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B Upper Approximation Reduction and Rule Fusion
of Airborne Radar Fault Diagnosis

SUO Zhong—ying'* , CHENG Si-yi’ ,REN Jin—shen'
(1. Science College, Air Force Engineering University, Xi’an 710051 ,China;
2. Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi’an 710038, China)

Abstract; The acquisition of decisions with some extent reliability is one of important aids in airborne radar
fault diagnosis. The B upper approximation reduction is firstly introduced, moreover 8 upper approximation
discernibility sets and discernibility matrix are defined and the acquirement approach of 8 upper approxima-
tion reduction is given. Secondly, the rule fusion method is offered to sufficiently mine the attribute—value in-
formation and the decision—making rules with reliability cover all values of the attributes are obtained, which
efficiently solve the rule fusion problem in the condition of the very different number among all fault kinds.
Finally, taking a test of an airborne radar as an example, this paper cuts test parameter based on 8 upper ap-
proximation reduction and applies the rule fusion method to obtain the airborne radar fault diagnosis rules
which cover all values of the atiributes. Results show that the methods in this paper are visually effective and
easy calculation, which offer a new though and approach for airborne radar fault diagnosis.
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Table 1 Fault decision—-making information system of
an airborne radar

v a a a a a a, a a a N d
X 1 1 0 0 0 1 0 O 0 18 d
Xy 1 1.0 0 O 1 O O 0 2 d
X3 1 0 0 1 O 1 0O 0 0 13 d,
x% 0 1 1 0 1 1 0 0 0 28 d
x 0 0 0 1 1 0 0 1 0 16 4,
% 0 0 1 o0 o0 1 1 0 0 3 4dq
% 0 0 1 0 0 1 1 0 0 3 d,
Xg 1 0 0 0 0 I 0O I O 9 4dq
Xy 1 1 0 0 0 O O 1 1 4 4
¥, 1 1 0 0 0 0 0 1 1 6 d

3.1 EFp LRSS E
H1 T
U/R,={{x 200 fos b T b dos b g, | ) Tag a0t |
U/Ry={ 1%, 25,0, | {2,,%5,%6,% | ,{2;,%,%,0]} =
{D,,D,,D,|
BV R, R, , (U, A F ,d) AATHHREFE R RS
W, (x) , G5REW D(D,/ {x,,x, | ) HET
D(D,/ {xy 2, 1) AR/, 25 TR BB AL 4 LA Ml s
FTREAAE MR, B Y 2 R (ay s ay, a4, a0y,
as,ag,a,,aq,a,)=(1,1,0,0,0,1,0,0,0) i} Z B 2k
RN d, T RE, SR D (D,/ (x5, %)) 5 D(Dy/
{2,200 ) 21T, AN REZBE Y (ay ,ay,a5,4a,, a5,
ag,a,,a4,a,)=(1,1,0,0,0,0,0,1,1) B3N d,
AT BE, RN (5 1-8<0. 4, AWIHLB=0.7, 115
M(x) AR 2 PR,
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Table 2 Distributed function and B distribution of the decision—-making information system

PR {2, »xz} {25} {x,} {5} {2 sx7E {xg} [ ’xm}
my(x) (9/10,1/10,0) (1,0,0) (1,0,0) (0,1,0) (0,1/2,1/2) (0,0,1) (0,4/10,6/10)
M‘:(x) d, d d, d, { d,, d3} d, | d,, dﬁ

A RE S5, SR UYL =S B IR B2 T DS AR B

ARG B AT PIBRAHEFAR R, 3% 3 R,

R3 RREERGHIHAERE

Table 3 Discernibility matrix of the decision—-making information system

U Xs X6 Xq %o X10 Xg

X a,a,a,050,aq a,a,a;a, a,a,a;a, agaza, agaga, a,aq

X, a,a,a,050,aq a,a,a;a, a,a,a;a, agaza, agaga, a,aq

Xy a,asaqa, a,aa,a, a,aja,a, Ay Ay Qg Ag Ay A, a,a605a, a,aq

x4 ,a,a,0404 a,asa, a,asa, 030506050, @, 4,050,050, a,a,a;0504
Xs ay ~ag a; ~ ag 0,050, a,a,a,asa, a,a,asa,
Xg a,a,a,a4 a,a,a,a4 a,aqa, a,aqa,
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Table 5 Calculational result of the inclusion degree

B Dy =1y, %, 05,7, | Dy =1 Dy =16 5% % 12,0 | Dy =1l
a;=1 a;=0 a;=1 a;=0 a;=1 a;=0 a;= a;=0
a, 0.54 0.46 0 1 0.625 0.375 0
a, 0.79 0.21 0 1 0.625 0.375 0 1
ag 0.00 1.00 1 0 0.625 0.375 0

xo ZHEMFRHTHHEIEERRRAN
Table 6 Decision—making rules with reliability

under all attribute value

%%ﬁ: Ddl Ddz Dzlzvd3 Dd3
(1,1,1) 0.00 0.00 1.00 0.00
(1,1,0) 0.59 0.00 0.41 0.00
(1,0,1) 0.00 0.00 0.27 0.73
(0,1,1) 0.00 0.00 1.00 0.00
(0,1,0) 0.55 0.00 0.45 0.00
(0,0,1) 0.00 0.73 0.27 0.00
(0,0,0) 0.36 0.00 0.64 0.00
(1,0,0) 0.36 0.00 0.64 0.00
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