Dynamical Systems and Control %lj/] &4 534, 2018, 7(1), 11-26 Hans )i
Published Online January 2018 in Hans. http://www.hanspub.org/journal/dsc
https://doi.org/10.12677/dsc.2018.71002

State Feedback Fault Diagnosis Technology
Based on SVM

Zhiming Fang?!, Fuzhong Wang?, Bo Yao?

1College of Mathematics and System Science, Shenyang Normal University, Shenyang Liaoning
2Department of Basic Education, Shenyang Institute of Engineering, Shenyang Liaoning
Email: 381673656@qg.com, Fuzhongl63@163.com, boyaol63@163.com

Received: Dec. 2", 2017; accepted: Dec. 20", 2017; published: Dec. 27", 2017

Abstract

In this paper, SVM is used to classify the poles of the system, and the poles generated by the state
feedback system without faults and faults are distinguished. And the grid search method is used to
find the optimal parameters, and the pole classification method is modeled. In order to realize the
real-time monitoring of system pole change, a new method to estimate the system poles by system
status is presented. On the basis of the fault diagnosis model, a reliable controller is designed for
the corresponding faults. Finally, an example is given to verify the correctness of the pole estima-
tion method, the accuracy of the fault diagnosis and the effectiveness of the reliable controller.
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SVM R ARG B — PPk T Go it 2% S BB BILER 57 S Bk, DAZEAE) XU 5/ A Ji DU R 1 2R 0
IR, HEEAR PN SRR R, BE RS R UE R B A AR 2 A R s U [L] [2]. SVM E
TREJNFEAR . AR M mdEgn @, BA MR, 2RISR N . Ul giih 3 o i
I FH 3] 28 S8 IR A2 W A5 [3] [4], Herbond TS ) AL I A 7 —sE R RE[5] [6] [7]. —
e 2 SN SCRE ) B AL FH B T iR o b, SCHR[BI AN SCHR[9193 Blh tH T —Fh 3 T e/ 3R SCRF I & ALY
WRE Sy K7 % . SCHR[101AN[11]4 SVM BRI 2] 7 BOMiF= o, I BSCER[1L]6 SVM I EVEREAT 1 ek,
T R — AN 00 B A SR i et /S RS ) AL AR AR I R, AR SR BEAS B T 8T

X AR G ] SRR i) A, [ — s sE 2 O M TR e £ [12] [13]. FEASC iR A oA ] LU B,
DA 18 S N i BT = g S d 0 O £ VA O 2B N i @ N LV B P = o N i 9 P N 21 7 i O 4w B
Ik SVM AN R e R AR R AT 43 28, DASIZEINT AR SR e i e R 2 T o B0 300 308 g e 42 1) 2 AE X T 22 Tl T
P48 1) DA S A B — T R B s o AT A RERE D, DRSTFVEAIRIG AR 3, AESEhrAe 7 rh B P BE g . A ST R
KO, Bk IR TE B R A, BT [R] A S — 38 T R ) A R A R g . AR AT,
S BR YIRS MG TR I A, UG E AR A T RE AT T[14] [15] [16] [17].
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Figure 1. System principle of fault diagnosis for state feedback system based on LIB-SVM
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Figure 2. Structure of fault diagnosis system
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Figure 3. Structure diagram of full dimensional state observer
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Figure 4. Modeling process
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Figure 5. Pole position diagram when channel 1 fails

& 5. BiE 1 HISRER R e A E E

2

©
(6)]
T

2 1 1 1
-4 -3.5 -3 -2.5 -2 -1.5 -1 -0.5 0 0.5
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Figure 7. Parameter selection 3D view
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Figure 8. Parameter selection contour view
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Figure 9. Pole assignment diagram for channel 1 Failure
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Figure 10. Pole assignment diagram for channel 2 failure
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Figure 12. Pole classification and prediction
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