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State and Fault Prediction Method for TT&C Equipment in Range

MA Shun-nan, WANG Qiang
(Subunit 92, Unit 91550 of PLA , Dalian 116023, China)

Abstract ; Management & control and state prediction for range’s TT&C equipment plays an important role
in test task ,and is also a tendency of research and application. A state prediction method for range’s TT&C
equipment is proposed in this paper. The network relationship for equipment structure is constructed. Ac-
cording to electronic parts and components’ life rules, a distribution function for state abnormality is de-
signed and the prediction model for discrete state variable is established,and corresponding prediction flow
and method are presented. The simulation indicates that the proposed method is valid, and it also offers
technical support for improving equipment reliability during test task.
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Fig. 1 Structure connection and corresponding relation for each state of a pulse radar
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Fig.2 Flow of TT&C equipment’s state prediction
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Fig. 3 Probability subsection function for electronic

equipment’s abnormal state

K3 Hs— B BOR T A S A, O — B
R RS, fR Bk D, FHERME BB, Ho o py A
RISH 5 — W BN & IE R B VR, o — A2 AR
(BRI b T R, o oy p, RIS 5 = B
R A RS SR R R — B TR
B, MR A FHZPE R B RN Horh T o & ik
T, RIS E, AR B 3 Ik i S5 R
PRI — % 252 B4 PR, AN 201 p S HHIRD, i 7
SEBRARAS TR v | AR R Ry —A 1 1 ek, B
FESE— R B R BE N, S SR AELAH (], ) ) 7 11
BHCAT, NI, WK 3 i ERpIR S 2R B e
B, HSHAUEHE B=[1,po,t, .01, T, AT, 95RLL |
SHIIAE —ASCR A, BUAE R LR R 2 1) i
FH I 77 5 B[R] BE PN bR 285 57 (L B0 , 7 AR AR 1Y
TEOLT Al A I 2R S R R AE p(0) , 1
B p (1) (0<t<T) N—AE D5 Rt R, i o —
Dy T, 6k F 56 B e, D) B S f 1 0 B[]
B h—ANHE M,

ISR RS A3 A
b(ksn,p(1))=Cip ()" (1=p(1))"" ,k=0,1,++,n

(5)

o b (ksn,p(t)) R n S DUAFISZE S & )
W, p (1) A8 A BF ZIA T IR S S R A

R

Bolkinp(0)= £65 (10 (15()™ =1 (6)

ARG 230 (5 ) sl AT LTI o o 5 B ik ] Be
HBUIRZS F W HIHER

4 MEXRBREERSH

4.1 {FEIREIEA
3o L SR FH S O B AL AR o 1 I A X 1R AE
A (] B2 PN B9 25 BROCR S BEA T F0I0 249K T &5 S

e T & BT 8 B p AT B IR A AR o
R34

T IR T 45 SR A B, R FH T Monte
Carlo fJ5 B 5% , & AN A 7 58 Bsf B) Bt (10 S ASTRL Y
BT s ), MR A AN [] 1% 7y s bk ) B R A e 1 R 2
HHER IR REL (WAL 3 FioR ) 15 ISR 1 53 B ok
B SE T B= tosPo D1 sty Py, T, AT] SR
A, B Ja A BN B A BRI 1Y AR R R R
B THE . AIHZAR T (B 7 B A5
TOA B T FERLAL) |, 7= HE 2 2R (100 1K) 5 Tk
S P TN Esf 1] B R g 52 A 5 s ] Be oA AR A 4D
i, X 100 VAR SAAUEE R AT 51501, 15
HHRRAS B S A2, O 55 SE R T i 45 2R A
A7 BEXT, 35 RN 25 SR ) TE A 5 A M

IR LI G5 RALAAAE A — 2 1R R
FIRA (Ho0) A BH AR i 2 K 3 PR iE
YRR RV AR ), BLAb, IR ASE 19 7
R oA, AR A b B RE S PRI FL i
BB B THFE R B R A B 00 o0 A LA, 0
W25 5Ok B Al {5
4.2 RWHER

BEXTASTR R 3 30 25 4, AL 46 B AR per X
# WA T 5SS 5E 172 4 Monte Carlo 5 B it
59, X‘T?W’:ﬁ%&@ﬁ%ﬁﬁ= LtosPo>P1stisPasT,
AT] K&l 54 T 2 10 4F B[Rl [a1Rg AT 2 1
NH 2 A0k 8, o SO RS
— AR BITIREBETRE, NS = HZRS
JNAER AL TR E IR &AL , i Ja AR Tk
B o B RS L T o O o ) el
LR H IMEN p,=0.8,p,=0.02,p,=0.2,

Bl 4 25 T HIE 3 F e o Bk B0 IR
A H 5 NS 2] AR Z E] ) Fe X

1.0
0.9

0.8
To7

@0.6

2I0 4l0 66 8‘0 160 120
R#/R
K4 Bl A4 10 48 T RPRE R HIHRE
5 TR He X
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and prediction value in ten years’ usage period

- 1301 -



www. teleonline. cn

HLIREAR

2014 4F

MG EHEE R AT LAFE Y P B (9 L B0 & B 7H
FERL AR A B a9 7 A AL AT {5 09, 5 S B ivg
DUAAT A o

5 4 it

ARSC UL S 2 4 BRPIR S 57 1 e (1 BOIR 25 T
MABTFERT R 45 G A AR R M 4 dls i 7-oe
el TR R AR ORISR A1 R R, O
2T — MR O B AR A TN U5 1 %07 B
SALRRL IR S R G P AR ]

PE—20 0 TAR R 2 T AT il — 2t — 2
ST RS AN ) 2 IO RIS B A A A 2K TR
AW PR R, IR e S ADRES (I
Ui | FL A5 ) BRI [ P B A T 7 3k

SE

(1] FrHamm. EAMng s S MR R[], PETR,
2007 (4) :41-44.
QI Yan—li. Development trends of strategy ballistic mis-
sile abroad [ J]. Aerospace China,2007 (4).41-44.
(in Chinese)

[2] Perner P. Concepts for Novelty Detection and Handling
Based on a Case—Based Reasoning Process Scheme [ D ].
Berlin Heidelberg: Springer—Verlag,2007.

[3] Singh S,Tu Haiying,Donat W ,et al. Anomaly detection via

- 1302 -

feature — aided tracking and Hidden Markov Models [ J].
IEEE Transactions on Systems, Man, and Cybernetics, Part
A ;Systems and Humans,2009,39(1) :144-159.

(4] D5 B2 T SCRpm il A B S4B Ik A5 i T
[J]. fiR$E A ,2012,52(10) ;1686-1690.

FANG Rui. Weather Radar’'s Life Prediction using Sup-
port Vector Regression [ J]. Telecommunication Engi-
neering,2012,52(10) :1686-1690. (in Chinese)

[4] Lin Ching-Fang. Predictive fault diagnosis system for in-
telligent and robust health monitoring [ C ]//Proceedings
of 2010 AIAA Infotech @ Aerospace. Atlanta, Georgia:
ATAA,2010.1-5.

fEE R

BEE (1966—) , 55, 1L iz ik A, 2012
SETEBRHE K E R LA A, oS % L
FRIW, FE 2 P SR T A

MA Shun — nan was born in Yuncheng,
Shanxi Province, in 1966. He received the

Ph. D. degree from National University of De-

Ifense Technology in 2012. He is a now a senior
engineer. His research concerns TT&C system.

Email : mashunnan@ 163. com

FOSE(1978—), 5, HAKEIMA 2010 4FFRE T
REEFA 2, B TR, 2 e 45 S A A

WANG Qiang was born in Baicheng, Jilin Province, in
1978. He received the M. S. degree from Dalian University of
Technology in 2010. He is a now an engineer. His research con-

cerns TT&C system.





