%256 1 2 % T R OR ¥ % W Vol. 25 No. 1
2024 4F 2 f JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY Feb. 2024

T MIC $1ER B S5 BO-CatBoost
HIfn = & 141 RUL Fu il

FEBL.F R, FAU, AXEF’
(LRI T o £ TR 5 1 90 62 B FL D 6505042, BL I Tk o {3 AL AE S B s s . L1 . 650500)

WE #AMZAAVERBERENNEASHRBEE, F 2% F THRELANHAERFETANREEST
REMAFARKERRBE Nt H R E L LRSS ERA T L, BB T —HH KSR 4 A
HoWMMNER, X NV EARBRFERRAENEA, XXENERET L ENEEHTREAE R ZHAMH
XUETHE BREMRINEFGETANT AR AN X BRAEME., H R, I BARLERF 4T+ 4
ERmzERTMEH AR FERET N HACAENEEHERA T ENAMEL DI HATRKER F 4 T
MW, ZE.EAXEMEZMAARENFAEFMAMEZRARAGARESE LRTEIR ERXAFTRTAN
MR R, T A R,

XKW K AL E 4 F 4 MIC; Bo-CatBoost; LA i 44 1t

DOI  10.3969/j. issn. 2097-1915. 2024. 01. 005

mESES V231;U416.216 XHFRER A MEHS  2097-1915(2024)01-0031-08

A Remaining Useful Life Prediction of Aero Engines Based
on MIC Feature Extraction and BO-CatBoost

LI Dongjun', LI Ya', LI Dongwen',ZHU Guifu®
(1. Faculty of Information Engineering and Automation, Kunming University of Science and Technology,
Kunming 650504, China;2. Information Technology Construction Management Center,

Kunming University of Science and Technology, Kunming 650504, China)

Abstract Aimed at the problems that the degradation parameters monitored by aviation engine sensors are
difficult to be extracted, is subject to noise interference, and accuracy is insufficient in predicting engine
remaining useful Life (RUL), a new remaining useful life prediction model is proposed by utilizing the
maximal information coefficient (MIC), bayesian optimization (BO) algorithm, and categorical boosting
(CatBoost) algorithm. Firstly, to effectively address the issue of inadequate feature extraction, the col-
lected historical monitoring features of sensors are subjected to maximal information coefficient correlation
calculation to extract key degradation features from the significant impact on the engine’s operational lifes-
pan. Secondly, to address the gradient bias and prediction offset issues in remaining useful life prediction,

the categorical boosting algorithm method based on bayesian optimization is employed to predict the remai-
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ning useful life of aero engines. Finally, experiments are conducted on the commercial modular aero-pro-

pulsion system simulation (C-MAPSS) dataset provided by national aeronautics and space administration

(NASA). The results show that the proposed prediction method has a good performance, and is valid.
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