E 2021 4F 5521 % 5535 ) B ¥R 5 TR ISSN 1671—1815 »;' #
6'. 2021, 21(35) : 15255-07 Science Technology and Engineering CN 11—4688/T "‘f“"‘ o

SIAMEABETE, A0, Tk M, 55 T ARIMA-KF BTN R G & RESEmm [ )], B8RS T/, 2021, 21(35) ; 15255-

15261.
Chen Fangyuan, Zou Yongjiu, Zhang Peng, et al. Prediction of equipment state parameters of ship system based on ARIMA-KF model[ J].
Science Technology and Engineering, 2021, 21(35) . 15255-15261.

E T ARIMA-KF =B IR R FiZZ RS S E N

My |, 4RRA, Tk My, JRBASLT, FhEE
(REHFHRFRHL TR, K% 116026)

O AT AR S HFNBER A B AR R A AR A AT BRI ARG MEFRA RE TS
2R 5 3 T ¥ BE A (auto-regressive integrated moving-average model, ARIMA ) F=§ /R Z 38 3% ( Kalman filter, KF) 48 45 & A% A#
AL RS AL TN AR ——ARIMA-KF BA | Z B FEMET ARIMA 25 5= 2 F MR, KA A KF &
2+ ARIMA FR] A2 A A 8 34T F-46 13 5) ARIMA-KF 24 FRm AR A ; %5 | A T 20 A4 A s A Al i K 530 & Yo K A A b AT
T, ¥ TR Lﬁ 5 A KB A AT AT IO EIR 2 AT, SR A, RAA T ARIMA-KF 4488 A b — 69 ARIMA #E A
FAMAE R Z 3% A, PR R ASAD R X &0 B AL S B — i3+ E L,

el ArakiE g, AR, RASKTN,; FR AR

LSS Ueod. 815 SCHkERERD A

Prediction of Equipment State Parameters of Ship System
Based on ARIMA-KF Model

CHEN Fang-yuan, ZOU Yong-jiu, ZHANG Peng, ZHANG Yue-wen ", SUN Pei-ting
(Marine Engineering College, Dalian Maritime University, Dalian 116026, China)

[ Abstract] In order to solve the problems of low prediction accuracy and difficulty in model construction during the application of
most prediction models in the field of intelligent operation and maintenance in ships, a combined prediction model of ship system and
equipment state parameters, ARIMA-KF model, which combines autoregressive integral moving average model ( auto-regressive integrat-
ed moving-average model ,ARIMA ) and Kalman filter( KF) , was proposed. Firstly, the single-step and multi-step prediction models of
ARIMA were constructed. Secondly, the Kalman filter algorithm was used to optimize the parameter values of the ARIMA prediction
model, and the ARIMA-KF combined prediction model was obtained. Finally, the state parameters of Marine seawater cooling system
were predicted based on the combined model, and the predicted values were compared with the actual values obtained by the actual
ship and the error analysis is made. The results show that the prediction accuracy of the combined ARIMA-KF model is about 3% high-
er than that of the single ARIMA model. The results of this study have certain guiding significance for the health management and condi-
tion-based maintenance of ship system and equipment.

[ Keywords] intelligent operation and maintenance; combined model; state parameter prediction; Kalman filter
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