$£16% H5H q] B I E MNE KA 2026 & 5 A
Vol.16 No.5 Intelligent Computer and Applications May 2026

Wi, Bk, HIGBE, % RTHCT AR ERORAYIE 2 RLE AORASPUN [ T]. B RETHRL S NI, 2026, 16(5) :182-189.
DOI: 10. 20169/j. issn. 2095-2163. 24080802

ETHFFERAWER BRREVE LR IRA

PR B, EABK, REZH, DN
(AREIKRE BB, = 210094)

W OE. RASCEEEAEOR ] DS I RO A A A R RS A9 8 A R PR BB 25 & A8 1T, A SCLL STOOK Bl
RS G HR L T B TRCFE R4 ) CEEMDAN-GG RS THUIBAL . B 50 @ ML 284 (R 1) 3D 8 5 15 AL oy
BOE IR sh AT AL LR A LIRS UM HE LR s SR 5 H 82 CEEMDAN-GG IRZSIR BB | 381 [ 38 N7 s 58 25 S A L AR
2543 ( Complete Ensemple Empirical Mode Decomposition with Adaptive Noise, CEEMDAN ) Xif {7 25 A 45 10 H {5 5 AR TR 43
SR o D AR M SRR AT 03 Ak, X5 5345 38 1 AE A ZS B 28 (Intrinsic Mode Function, IMF) )& 153 68 #0514 B4R AE 1]
i, R A GG # 2 (Gath-Geva Fuzzy Clustering, GG) #F TR NG, Fe 5 4T 5L I8 3000 , BB U R 8 96.3% . FEEUT
Ap A BRI fifi ] CEEMDAN-GG RSN B 3 USSR AR A7 1R, IF 45 1 5 FPR AR AR 25 I, Hat4s 2R
FHHFHF A2 1) CEEMDAN-GG IR R HI AT XTI ARSI T/ R0

KEI . B IRIRASIUN; FEROIL; B IS N R R S A A L RS 4 (CEEMDAN) ; Gath-Geva H25(GG)

FE4 kS TP391.9 XHEERER: A XEHS: 2095-2163(2026)05-0182-08

Degradation state recognition of switch machine based on digital twins
CHEN Meng, CAO Congyong, SHEN Yuanqi, FENG Yafan

(School of Automation, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The use of digital twin technology can achieve monitoring of the entire lifecycle status of switch machines, which is
beneficial for ensuring the safe operation of switches. This article takes the S700K type switch machine as the research object and
proposes a CEEMDAN-GG state recognition model based on digital twins. Firstly, a 3D model and information model of the digital
twin of the switch machine are established to provide a basis for data—driven and visualization as well as switch machine state
recognition; Then, a CEEMDAN-GG state recognition model is constructed, and the complete empirical mode decomposition with
adaptive noise (CEEMDAN) is used to decompose the electric power curve data obtained from the information model part of the
digital twin model. The intrinsic mode function (IMF) components obtained from the decomposition are subjected to energy entropy
calculation to construct feature vectors, and state recognition is performed using Gath—Geva Fuzzy Clustering ( GG). Finally,
experimental verification was conducted, and the model recognition accuracy was 96. 3%. Use the CEEMDAN-GG state recognition
method is used in the digital twin model to identify the degraded states of the switch machine, and recognition result graphs for the
five degraded states are given. The test results indicate that CEEMDAN-GG state recognition based on digital twins can effectively
identify the degraded state of switch machines.
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Fig. 1 Five—dimensional model of digital twin
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Fig. 5 Data driven and visualized flowchart
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Table 1 S700K feature parameter set
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2 0.008 0 0.008 0 0.010 8 0.0111 0.012 4
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119 0.008 4 0.009 0 0.011 1 0.0115 0.011 4
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Fig. 9 Five state recognition diagrams based on digital twins
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