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Damage fault detection of fighter based on rough set model

HU Shou-song, XU De-you, LIU Ya
(College of Automation, Nanjing University of Aeronautics and Astronantics, Jiangsu Nanjing 210016, China)
Abstract: The information of aircraft’ s faults was denoted as a kind of information system based on rough set, and then as
a decision table. Rough set based algorithms were applied to attributes reduction, rules extraction, fulfilling the detection of the
damage faults. The proposed method dealt with measurable signal of the aircraft, mathematical model and no relevant transcen-
dental knowledge was needed. The results of the simulation revealed the efficiency and practicality of this method.
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1 5|8 (Introduction)
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2 MAERSHEABSESEM? (Basic

concept and theory of rough set)
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alx) = a(x')}.
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EXH
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3 ETH&EERANATNRGUERR
(Damage fault detection of fighter based on
rough set model)
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Fig. 1 Process of fault detection based on rough set classifier
MFFLEILRSE  EEMENMTRHREERA S =
(U,A U d),x; € URRARBFLYLESAHER
B,XBE G = 1,,1654 = lay, -, 0] BREMH
Btk , TR L PLRARES, 4500 B Wi A AR
MBS RS F R B AT A R B R 3R
d HYRIRTE, B 6 Fi il BB PR R {H (Tl
GV R, £ FBRGHRE. A8 BRG %
B ZC BB AR ) LA LR R
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Table 1 Decision chart

RE a a; a3 a, as ag a d

1 28.91 24.05 0.03 -2.71 0.07 3.60 0.00 1
2 27.32 21.83 0.15 -16.120.25 3.40 0.00 1

n : : : : : : : :

16 29.25 24.48 0.00 0.03 0.03 3.4 0.00 0

AP RS R, RPEERETREDEGR. N T 4.
(0— il B ; 1— 4 PR R s 2— £ P RO SR s 3— G I B4R
B s 4— o 3 BL45 15 88U e s 5— 7 TR AE 48 15 g I )

3.1 ¥ #EF AT (Pre-processing of data)
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d HPEEE;
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NFERE P A, R

[erfeti) €

[min (a(x;),a(x;)),max (a(x;),a(x;))),
| P‘r"(xi,xj) = 1L; &M P‘rl(xirxj) = 0. BELR
wmE:

D) REFEFEWFEE RS S HE—TFHEERE
RO S s WIEHR LT G2 cut = 65

2) EEUTAFIH PP = 1 B EEE W S
A cut 1, KRB BT E RS 7R < b PP {E
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Table 2 Decision chart after discretization

RE a ay a

a4 as ag a d

1 [12.66,29.08) [21.83,24.27)

n :
16 [28.08, * )

(0.@2,0.89) [-60.34,-1.34)
2 [12.66,9.08) [21.83,24.27) [0.@,0.84) [-60.34,-1.34) [0.05,0.29) [1.58,3.62) [-0.03,0.2) 1

(4.27,%) [-0.01,0.02) [-1.34,1.40)

(0.05,0.9) [1.58,3.62) [-0.03,0.22)

—

(0.01,0.05) [3.62,*) [-0.08,0.2) O

3.2 it® A 194 8328 % (Calculation of reducts)
p BRA— AR B f BIZE & (implicant) 215
FERFXREp < (URFEUTXRE p< ¢ <
f=p = q, U8R p J f BYEZE S (prime implicants) .
SRER &4 1R 4 T AR P AR 45 0 T304 B R Y
RAES IR ASCRAREB R RBARIE.
FTERELESL S = (U,CU d), ¥FWF
£4:
S, = IMs(x,5) | Ms(x,y) FIRFERR £

B, Mg(x,y) BROVERE, fs B2 PHRE X T A,
€ AHA, 55 PENFEMIIERE MK A HS,
A9 4L (hitting set) . AR 4 4, PRE—TRIE
A RER S, Bt R, WFF A4, 5 S, B/ MR,
S, MI— R EEAN—1ET, S B —A B/
FER G-I RAS, URBRERN T4
. TR 2, A ERERERNT A K d MY
[GE ¥

{{as,ag},las, agt,lar a4}, 1a1,ast, 102,031,

{02,04} v%GZvGS}’{alva3} ’{a4v06”-
3.3 MM E(Rule extraction)

X FIRER G
S=(U,AU d),

V=UIiV,1a€ A}l UV,
e€B,v=V, BcAUd.

B MV LR (descriptor) BFE N o = v K
FFX. 88 BV EFRERFRHNBENELH
C(B,V). —&RIRFEHAMBBEMBU o=d = v K
XX, HH 9 € C(B,V),v € Vi, 0 FRALREH
MAIRTH, d = v FRAPFANAFR .

FEART 4RI A BN A TR ERP B
X34, BV AT RAF= At B0, B P AR B S LARTE R
AR 20 . 35 T _E AT = A A A E K 3K 2,
A AR BN T B0 ({05 —#R43)

as([0.05,0.29)) and a6([1.58,3.62))=d(1),
as([0.58,0.64)) and ag([1.58,3.62))=d(1),
a3([-2.04, —0.01)) and a6([1.58,3.62))=d(2),
a3([0.84, * )) and a6([0.01,1.58))=d(3),
a,([12.66,29.08)) and a4([1.40,46.20))=>d(2),
a,([0.03,12.66)) and a,([ * , - 6€0.34))=d(3),
a1([12.66,29.08)) and a5([0.58,0.64))=d(1),
a,([12.66,29.08)) and as([ * ,0.01))=d(2).
3.4 R RIL R (Results of fault detection)
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A3 HEHERLRLR
Table 3 Fault data and detection resuilts

ay ay a3 ay as ag ar d
LV 28.17 23.05 0.08 -8.87 0.15 3.51 0.00 1
LRk 2732 2183 -0.15 16.17 -0.19 3.40 0.00 2
ARIERAGHE 031 0.36 1.4 -90.5 0.47 0.4 0.02 3
LABREAGEE - -031 -030 1.4 -9.5 047 -0.04 0.02 4
FrfetikE 000 003 -9.8 6849 11.04 0.00 -0.11 5

BIE—FIMER X T RIEBY: d: (0K 1— 6 F B 8 2— 5 F RIR Ol
I— A AR 45 5 B 54— 20 BB 5 W s 5— 7 T B i e )

S A4 HERREARMNLER
Table 4 Fault data and detection results

a; a, a3 s as ag ay d
AREBRGEE(Z0.03) 043  0.48 1.55 -90.33 0.65 0.08 0.04 3
LRI RRAGHEE(F£0.08) 04 046 158 -89.18 0.62 0.10 0.4 3
FrEERGHRBE(FZ£0.03) 0.00 006 -9.73 67.12 10.84 0.00 -0.18 5
FrfeRGHE(FZE0.08) 000 005 -9.8 68.55 1001 0.00 -0.13 5

BRI R.

4 %8 (Conclusions)
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