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Multi-parameter identification of switch mode power supply
based on key features and elman neural network

Jiang Yueming Yu Yang Peng Xiyuan

(School of Electronics and Information Engineering, Harbin Institute of Technology, Harbin 150006, China)

Abstract ; Switch mode power supply (SMPS) is an important component of the electronic system, the fault state of SMPS has an adverse
impact on the operation of the back-end components and the entire electronic system. Therefore, it is very necessary to identify the health
state of SMPS. Under the environmental stresses, Multi-parameters of the components of SMPS will degrade. To effectively identify the
state of SMPS, the paper presents the multi-parameter identification method based on the key features and Elman neural network. At
first, the paper obtains the Wavelet Packet local energy features of the output. To improve the identification accuracy, the coefficient of
variation are used to select the local energy features, the local energy features with lager coefficient of variation values were regarded as
the key features. Finally, the relationship between the key features and parameters will be established based on Elman neural network.
The results of the simulation and hardware experiments demonstrate that the proposed method can obtain the high identification accuracy
and great practicability.
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Fig. 1 Process diagram of Elman neural network
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Fig.2 General diagram of multi-parameter identification
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Table 6 Identification results based on different methods
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x7 AEANBHEBERSSHBYSESEE
Table 7 Parameters values of different electric

capacitors and inductors

A ER s FEESEUE
Capl C=4.712 pF R,=90.23 mQ
Cap2 C=4.476 pF R,=110.23 m{)
HFHLZ  Cap3 C=4.273 pF R,=80.93 mQ

Cap4 C=4.087 uF R, =100. 52 mQ
Cap5 C=3.917 pF R.=75.57 mQ)
Ind1 L=122.36 pH R; =536.48 m()
G Ind2  L=154.61 uH R, =452.39 mQ
- Ind3 L=104.23 pH R, =303. 12 mQ
Ind4 L=167.59 pH R, =654.89 mQ

*x 8 WHEEHESSHYHIEREISR

Table 8 Identification parameters indexes of multiple

parameters identification in the hardware experiment

s YR IR 25 %

ik - *R?*E 1% ) i
T BP 4% 7.15 6.98 7.13 7. 84

Sk [16] 2.34 2.56 2.12 1.88

ARSI 1.56 2.43 2.05 1.35
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B, ASCHE Y 4 7 i B B T R ORS B, RS B A 3
96% L I, {EJR: F T A SIS0 A7 AR M PR FH 15 2 555 1)
K2, SEIFORE AN 07 A5 A N % 38 2o A 4
S R 25 FAIE B AR SC O A8 2 s o H A b Ane]
ik,

AR T —Fh T OCHERFAE A Elman fif 28 [ 25 1Y
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FH/ANBEAL A3 BT 78 53 5 O SC H I 455 19 ) AR RE 2
TiE 520 1 3 = BEEURS BE RN DI SRR AE B | R FHAZ 5 R AL
VE L BR TR XS /)N i 6, ) Fi8 BE 2 Rp AE AT A 38 | 1Y
KHEFFEVE A Elman #2848 i Y11 2548 ; FIH Elman #f
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