢jsi. J2413073

AE5E £ IS T Lo 4= %% (] 7 St 18] SR a FE T il

ARORLRRA R
(AT RS S Asb TR & 230009)

W E ARG AN M AR SR 4, LR SE M B N 2 gL A 1] BRGSO 0 BEMLE L B S8 S IS Y 5 2
P AR T 5 s e I B KPR, DR, Aol 7 R 58 SE ARG T A D2 45 5% ) 28 295 1) [ BJCIEC e T ] 0, o 25 3 22 4 L
FEEE S, ACOH L L TA RS O 5 TOURETE A B A0SR 9 58 26 48 T 245 56 1) 28 56 [R) i fgg e T 5712
T 3 A RS T T 010 R 2 i B [ B B (1% T R A, 40 3285 SR 58 95 A8 U 119 T BRI 5 G IR A AR 28 L) 50300 ] ki s 7 44 114
FIRMR Fdr, LU0 as RARE IrR Iy vk A 2 Fh T 00 A7 5 (i P 40 TOUI 10 AH P RG E 43 S SR B 95. 48% A1 96. 14% , B AR T
Xof b SR FH R B SCER P 0 i

KBIA . LRARFE 10 R G MBI ; 3B 58 2 4-0E  AE RT T O 5 TOURI 0 & 4B b s

hESES, THI65+.3 XHEARIRAD: A E KArEZEFENE: 510. 8060

Intermittent fault prognosis for steer-by-wire system in the
presence of imperfect maintenance

Yu Ming, Cheng Quqi, Cheng Rui

(School of Electrical Engineering and Automation, Hefei University of Technology ,Hefei 230009, China)

Abstract: The steer-by-wire system is a key part of the development of autonomous driving technology, and its reliability directly affects
driving safety. The randomness of intermittent faults and the complexity of imperfect maintenance pose significant challenges to the design
of fault prediction methods. Therefore, how to solve the intermittent fault prognosis problem of the steer-by-wire under imperfect
maintenance is of great significance for driving safety. This article innovatively proposes an intermittent fault prediction method for the
steer-by-wire system in the presence of imperfect maintenance based on the variable-size window and the operation condition-dependent
compound degradation models. Extracting two features of intermittent fault through the concept of variable size window, the operation
condition-dependent compound degradation models incorporating the effect of imperfect maintenance are formulated to predict the
remaining useful life of the intermittently faulty component. The experimental results show that the developed method can achieve the
relative accuracies of remaining useful life prediction with 95.48% and 96. 14% under two operation conditions, which is obviously
superior to the methods used in the existing literatures for comparative experiments.
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Fig. 2 Bond graph model of the steer-by-wire system
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Table 1 Fault signature matrix of the steer-by-wire system
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Table 3 Actual and estimated intermittent fault values of 3,

v HIHA A
A~ By By By By By By
/s eni/s By s anys By
1 20 24.077 0.87 20.012 24.067 0.870 8
1 2 37 42 0.89 37.012 42.007 0.8885
3 53 59 0.88 52.985 58.990 0.8809
1 67.5 72.004 0.79 67.472 71.994 0.791 1
2 2 83 88.5 0.8 83.014 88.486 0.801 2
3 98 104.61 0.78 98.008 104.626 0.7779
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1 153.69 157.017 0.76 153.681 157.011 0.760 7
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