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Abstract In Wireless Sensor Networks(WSNs) , faulty sensor nodes may consume the limited energy and bandwidth of
network, Furthermore, they will produce the paralysis of entire systems, In this paper, RVM and SVM algorithm was
applied to fault diagnosis for sensor nodes based on the analysis of fault type of WSNs nodes,and then the values of the
features and the corresponding fault types of wireless sensor nodes were used to train RVM and SVM classifier. Simula-
tion results show that the diagnosis results of the RVM model for wireless sensor are better than those of SVM and
ANN.
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BRE s, BAKRAFMAX N BYAABARKER B
FARBFHCHMERY, B EEES LR RVMER
A2, W& 270, P eiE R 92.4%.

(F#% 343 1)
+ 329 -




QAT T 477 ICS (B2, I iy 651 T Tolb #)
RAfERELHITRA,

(O3 ICS R E LW REMATHR RS, M T ICS
FRELIREFER, MLV EFHREAPHTRESTT
AT

(DEXT ICS fF R ELIVRU R RGN A S X
HT—EICSHEEREWITRE, XARGRBRARE LR
Fi ICS BB RE A1, FFRER T F N HIHR & .

WICSHAELFHRAENIHA. AT RANTHE
Tk IENE T HRUBAER K. BRRGAES =R
WERBIRLEREY, ZRAREN T EHRGEHTE
FRPELEFE T SR KRR T EHRELZLFE
H.

ICSERELAR—MBRAMBREM WME—TAE
VRS, B REHE RE B0 R = REETTEY
ARG TR, CSERELERE-IELR, RECEANT

AV EERH A A A 0 A U B R R SR S, AT . R
TH-FPRBLEERNRAREH T, T-2RIEHE
— R ICS MXBi A BT .

$ £ XK

[1] IEC 62443-2-1 ED. 1. 0 EN:2010, Industrial communication net-
works - Network and system security - Part 2-1; Establishing an
industrial automation and control system security program[Z].
2010

(2] BB, xS, X8 TLEHREICHOWELPR[T]. ME%E
£HAEH,2008(4)

[3] GB17859-1999. Classified criteria for security protection of com
puter information system[ S, 1999

(41 3kob. TR RAZ2IOR SRR HF—ICS Tl EH £
gzeRRAHZ—(1]. HENEE,2012CD)

(5] EXF,XEL TBRRAFKELBBITRGPHRI]). BEE
S5BERHE,2012(2)

(L% 329 70
#2 LWER
PR ¥ A DHEER DHEREXN FHEHEK
60 3 95.0
120 5 95, 8
RVM- Mexican 95.6
180 8 95. 6
240 10 95, 8
60 5 91.7
120 8 93.3
SVM-RBF 92.4
VM 180 14 92.2
240 18 92,5
60 10 83. 3
120 19 84,1
a 84.2
ANN-RBF 180 28 84.4
240 36 85.0
o] o SRDE
B T e
g ANNRRE_ e —
~ e
& oof 7 e
g ol
g e
© 86
a4 o
82|
80 50 80 100 D0 0 160 10 20 20 240

number of nodes

B 5 RVM,SVM E ANN Mg R I8

MABRERETHREGI 2 NER FH), AL ¥
FTERREABBE BTSSR HSEITER, BB LRE
EAERBHMKEZMES. KR 2T, L THLEEE N
84.2%.,

B 5 AT I, E LR AE R A AT , B A B
B WA B — B E 3 K : RVM-Mexican™>>SVM-RBF > ANN-
RBF., #5RULHH, X BLAERRER T S ML K RVM-Mexi-
can B 328 B4 F SVM-RBF 1 ANN-RBF,

SR\ A0 LREYLE R BIERNETI
RALREER PR BV BRI WT B 5T, ZE SPGB 1Y B
FEER E L 4 M AEBRXPIER AR 4 KBS & H
HATHEMSERERT T HE ., HRERER. HXER

PLE B LU SR ) BULFIA THEMBA EREKECHIEE.
2 £ X W

[1] Pottie G J, Kaiser W ’ Embedding the Internet; Wireless inte-
grated network sensors[J]. Communications of the ACM, 2000,
43(5):51-58

[2] Tipping M E. Sparse Bayesian learning and the relevance vector
machine[ J 1. The Journal of Machine Learning Research, 2001,
3.211

[3] Vapnik V N. The Nature of Statistical Learning Theory(2nd ed)
[M]. New York, USA . Springer-Verlag, 1995

[4] Scholkopf B, Alexander J S. Learning with Kernels; Support
Vector Machines, Regularization, Optimization, and Beyond
[M]. London: The MIT Press, 2001

(5] Vladimir N V. The Nature of Statistical Learning Theory[M].
New York: Springer, 1995

[6] Kropotov D,Ptashko N, Vasiliev O, et al. On kernel selection in
relevance vector machines using stability principle[C] // The
18th International Conference on Pattern Recognition (ICPR
06). 2006

{71 Zhang Q, Benveniste A. Wavelet networks[ J . IEEE Trans on
Neural Networks,1992,3(6) :889-898

8] ENETFAISENITREBBMEN ARELHID]L. &
# . s RS, 2009

[9] Vapnik V N. Estimation of dependencies based on empirical data
[M]. Berlin; Springer-Verlag, 1982

[10] Zhang L,Zhou W D, Jiao L C. Wavelet support vector machine
[T]. IEEE Trans Syst Man Cybern Part B,2004,34(1) ;34-37

(117 7%, B4 %. BT/ PR BN =S RBEE[T]. b
BHE K23, 2009, 31(7) : 934-938

[12] Zhao Cheng-lin,Sun Xue-bin, et al. Fault diagnosis of sensor by
chaos particle swarm optimization algorithm and support vector
machine[J]. Expert Systems with Applications,2011(38) :9908-
9912

* 343 -



