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[ Abstract] The performance changes of aero engine will directly affect the safe operation of the aircraft and the technical
requirement for prognostics health management( PHM) is extremely urgent. As a results, the remaining useful life (RUL) prediction
is one of the core technologies of PHM. Many prediction methods are used to predict the remaining useful life of the engine in this
paper. Firstly, we classify the commonly regression algorithms according to the similarity of the functions and forms of the
algorithms, and then the data is processed by feature selection, outlier processing, feature derivation, data normalization, etc. Later
the more classic algorithms in each category are selected for prediction comparison, and finally fusion methods of precision—based
weighted fusion and information entropy—based fusion are used to get the fused RUL prediction results. The result of the example
analysis shows that the tree—based algorithm belongs to the best category, among which the single prediction effect of the random
forest algorithm is the best. The prediction result of the fusion prediction method is better than that of the single prediction method,
and has higher prediction accuracy.
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Tab. 1 Common algorithm classification
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Tab. 2 Evaluation results of single prediction method
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Fig. 1 RMSE of single prediction method
1.2

HIERBR

0.969 34
10 0.952 67

0911 14 095544 0.903 22

g 0.8 0.721 72
M 0624 0.624 38

§ 0.6 0.658 32

0.4

0.2
282k LUk KIESP SThiit DO BEHLXCBoost BPHIZE Bz
PERUS bRy (KNN) pUsiE [0S bk FEk %

2 B-WNAENFIERY

Fig. 2 Determination coefficient of single prediction method



5 2 1] R, 2 s RS LRI AR G 7 a0 7 ok A Rl 5 LR 109

4.2 ZERHH

AR 8 B — T Ty Hp S R AR e A 1) B
PUARARBBUASH — 2L () 73 17

BEMLIEE S 5 25 .50 .62 .88 H & shHL, fdi B
MUARAR 7 3 B0 A RUL ASEBR RUL S F 25 S an el 3
Jin , WTUAE H . & s bLTE 4 75 S B I B, 1AL 1
RUL TUMAE FNSEBRAE 3005 RE BE AR Fu A w4

200 SZBR RUL
FEHL AR
150
100
50
0
50 100 150 200 250

(a) 25 SR IWUBEHLERFR T 29 RUL BNS;

160 2R RUL
140 FEATLARAR
120
100
80
60
40
20
0
20 40 60 80 100 120 140 160 180

() 62 SR FMLBINLARFR T 19 RUL BN Z:

Sy A TESEPRERTT . BEALARAMBI RIS X & shpLiX 28
AR A B IS B

TN 235 5 1R 290 L 7R — s R EE B A) DU
T ZE R ARG B SRE . BRI 7 ik e
IR A Y TR 22 43 A AN 4 B, nT LA HY . 7
W22 FEAEHTE 0 ffHE, iR 2500 A3/, %
AF SO ASE TR 0 A AR o AR A 1k AR A AR e Pk

SEFRRU
o gL A
125
100
75
50
25
0
25 50 75 100 125 150 175 200
(b) 50 5 & SHLEENLERAR 210 RUL T 45 5

200 .
S2BR RUL
175 BEHLAR R
150
125
100
75
50
25

25 50 75 100 125 150 175 200
(d) 88 5 & SHLBENLARM 1 RUL T 45 2%

B3 BEHARHTTER RUL BigE R
Fig. 3 RUL prediction results of random forest

1400
1200

y

—_
(=3
(=3
(=)

800
600
400
200

0
-40 =30 -20 -10 0 10 20 30 40

Frequency

Random Forest Prediction Error

B4 BENFRRGEHTNRES S

Fig. 4 Prediction error distribution of random forest
Sth A 353 S
5 RBLtEWNAGIE

AR SR B TR B mBGa & 5 3615 B
G s, 6 RUL F 28 ik A T

H AR T 7 25 i H 2 R AL R 25 K,
HEEFHE RER = 0.9 BN ikt i G, Wi
ol R0 5 32 T A A B — S0 g 3 PR AS (L DL
%3,

x3 B-WMNAENNEER
Tab. 3 Weight of single prediction method
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Tab. 4 Evaluation results of single/fusion prediction method
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