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Bi-directional optimization method for health state prediction and
maintenance decision-making of electromechanical systems
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Abstract:In the application scenario of the actual health management for complex equipment health managements, represented by
electromechanical systems, health perception and maintenance decision-making depend on the mined evolution mechanism of state of
health. Both of them show an obvious coupling on their base knowledge whiling operating. The corresponding binary knowledge has the
value of bi-directional fusion. Inspired by the bi-directional fusion of fault detection-maintenance binary knowledge, this article proposes
a bi-directional optimization method of health perception and maintenance decision-making for electromechanical systems to regularly take
advantage of the limited operation records accumulated in one period to optimize the previous health perception and maintenance decision-
making model. Finally, the proposed bi-directional optimization method is evaluated by using the simulation experiment of the antenna
leveling system in the actual electromechanical system, where the health prediction error is reduced to 0.002%. The maintenance
decision-making benefit is increased to 93.57, which verifies the effectiveness of the proposed collaborative method of health state
prediction and maintenance decision-making.
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Fig. 1 The overall structure of bi-directional optimization of health trend perception and maintenance decision-making
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Table 1 Real fault information of the chosen antenna levelling system

[3{iAha TR 24 R K% A % [ RS R S A i
1 RERJE R TRV 0.90 0.95 0. 146 2,3 0.3,0.7
2 5 AR A S A B A3 0. 90 0.95 0. 044 5,6 0.5,0.5
3 RN RESE 2 F 0.90 0.95 0.102 4,6,7,8 0.3,0.3,0.2,0.2
4 PR AL B 0.95 0.98 0. 044 16 1.0
5 A5 A= FRL AL e 0.95 0.97 0.031 16,17,18 0.4,0.3,0.3
6 DRV P i 1.00 1. 00 0. 150 11,12,13,14 0.3,0.2,0.2,0.3
7 TR LS 0.92 0.96 0. 029 - -
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9 Fe PR B 0.92 0.97 0. 009 - -
10 30 TF 2 i 0 Al 22 0.93 0.97 0. 007 9 1.0
11 MR e 1. 00 1.00 0. 049
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15 R HL R 0.95 0.97 0. 041 - -
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17 22 fb 4 5 I 0.95 0.97 0. 007 - -
18 2k i 25 0.95 0.97 0. 007 - -
19 TR AL R 0.95 0.98 0.018 22 1.0
20 TP 2 H i il e 0.95 0.97 0.023 - -
21 25 AR IT AL 0.95 0.97 0.023 - -
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Table 2 Real maintenance information of the chosen antenna levelling system
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optimization method of health trend perception and

maintenance decision-making
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