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Feature Weighted Based Category ART Network and Its Application

DING Zhiguo™?, LIU Yue'!, WU Gengfeng®
1. School of Computer Engineering & Science, Shanghai University, Shanghai 200072;
2. School of Information Science & Engineering, Zhejiang Normal University, Jinhua 321004

Abstract Feature weighted is the general case of feature selection, which has better performance than (or at least has the same performance as)
feature selection. In this paper, feature weighted is employed to improve the classification accuracy of the category ART networks. A novel network
named FWART network is proposed, in which the self-adaptive genetic algorithm is used to optimize the weight vector. Experiments on the UCI
datasets show that the FWART has better generalization power than Category ART. It is applied to predict the earthquake type. The result is
satisfactory.

Key words Category ART neural network; Feature weighted; Genetic algorithm; Earthquake type prediction

1
(Feature Weighted) (5]
0 1
[1]
Punch
Komosinski Krawiec 2 Category ART
2] FWART
Category ART
Category ARTL! FWART
Fuzzy ARTMAP ART
ART S A% T Category ART
ART
FWART R
{ FWART
Fw=1 //
Category ART(Adaptive Resonance Theory) FWART=Train(S, FW) // Category ART
0~1 BestFW= AGA (FWART,, V, FW) // (AGA)
category ART I ‘ FW BestFW
. . R=Predict(FWART,, BestFW, T) }
FWART(Feature Weighted based category Adaptive
Resonance Theory networks)
[4] SGA (Simple (20503015)

Genetic Algorithm) (Nearest Neighbor (1979 )
classifier) SGA

2006-04-22 E-mail ding zhi guo2005@]163.com

—201—



2.1 Category ART

ART Categroy ART

I Wj
Category ART Categroy ART
Choose;

[t AW, = Fw|

gA% 77 M
a+W|

Choose; (1) =
FW

i FW[l=l «

‘IAWJ" ‘l/\WJ‘/MJ‘ N

(XAY); =min(X;,Y,;) (2)

J (€)

‘I AIWJ‘Zp

3)
FOR all (Input I, TeachInfo T)  // 1 T
Learn (Input I, TeachInfo T)
IF T NOT in TeachInfo List

Create TeachInfo T

Add T to Teachlnfo List
END IF
] = Categorize I by Categroy ART
IF LabelList[J] =T

Temporarily increase p

J=Categorize I by Categroy ART

Reset p
END IF

UpdateWeight(W))

LabelList[J]=T
END Learn
END FOR

UpdateWeight(Wy)
W, = B AW, )+ (1= BW,
B p=1 1

p=1 B<1

*)
Choosg;
®) p

2.2

(velod]) 0 1
FWART 0 1

5 “£000007~ 0 “111117~

1.0 m
Sm 0 1 5 0 1

—202—

%) 0 1
Category ART 5)
| g; i
-1
9,2
VZ; (5)
2' -1
1)
0.5
FWART
(6) ¢
4Z|: ZlHiJ (6)
i=l j=i+
¢ n’l
Hij i
| @ 0 1
1
1
0.5 [
¢
0 . .
0 0.2 0.4
1
1 #<[0.1] $=0
=1
0 1 50% 0 1
@)
(®)
fo—f .
max f f
Pc fmaxifavg g " (7)
1.0 fr<f,
f o —f
P Cl-g+——m) f>1,, 8)
m = max ~ 'avg
0.2 f<f
fmax favg fl
f
C Pn
Pc Pn
P, Pn



2

27% -
u - 59%
FWARTu 2 (1)
u (2
Fitness(u)= FWARTu @)
3 UCI
3.1 AM E,
5 UCI Es En/Es( (61
( 1) Category ART FSART(
Category ART 0 1) FWART (€8 P
2 1 1 t
3 N©O= o (10)
L N A c P P
P 1 (24h)
0
Voting 231 131 50 50 16 2
Heart 270 140 65 65 13 2
g;ﬁiztr 683 343 170 170 9 2 (2)b
pver | aas 175 85 85 6 2 bb b b
Glass 214 114 50 50 9 6
3.2 b 4 4
50
50 2 Voting g E
Heart Breast Cancer Liver Disorders  Glass 3 3 b
FWART > FSART >Category ART 50 4) b
FWART 3) K
Category ART FSART FWART Kk
Category
ART FSART  FWART 2 s 3453245, (an
2 (%) InN InN S
Category ART FSART FWART M 2M, 2..2M,
A=M;-M, i=12..,n s=10"%  $=5+S,+..+5,  +1
- 4) Mmax
Voting  [92.80+ 291 | 48 [93.84+4.02| 38 |94.04+290| 38
Heart 7717+ 498 | 51 |77.78+547| 38 |78.65+4.95| 38 [7] b
g;flii‘r 96.47+ 124 | 81 | 9653+ 1.1 | 56 |96.60+ 125 58 ) T
Di&("vrg;s 55204521 | 28 | 56.41+5.1 | 21 [5649+459| 21
Glass 5240+ 732 | 14 |5288+7.54| 11 [5524%674| 11
4 FWART ML=2.0
N® = Ao
ML=2.0 1
T, = 1047
Mo ML=2.0 (12)
2.0
Category ART A-b(2.0-M,)
3 T,,=10 P (12)
i AP b M,
N® =5
14% -
2 LogN(M)=a—-bM

—203—



3 -
GIS
1966 5
183
(HG1~G22 22 17
(2)S1~871 71 6
(3)M1~M90 90 5
183
5 178 b
4 4 178
2 1 1 98 ) 40 )
40 ) 50 50
3
3 Category ART  FWART (%)
Category ART FWART
1 86.68 81.38 90.64 85.48
2 86.94 82.60 90.30 84.25
3 86.59 79.95 90.10 84.25
4 87.17 82.70 90.17 85.80
4 86.85 81.66 90.30 84.94
3 b
4 FWART Category
ART 4% 3% 3% 3%
4% 2% 5% 3% 4
4% 3%
FWART 4
( 200 )
) cc »>
3)
BP
BP BP
BP ( )

2005 9

—204—

85%
5
Category ART (FWART)
1 0~1
Category
ART UCI
FWART  Category ART

1 Wen W X, Liu H. A Feature Weighting Method for Inductive
Learning[C]//Proc. of the 3™ PRICAL 1994: 338-344.

2 Komosinski M, Krawiec K. Evolutionary Weighting of Image Features
for Diagnoses of CNS Tumors[J]. Artificial Intelligence in Medicine,
2000, 19(1): 25-38.

3 David Weenink, Categroy ART: A variation on Adaptive Resonance
Theory Neural Net[C]//Proc. of IFA International Conference. 1997:
117.

4 Hussein F, Kharma N, Ward R. Genetic Algorithms for Feature
Selection and Weighting, A Review and Study[C]//Proc. of ICDAR.
2001: 10-13.

5 , , , . ART
[1. , 2005, 41(5).
6 , , ,
[7. ,2001, 21(3): 15-20.
7 . b [7.

, 1998, 18(1): 33-40.

[J]. ,2003, (2): 18-20.

2 , ) ;

[J]. ,2005, 29(2): 193-196.

3 . M]. ,2004-09.

4 Ampazis N, Perantonis S J. Two Highly Efficient Second-order
Algorithms for Training Feedforward Networks[J]. IEEE Transactions
on Neural Networks, 2002, 13(5): 1064-1074.

5 s R .

[3]. , 2005, 12(3): 47-49.

6 Xu D, Wu M, An J W. Design of An Expert System Based on Neural
Network Ensembles for Missile Fault Diagnosis[C]//Proceedings of
the IEEE International Conference on Robotics, Intelligent Systems
and Signal Processing, Changsha. 2003: 903-908.

7 , s . [J].

, 2005, 28(3): 402-408.

8 , )

[J]. ,2003, 23(3): 217-219.



