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On Doublel ayer L earningM ethod of Rough Set Theory

CHEN Guo
(College of Civil Aviation, Nanjing U niversity of Aeronautics and Astronautics Nanjing 210016, China)

Abstract: A new double-layer learning method of rough et isput foward, which can carry out the outer layer
learning by genetic algoritms and the inner layer leaming by rule extraction Firstly, the genetic algoritm is intro-
duced, the attributes are coded into binary codes, and the rules are extracted under various attribute combinations
Secondly, the test samples are enployed  test the obtained rules, and the fitness function is constructed on the basis
of the obtained recognition rate Finally, the optimum attribute canbinations and the correponding knowledge rules
are obtained with proper genetic operaors In comparion with other methods, the presented method combines attri-
bute reduction with rule extraction, and possesses a stronger slf-adaptive ability In the end, examples are given o
verify the proposed method
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2 (M a-
chine double-layer learning policy of rough
st theory)
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Fig 1 Machine double-layer leaming of rough set theory
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(4) ( A-B @.pB)
), :
A-B @,B) (1)
3f i i ( Basic concepts o xny 2)
of rough et theory) B = x (3)
1 X={xx U A} (4)
Y={x x U B} (5)
,S= U,RV, f A, A B,
U R=C D C D B , B
f:U ap
XR 5V U .
: 8
2 : (
BCSR, IND (B), : IND (B) )
={(xy) (xy) U, Vb B (b(x)=b(y)}
: RR R
3 .
(1) a, B, =a,B,, Yy v .Bi=maxiB; i=
4 B CA, A 1, 2}.
B (2) alBl :a2321
B A 1) B, B,, Yy =¥.a =max{a; i=1, 2},
U, P Q U
QcSP. : ND(Q)=ND(P), Q , ;
Q P U P Q 2)  B.#B,, By >B..a, By >0, B,
u Q ( ). Y V.
P Q CDREQ(P)- Bl >Bz1a1'{31<uz‘32(
P Q RED, (P), ), Y ¥, 0PB =maxot B, i=1,2}.
CORE, (P)=n RED, (P). 4
> ( Inner layer rule extractihng method of
double-layer learn ng for rough st theory)
[3]
( )
6 : S= U,RV, f, : S( n ,m-1
U ,R=C {d} c 1 )
{ d} Aa, &, L al :
P, (a, w) (&, w) (&, w) STEPL:
A P B = (d,
d), A-B ; ?”.
7 ; STEP2:
S= U,RV, f, U ,R=C {d} “o
o *

c {d}
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13 ?17 ;
13 f),,
’ ' ' r= (6)
STEP3: “ow
STEP4: ) n-1
, , [4] [5]
, a5 Q9 ,
5 :
( Canbinator ml optim ization of outer ) Q01 Q1
layer attr ibutes of double-layer learning for (5) ,
rough st theory) * *
L 1 (3)
(1) 6 (Camputational examples)
, 13 1'” 13 0'” 13 ”
' [6] [7]
(2) n, :
' 5
30 100 . ucl '
(3) : :
, , Nguyen  Skowron 2,
(2] 1
1
Tah 1 Camparion results of variousmethods
[6] [71
Iris 150 {al a3 a4} 0949 {al a3 a4} 0.949 {aB8 a4} 0974
Ecoli 336 {al a2 a5 &b ar} 0511 {al a2 & &b ar} 0511 {al a6} 0.642
Glass 214 {al a2 aB a4 & ab a7} 0427 {al &2 a8 a4 & &b a7} 0427 |{a2 a3 a a5 o6 ar}| 0564
HS/ 122 |{ala@2 B ad b a7 D all}] 0300 |{al a2 a3 a4 a6 ar & all}| 0300 { a6} 0.700
Pima 768 {al@2 BadababaraB)| 0379 |{ala2aB3adababaraBl| 0379 {al a6} 0.690
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(Conclusions)
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