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P i BOR BRI, I 25 AL AL 3k (Reduced
Bert Training, RBT) " 3C A SR i & AL BLEC R
RBT B8 75 2020 4F fh I 7K 35 Tolk R 2 8 3T 3
WFFE O3 o IR R I8 Dy b SC 4 Sk R
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Xt Gt F A EHS M fE 2% B0 2R B DL KORT
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2) T Ui VA SR W B T B I A AR 4 2
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Fig.2 Model training effect
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Table 3 Example of maintenance level classification
i A SCA PR AR
20204F 9 7 10 H , % fal (i o L P9 BE HEATSE g g
PN GO XX SRR, oA A 2 A Tl
2023 4F 8 H 22 H Xl vk # AT W ME ME
ViR B XX, T 8 A AT TR 5T
e R A
20234F 7 7 3 H XA R BEAT KRB R KB K&

T AT AR B AR N BT XX, XX
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Table 6 Example of equipment runtime extraction result
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Fig. 7 EHS position characteristics monitoring data
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Table 7 Reference values and assessment scale
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HASWF] Tral/ms 84 100 115
i AR L Frel/ () 17 19 21
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Table 8 Optimal reference value
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Table 9 Optimal values for other model parameters
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Fig. 11 Comparison of output utility before and after

model optimization
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Table 10 Calculation results of quantitative evaluation

indicators
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Fig. 13 Model scoring results comparison
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Health assessment for electro-hydraulic servomechanism with
multi-source information fusion

LI Wenbo, ZHOU Zzhijie*, WANG Zhaogiang, FENG Zhichao, SUN Yijie, ZHANG Xinyi
College of Missile Engineering, Rocket Force University of Engineering, Xi’an 710038, China

Abstract. Electro-Hydraulic Servomechanism (EHS) serves as critical actuators in aerospace equipment, and main-
taining its health status is vital for ensuring the safe and stable operation of aerospace systems. However, existing
health assessment models face two major challenges: first, the vast amount of historical text data generated during
EHS operation is difficult to utilize effectively; second, there is a lack of efficient methods for integrating historical text
data with test data. To address these issues, a health status assessment model is proposed based on natural lan-
guage processing evidence inference rules. First, a historical text information extraction strategy is designed based on
Bidirectional Encoder Representations from Transformers (BERT). Subsequently, by analyzing the operational
mechanisms of EHS, a health assessment indicator system is constructed, and methods for calculating maintenance
levels and operational time influence factors are proposed. On this basis, an Evidential Reasoning rule with Multi-
source Information Fusion health status assessment model (ER-MIF) is developed. To mitigate the impact of expert
knowledge uncertainty, a health assessment model parameter optimization model is established to determine optimal
parameters and enhance assessment accuracy. Finally, the effectiveness of the proposed model was validated
through an evaluation case study and comparative analysis of a specific electro-hydraulic servo mechanism.
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