HAHAR + Automobile Technology

BT AT B e R B piR Z 30 5E 75 5 A i FR 12
Rz FA#F 5

AR E B
(LIRS W22 Tl BRAMD 35 R 22 B, #5 FH 421002 ;2. 11 F 3838 T 227 B, #5H 421009)

[ Dot 6 O AL 5 1 (RIMIE ) 76 b B 125 24 VRS 5 725 ok I 53 7 S B0 2 80 113 I i R L DA R K 3 42 (LSTM)
6 244 8 2 BN T8 T 5 W60 6 09 4 B £ 1) R0, 4 HH 77 — b P B RIME 09 0 b LTIV 00 248 £ g 6 145 W 7 ik, 9% 1 T
TR S R R B R 0 2 TR L 18, X IR RIME 53 6 AT 3 901 G 6 S0 L o M EL L S Bl B A B 4 R
ARk B 2 850 IV R B < AR TR 2 R R L VS KO S DL ST IR R ST R AR 5 BSR4
A4 Jr A B AL AR L 94 50 8 100 0 S U A B 5 4R IR 48 R I R D 5 L R A A B S B R S R b v A R
07 AR T F T L SO IR 9 RIME 006 76 U S0 3 55K RS 1 P 41 4 T . L TR R b O RIME B
L FH T U LSTM 90 2% 10 A 250, 4 T B30k RIMIE-LSTM S RS 18 WE A 780 L 55 , ) Y 11 920 2 72 ol R o o 7 il I 25
SRR I A AT B AT L K B0 45 S R W, BT 4 s RIME-LSTM S 5 12 97 J7 % 00 12 W67 ) 5 35 99.98% , F, 43 8035 51
99.75% , FAk R i 3 AL T PSO-LSTM . GWO-LSTM S5 X% [E Jr vk o RN, W75 G e M U /s , 7S TR 75 /KP4 L %07
AR RS P15 5 85 1 IS T PR R

FHIA KA FBRRAEZ KEHHIZIZMNE SEEIRA iSwritee

HRESZES:TP18 AR SRS A DOI: 10.19620/j.cnki.1000-3703.20250709

Research on the Application of Fault Diagnosis of Automotive

Transmission Bearings Based on Artificial Intelligence Model
Deng Shikai', Wang Xianqiu®
(1. Hunan Financial & Industrial Vocational-Technical College, Hengyang 421002; 2. Hunan Institute of Traffic
Engineering, Hengyang 421009)

[Abstract] To address the issues of premature convergence and insufficient parameter adaptability of the Rime
Optimization Algorithm (RIME) when dealing with high—dimensional mixed variables, as well as the problem of the LSTM’ s
reliance on manually set hyperparameters which affect the diagnostic performance, a fault diagnosis method based on the
improved RIME algorithm optimizing LSTM is proposed and applied to the multi—condition fault identification of automotive
gearbox rolling bearings. Firstly, this study makes three key improvements to the original RIME algorithm to overcome its
premature convergence and insufficient parameter adaptability when dealing with high—dimensional mixed variables:
introducing an adaptive parameter adjustment strategy based on population diversity to balance the exploration and exploitation
capabilities of the algorithm; designing a Levy flight global disturbance mechanism to enhance the ability to escape from local
optima; proposing a mixed search space encoding scheme to efficiently handle continuous and discrete hyperparameters.
Simulation experiments on standard test functions show that the improved RIME algorithm has significantly improved
convergence speed and solution accuracy. Secondly, on this basis, the improved RIME algorithm is applied to optimize the key
hyperparameters of LSTM, and an improved RIME-LSTM fault diagnosis model is constructed. Finally, experimental research
is conducted using the self-built comprehensive simulation test bench for automotive gearbox rolling bearing faults. The
experimental results show that the proposed improved RIME-LSTM fault diagnosis method has a diagnostic accuracy rate of up

t0 99.98% and an F| score of 99.75%, which is significantly superior to the comparison methods such as PSO-LSTM and GWO—-
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LSTM. At the same time, the noise robustness test shows that this method can still maintain the highest diagnostic performance

under different noise levels.
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