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Health state diagnosis of S700K switch machine based on CEEMDAN and
improved kernel based extreme learning machine

Mi Gensuo Dou Yuanyuan

(School of Automation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: Aiming at the problems of extensive classification of health status of S7T00K switch machine, slow diagnosis speed and low
efficiency; a diagnosis method based on CEEMDAN and kernel based extreme learning machine ( KELM) is proposed. Firstly, the
power data of S700K switch machine is decomposed by adaptive noise complete set empirical mode decomposition, and six intrinsic mode
functions (IMF) are obtained. Then, the fuzzy entropy (FE) value of the intrinsic mode function is calculated as the characteristic
parameter to characterize the health state of the switch machine. Finally, the kernel limit learning machine improved by sparrow search
algorithm (SSA) is used to diagnose nine health states, and compared with SVR and ELM models. The simulation results show that the
accuracy rate and the recall rate of the improved kernel based extreme learning machine model are 97.8%, 98.0% and 97.8%
respectively. Compared with SVR and ELM models, SSA-KELM model improves the diagnostic accuracy rate by at least 2. 2% on the
basis of ensuring the running speed.
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Fig. 1  Switch machine health state action power curve
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Table 1 Health status classification of S700K switch machine

TR T HERAS g 5 A 2T
fied55 fit e B B PR, SR N R Y
e AEE 1 (G5 ER RPN BB /NG B HEIE # TR R
’ A B 2 TBEAT AR B B A Y HEAs B Bt B B, (B RE S UL e Bl
Tl FEEgL TR [ Hh 2R RHAIE
B 1 PR SR I &N REIE H R B fr B Bt 2/ NI E R IR A
W 2 SIEFFR B, B 2 A REIE W Fe 4 GG E R TIRTES IVIE S EL PN
o R 3 B P P s BT R AL, 3 AP e i ZeRpgs BTt IS B B/ INIE B 1 T4
ik 4 FEALAR BRI, e Bl A FROrBOARRE T I s i 2k
W 5 WA DR A FORYr B IE R T I HEEE 0
R 6 7 WL R B B ZOR IR HIC LN 3)




- 234 - B & 5 g R %37 &
3 3 2 4
2 2 3
2 z z z 2
Bl R 1 B )
o 1 2 3 4 5 6 7 01 2 3 4 5 6 7 o 1 2 3 4 5 6 7 o 1 2 3 4 5 6 7
i/s t/s t/s t/s
(a) MARRE] (b) WA RRE2 (c) WLk (d) wep2
(a) Sub-health 1 (b) Sub-health 2 (c) Fault 1 (d) Fault 2
3 3 3 3
g 2 g 2 z 2 z 2
% % % 2
1 1 1 1
01 2 3 4 5 6 7 01 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
t/s /s i/s i/s
(e) HLFR3 () Hki4 (g) HLRES (h) #kE6
(e) Fault 3 (f) Fault 4 (g) Fault 5 (h) Fault 6
K2 STOOK HEAHLAEA Ty i £k
Fig.2 Sample power curve of S700K switch machine
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