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Reduction of Rough Set Attribute Based on Immune Mechanism

ZHANG Xu'?, GUO Chen?

(1. School of Mechanical Engineering, Dalian Jiaotong University, Dalian 116028;
2. School of Automation and Electrical Engineering, Dalian Maritime University, Dalian 116026)

Abstract Attribute reduction that has been proved to be a NP-hard problem is one of the important issues of the KDD based on the rough set
theory. A novel attribute reduction algorithm of rough set based on the vertebrate immune mechanism is proposed. The main operators of the
algorithm include memory cells producing, clone selection, hyper-mutation and population updating. The key of its design is to integrate discernible
ability and the elements in the condition attribute set into one unified affinity maturation objection. The different attribute reduction sets that can
maintain the ability of classification can be found through maintaining the diversity of antibody population with renewal of antibody and similar
antibodies suppression. The experimental results show that it is effective.

Key words immune mechanism; rough set; attribute reduction

1982 Z. Pawlak (rough set) V=UV, a f UxA->V
o 1991 - vac A
xeU, f(x,a)eV
12 PcA
IND(P)
NP-hard i3 IND(P) ={(x,y) eU xU \Va e A f(x,a)=f(y,a)} (1)
IND(P) (Pc A) U IND(P)
[4~5] U/P U/IND(P) [x]s
U /IND(P) S=U,AV,f) P
2 S=U,AV, )
XcU Rc A
RX ={xeU \[x]R cA} X R
X R X R POS, (X)
POS;(X)=RX RX  POS;(X) R
X U
(60474014)
(20040151007)
1 (1972 )
1 S=(U, AV, )
U A=CUD
CND=yY C D 2006-12-07 E-mail fspuzx@newmail.dlmu.edu.cn

— 51—



3 S=(U.AVT)

PQcA POS;(Q)= U PX qQ P Q
XeU/Q
P U U/p
Q
4 S=U,AV,f)
P.QeA,ReP POS, (X) = POS o_zy, (X) R P
Q R P Q
5 S=U,AV,f)
P,QecA ReP P Q P Q
P Q
S=U,AV,f)
P.QeA P Q P
Q core, (P)
7 S=U,AV,f)
P.QeA KcP (1) core (Q)=core,(Q) (2)K Q
K P Q P Q
8 S=U,AV,f)
A=CUD CNDb=@ C
U/C={X;, X, X,} UID={Y.Y,,--Y,} D
c( C D)
k:ﬁé\gﬁ\:ﬁgposcm)\ Y, eU/D B
lo| k C
Uu/D 0<k<1 k=1 D
C C
u/D O<k<1 D
C C U
u/D k=0 D
C C
u/D
2
2.1
[6]
(1)
(Ab) (Ag)
)
(Baldwin )
3)

—52—

2.2
N
N
1
’ 10
(a8, 8} {8,858, 3,
v =0110100100
2.3
" K
Pareto

F(R) = alk + (1— o) 2r4(C) —card (R)

card(C)
‘ card(C)
card(R) )
2.4
k=1
ceqrr ceqes o

2.5

Stepl )

° 10
Step2
Step3
m
Step4 .
¢ D
Step5 D
Step6 D
m

Step7

k=1
Step 4
3
3.1 1
(71
(
) ( ) 5
8 1

D {x1,x2,---,x8}



(0 014 014 016 016 110 1 2 3 4
4 ) C 500 r/min
3 CS2092DH
B3 21 AD Matlab AR
1 2
300 20 a 9 Kohonon
0.9 {al,a2,---,a10,nj} d (
1 2)

>
a8
>
N
>
w
>
~
=
o
=
o>
>
3
>
©
=
o
=S
()
)
B
w
D
>
Y
[
Y
o
Y
=}
D
©
D
©
Y
=
o
3
[=%

B © o vwo o s wN ez
© o N oo g B~ W N
, P, P, O O B O O
o ©o © B B O F r O
B P P P P O O B O
B P P O P O O o
, O O O O kB O O K
, O O B B LB O O o

e = N S = R S = N =)

o O B O O O B

P R, O O Pk O B
o O O B B B O B

P O P P O Fr O ¥

PR NN NN e

N
—
[N
[N
[N
o
N

B e
B ow N

{a6,a9} , {a3,a5,a6} , {a3,a6,a8} , {a4,a6,a8} , {al,a7,a8} ,
{a4,ab,a9},{a2,a6,a10},{a6,a8,a10},{a5,a9,a10} 9
{a3,a4,a5,a6} , {a6,a7,a8 a9} ,
{a4,a5,a6,a7,a8} 3 3

N OB R R e e
S © ® N o U

W W W W WWNNNNNNNRN
GO R WO P O © ©® N o 0~ WwN

1 Pawlak Z. Rough Set——Theoretical Aspects of Reasoning About
Data[M]. London: Kluwer Academic Publishers, 1991: 1-110.
2 Pawlak Z, Slowinski R. Rough Set Approach to Multiattribute
Decision Analysis[J]. European Journal of Operational Research,
1994, 72(33): 443-459.
3 Wong S K M, Ziarko W. On Optional Decision Rules in Decision
(7] XL X2, x4, x5} 2 Tables[J]. Bulletin of Polish Academy of Science, 1985, 33(11/12):
{x2,x3,x4,x5}  {x2,x4,x5,x7} 3 693-696.
{x2, x4, x5} 1 5 4 1 ) [91.
X7 , 1999, 10(2): 113-116.

4 5 . Rough Sets [3]. , 1997, 7(11):
{x2,x4,x5,x7} x1 x3 40-45.

2 1 6 Lydyard P M, Whelan A, Fanger M W. Instant Notes in Immunology

[M]. Beijing: Science Press, 2001: 1-40.

{x1,x2,x4,x5}  {x2,x3,x4,x5} 7 ) ,
3.2 2 [9]. , 2004, 24(6): 205-210.

[8] 8

AR [91. , 2002, 20(4): 357-361.

W W W
© N o

w
©
OO BR DR DD OOWWWWWWWWRNRNRNRNNDNNNRNRNER R PP P P P PP e |

N

[y
B R R R NN ®ONNRNR R R B P R P B B B B B B B P B B B B B B B B B B B B N
e e i S U T R e R S U R I R R R R e T e e T e T e T e e e e e e e e e e
P R R P WWwWWwWNRNERENRNRRPE R PR PP P PP PR P P NP P PR R R R RN
e e i ST S N T N e e e e e e e e S . U e e S S =T S CHES CINY R CREYOURNY SRR U SURIUR ORI N S
P R R P WWRNWRE R R P PR P R P PP P ORNNMRNONNMRONNNREPE NN R ®®WER BN P
e L S I 2 I T R R e e e e e e e e e T T S N C RN JUR UGN S N}
e S T T R R e R e e e e e N e e T T T T = e S S U ORI CRRT N ORI N
PR R RPN WWWERE R PR RNE R PR RNERPRPRDRONNODRODNODRNONODRNRERERNERNNDERE®WWR PB NDN

o
o

3



