TREALIN S . 2018, 26(12)

Computer Measurement & Control

o« T2 .

izt 5 i B 2 BT |

XERHES:1671 - 4598(2018)12 - 0072 - 05

DOI:10. 16526/j. cnki. 11—4762/tp. 2018. 12, 017

FESES  TP206+. 3 EEARIRAD : A

ETHEMEMEE ZHETER T PHM REiRiT
K, HEAS, & OH, % B, K4

(1. Bigss — Tl R BREH &G 54 TR B, L 2012095

2. Bl DR MBS MOR LA B, ¥ 2012095 3. RigHE— AREBERE, B 200080)

PE . EF XTI A AN IR M R AR R R CRIR A T R, BN T S DR e 5 e R T (g e A
MRS (Prognostics and Health Management—PHM) 5 #4547 — % B2y s 8 2 2l W 2000 13X 5 B AR S B SZ &5
TR W B T E A T R A L R v U (B R A D R T R T AR R R AR A A R AR AT BRI, Ol R R vk
H @9 (Nonlinear Autogressive with Exogenous Inputs— NARX) #i1Z8 M 2&, XFpU4~ g 5 B 78R #1701 %, 4R T8 &
Al vt A5 A i) B He B 1) 5 20 B 8 A 0 b R AE 20 e A RS s OB TR i S AR T B DR 88 1 (Particle Filter—PF) Y8 BE M ifii
FORE ffy 3 U0 4 R Ytb ) A% A5 i (Remaing Useful Life— RUL), i i A T4 ki 738 9 B 75 (Artificial Immune Particle Filter—
AIPF) 5 28 5650 R0 S 480 el b 47 0 A% 5 T . JKF PF BN A9 45 SR 5 ATPF T30 /9 45 SR E A7 X b, R 30 ATPF T30 58 i ofE ff
VL] AIPF A6 7 PF SR A R b F iR A 0] 8, 30 0E T B8 7 fi % % B0 A vt B 00000 5 ft B /B R R i Wl AT Mk 5 ) 58
it M o

KEW: EYTHAM; BETON S EREE RS XA RAM SN N TRk Tk, SR

Electromedical Lithium Battery PHM System Based on Improved
Neural Network Algorithm

He Cheng ', Liu Changchun ?, Wu Yang *, Wu Tao*, Chen Tong*
(1. School of Intelligent Manufacturing and Control Engineering, Shanghai Polytechnic University, Shanghai 201209, China;
2. School of Environmental and Material Engineering, Shanghai Polytechnic University, Shanghai 201209, China;
200080, China)

Abstract: In order to solve the problem of failure of patients with failures caused by the uncertainty of lithium—ion batteries in

3. Shanghai First People’s Hospital, Shanghai

medical electronic equipments, a set of prognostics and health management (PHM) systems for lithium—ion batteries in medical elec-
tronic equipment was proposed. An experiment platform for data testing and degradation status simulation of lithium batteries for
medical electronic equipment was built. In order to reflect the health status of lithium—ion batteries for medical electronic devices,
the four health factors of lithium batteries are extracted as characteristics of the degradation status of lithium—ion batteries for medi-
cal electronic devices, and they are passed through a nonlinear auto— regressive with exogenous inputs (NARX) neural network. The
data of the health factors were trained and used for capacity estimation after training, and the equal interval discharge time series could
be used to better characterize the lithium battery health status. In order to improve the precision of the Particle Filter—PF and more
accurately predict the Reamaling Useful Life—RUL, the Artificial Immune Particle Filter (AIPF) and the Empirical Model for Lithi-
um The battery performs the remaining life prediction, and compares the PF prediction result with the AIPF prediction result, and
finds that the AIFF prediction is more accurate, indicating that AIFF effectively inhibits the particle degradation problem in the PF re
— sampling process, and verifies the failure prediction of the lithium ion battery for medical electronic equipment. Health management
system feasibility and enforceability.

Keywords: medical lithium battery; prognostics and health management system; NARX neural network; artificial immune parti-

cle filter algorithm; empirical model
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