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A Covering Algorithm Based on Competition

ZHANG Yue-qin,SUN Xian-yang,LIU Xiang
( College of Computer Science and Technology, Taiyuan University of Technology , Taiyuan 030024 ,China)

Abstract: Compared with traditional neural networks, covering algorithm possesses some advantages, such as running fast, high accuracy
and easy to understand, but the learning order of covering algorithm is randomly selected. Experiments show that the learning sequence
has a significant impact on the network performance. It proposes a new kind of algorithm named covering algorithm based on competi-
tion. In this algorithm, sphere domains can be adjusted gradually. Experiments show that this algorithm can effectively reduce the number
of sphere domains, decrease the number of rejected samples and improve the recognition accuracy.

Key words : neural network ; coverage algorithm; learning sequence

Vol.22 No.9
COMPUTER TECHNOLOGY AND DEVELOPMENT Sep. 2012

0 51 &

N TR 24 2 KR IEAT 4045 A LA 3 1
ZE TR BTG R | 2 A ok ARG 2 40 485 g 2 AT L
T AT R B = AADLHL 2 M R R AT o f—
THRRG, AR A RE I B HGR T, bz w4
(1) 12 A A0 FHLIE: phy o 226 7 22 1 0 A A D o S BB 5 0
T E B TEIR 5 B 19 46 767k 22 18] 306433 2 1
YRR FR 5 19046 (192 3 RIRUM Dl 2 T 4% 4 28 7T % B2 AL
FH WAL

255 ) bl 28 PO 2 2 A e, 40822 22 ] 2 4
SRR | BV 2 TR B CRT — )2 oh 4 B b 28 I i1
At DRI T 245 4 3 2 35 R 2 1 A fT 9 3 140 7
/INBCE 2 0 IO 4 H Al 38 433 S M, 36 8 7 O 26 4R
0 35 B AR IR | T FLAEZE TR I Rt ] A

5 HE7:2012-01-13 ; f&EI H#A:2012-04-20

E£WH 1LVHE A RBH A4 H (2008011028 -1) 5 LV H FHE
YT H (20100322003 )

YEE R ik A B (1963 -) , Zo, 042, W1 A e 0, W9 5 1) R 1 i
5 BARYE BURIZHR A 7h e (1986-) 9 B BF 582, BF 58 07 1)
FBAREYE AN T 2%,

ZACRE A RSB RIS B SCHk [4,5]
AR I 22 U I J L] 3 P H 22 2 i 1 i 28 9 465 1) 8 i
Ak, TEH P SRS M 2T i LA R SCRY EE AL L B
SEIFR N T BRI U R 78 M 22 0 i L AR B S ARAT I
Oy IR TR 2 M2 B B R SR T E B R
bR T AR 2 2R AR Y 22 R 1 2% A BTl S A%
GERYHT 2 MO ZEAH b, R B AT s AT R R
BER o T H i AN A3 i, (RO BT SR A e F
MM 25 = D I R, R B AL G OB 3 R i 5
B8 W] 272 > T e 2 ) Ao 2 0 285 1) Jo 7 A 3
Wi, SCHR A I T A 28 9 05 2 i S0k B Ll T —
BT S A —— 2R T e P 0 B A ik 10T ik
ASEHILEAE—RE R EIHBR T 5% > WUT X e A4 22
P28 B AN, S 2 Y o o A0 ) B | e a2
TUHEATOUME S TR B 07 1 , 7T A 0B o ol 22 19 2% ) 1

Eio

1 BEHZE
TER SRR 22 25 v | (9 I oy ~) O 16 BB
SRR R R A O A B 11 454 e



.30 - HEMBARS R R

22 %

W26, 6 7 35 0 A i b 2 2 1 e R v
SN E MFEARE AT AR A Z R 0 28, e B A A0
FoR — AL AR I, SR I K 4 R AR A v S [R) 28 500 A R
A AR IS TR E AT EITT Ok . IXORE R 25 I 2%
PR R T ) R 70 g o 208 3o 7 2 174 ) A, [ Bt ey Dt
SEFE T R B F 2T 7 5578 Wby v 2 21 vk
SRS A BRI S B A R R
P 1 25 I 4%, % 4 B EA T AL B o R v 25
) 245 (1) 25 A6 A 280, A 3R 2 100 T A5 1) ) I 4% 65 4 S 7
Ab FRSCHRE 1 o R v 28 25 R A Y, TS SR AR 2 ) Z TR
BV AN . SRR AN I 22 R 45 T () BN 280
DIREIAE LR 2Z e, DA I {15 X R A5 170 Ao 428 0o 246 i 4 7
TR HT R RSB AE T AT RE 1, T LA 3 7 ol 20 I 2%
— MRS TR 2 60, I #E — Se U i 17
T PRI

T TTZA A T B R 3 A 2 I 2 2]

HE—TRAE (AL Y = (X' ), (X,
¥ ) (X)) H(X A n T, 1=0,1,2--- ) FERI
GRREAR WA REARSE T LIS N S AN i (1)
ForEm y MR S 1) = {il y' =" HIXTIY
BIREAS SATARAE p(e) = (&' 1 i e I(2) ) ,1=0,1,2,-,
S — 1 #4335, WTHAR ' e p(k) BIREAR S Bk
BRWAESIC m =12 PR S E S, H
HAgpkE Pz mlE A E S 8 5%, i 1
TR A WM R TR B NG C(k) =U C

HARMW A RIT .

IR AEREARLE Y PR — A o R 5 0
" AT

d1(j) = glgg%d(x’,x’")%

d2(j) = Tg;f%d(xf,x"') < dl(j) |

d(j) =[d1(j) +d2(j) ]2

0(j) = [d1(j) —d2(j)]/2

d1(j) A" 5o e p(r) ZEBI RS,

2(j) Nx" 5 ep(e) ZREKH/NTdL(G) B
P B,

HHEAABILL " b, 2B R =d() , 2R R
0(j) B C' = {xl (x,2") <d()}

B2, C RIMZIE KA B C) 3 55 1 SAEE
Az [ B FEAE Y, Pk —A o R LR ERAE
HETAEET Y, WMk, Xk, — 20
A 7 S U s ok T,

AT 3 BTN B AR ] A RE AR A 43 ) 5 2 4
W2 AR AN, e 2 vl DA B — A RS
cw)igmcpkzmlg,ui—l,W%ﬁ?ﬂ@ﬁﬁ
N T 28 v BT A 7 55 A

AR T SE B S 3T AR T — A 58 48 ) I 2 19 2%
BB R BU  T— AR TT, I IOk i 28 0 45 9
T . PN EITTIE S A — AR IR e T
B A G AU oh WA AR J T2 5 2R %kt
AR TAT A i SO B TR AT AR B 4
LI S U Je 5 — 2] A SR 2 A 4 e A
O 2 s T U JeR e — 2

2 MHWEBEHEE
2.1 EIIRFNE XN

TERG S M 28 0 2 v g S i S0 34 R R e 2
R — LR TT SR IE  SE G IR S A
25 0 245 (18 3 AR PR AR 1) 27 2 U 1 4 52 e o 41 4
(R R/ INFIAS B0, T T ok 7 B 08 B 3 2k 1 ] 2 )
IR St 3 26 25 g s O P 1 R AL B BP0 A
ARSI B 2 S 5E AL e R bl s THBR 2
ST 7 A g s i A 2 A RN P i g DL 2 1
SRR BT 1 B R RCE

M2 @z ERAiRsE

it VU P /NS B A S N TR 25 I 2%
Jrit B R, R T2 2 REAS 1) 43 A5 2 B AL
[, 5 To i A B A FEA S 1 25 6] 4 A1 o e vE
FElE IS G 2% T UT | 3XRE 50 4502 0] RV 75 3]
BN Mt Fe sk 2R 2N R )
U RFEA T AR S5 P e 5, J2 5 W] ATERE A 2T 1Y
PR AT IOLAL I AR S — D b
28 S i S | 20N T sk 1 R AR AR MO I R
R X B Bk v i 55 AR ok 22 5 BV O < TE
(7 28 55 PO T DAOR B T i S 2 55 0 SRR AR AR
HeBR' L SRR A T R A i A B 26 A G 1k
X EL# A e AR AS ST PR s, IR A T



9 1

KA FEAE  — R R TR P A R Tk -31-

FERREA S P e B B o, PR 5 P — BB AR
Z G R B E TR I SZ B DA T I X B T 4R A5
TEFEA Y S B R R T I

2.2 HHEMEBEZREX

BT 5 kS W B R SR A L 2 Ak ek
S BIASEGEHLH , S K AN 2 Ak st 2 2 5 b OB A
Z 5 AR A 6 AEAS s R AL i I B, A
AT DA S G B R A i SR R 5 IR
B, DAY T A 7 S v o BB 5 B 2 I RE AR AR
N — SN E O, — N — B —
AT SRR E A T I DU 5 1 7 R I B
T B kA S O B R AR PR I G B B AL E 0
il 2208 5 UOBUN S AE S vho0 28 SUHEAT , ik 1 7 75
R SN

Stepl - 4% J5U 78 i SR AE 2% 2 REA R BB I00 0 &
WY, BEARER AT MEMAE SIS T, T

Step2 . #5 TEAL w2 B0 T v, A 9l 1 52 4 5 1 o U 7
3 A v B — A Sy O M R Y B SO 45
T, AW EEE LIRS,

Step2. 1: Y, HAREA AT Ty , #5917 76 55 )
ARG AR B b o B

Step2.2 B T 50 A 7 5 47 FL AL M BR AR A 18
M7 T, AR 3,

Step3: Y, WA A 55 10 41, W B — A~ Kk
B A L R — B SO IRIE AR T 4
WA R AL R4,

Step3. 1. Y, HAREAS BEAT 3l Iy, #54% T 78 5 W 2
AR GAEAR B bR B

Step3. 244 T 5 A7 W94 15 IE A7 LA, I BR A
B SR, T R A S AR G iR el
HBE2,

Step“-:ﬁ%%ﬁﬁo

AR 2 ST SR LR, TER T A A NS
L S PR AR PP IO 5 OB 2 AR A SR TR — IR
F i sy ol K R S O R E
FEAS S5 P BL, A 5 B A — A B PR B (8 35 TP 1
JRTPERE LG ) A T AR 3, B8R 3 IR E
A REA 5 P PR 1 0, I ELRN A R 2 A8 Uik AT
N7 1E 78 5 Pt s B A R Rk Bt AP BE 2 R ER 3
r X6 7 S Ul P A 8 A W U T LS IR P 2 TR H
Y, B GRS B A B — R B e w1
T DUUT L 5 7 A e w2 T AN B, A
P22 I 2% B2 AL RE T 1S 5

3 KERERSW
TEAR YIRS HHORF SO ) 50 FIVBE i 30 A T LE A

DIARAS TN A5 B . EHL UCT £ 88 2 i Tris %k
PEEE AN Wine BB ATHI 30T, 7E Lnis B AE T,
BB 3ol =R BRI 50 SRR A BN , B
— SRR AT VU JE MR, 18— i B £ I 2R
FEAS HA (B HE VB IR AR . Wine 4l 46, 8K
RIRIRE I3 A 3 A B 240 13 )@k i T 10
—fold 3¢ LB CRFEASE-2443 4 10 4y, o 9 3 4E Ry
YIZRFEAS 1 4 S iR AR B 10 3 i 7 3 {8
VEREESR) . (RIS IR LE S 1 i .
k1 EBER

Bl R | PR
ik 7 1 4ok FEIREL
% ' R(%) | H)
— A 15.3 7.5 96.67 90.6
-
" [USTi=R7R 11.5 3.3 98.7 96
—REEk 23.8 2.1 96.1 93.8
Wine
[SiIERTS 17.2 1.8 97.9 97.3

MECER AR R LA o RS B8 o Sk e B
S INAVIE S IR SRV KSR SRS (i 8 S
FIE 5 MR ABOS THEA T HO AL, 2 B i R AR A
R I L AL IR o6 # O 1) 8l B e, 106 1 il i
S ORI R B 36 P 0 A B B Iz AL RE fe fl
A2 0 PR R T ] WLk e i B
i FL RS BUR T B ROR

4 HRIF

PR B R R K R A B LA E R
TR SO 2 G A S O I S DO T I
55, LK RE S VR i H A, BRE P AR A 26 ohot o
2 B ] A o 25 00 4 114092 AL Bl ) A3 B4 7 L 4%
BB RBER AL A, FEE SR kT
ZoAE T B A AR I SRS B T A
o7 FH BRSO 5 0 o0 7 A
BT IAE S FIZ A5

S LR :

(1] HUDE. RS UA SIS ]. AR SHA
(ZEARAZ) ,2007(15) :816-816.

[2] A8 Ik, TR, ST i ol 09 45 () ki) > 370 T
AR )], ALY 585, 2008,25(10) 12921 -
2931.

[3] ok, ok % W LS Py 2 00T B R
MIDA[J]. 72~ ,2005(2) ;327-331.

[4] 5k 5k . M-P #&InBR A U 8 R A
[J]. B4, 1998 ,9(5) :334-338.

[5] 5k 5,5k Bk, BOIR. 22000 LR 38 X 3 T
BLT). HAF2ER,1999,10(7) (737-742.

[6] Zhang Ling , Zhang Bo . A Geometrical Representation of

(F#% 36 W)




.36 - HEMBARS R R

22 %

FHEE B 5  FEPIA TR E LRI [l a3k ) 1 5000
TR KAE . SR, RS B 28 bR AE Corpus,,, b 7E i
FRAORT SR X BT T A 6, AY#h 7843 [l AT
BORRYMEFS | B TR

5)H %5 Fl6 A5 A] LUA i i 3% E #R T
T I (B AR HEA T e e SCm) Y A R RN 3k 8 A7 76 B 6 A
B 3R (8] 587 TG AT, — S HE AR Y B T SR R
B —MHEPRIY T B, 3kt A — 0 T 5 i AR
FURPAE E A 2 1 3 2848 b 25 0501 52 S AR 8 L
ARG B SRR 4F 8 SCRJ RGO, # b
BMATE 2 B FRIE . X2 R TAER — A4
Il

SEYR AR SO B B AR E i SR RO
TEPISTERHE EARRIB B T B BROR , & W WAL T 5
0 P BB AR Al D i L R B0 DE T =K1

5 HRIE

SRS T (95 TR 0 ASE 2 RO
VAL F R b R T — s A AR DC I 5 A
VCRCH AR AL A B2 A AR U0 . 7EPA
ERME I i ST BG5S SR E T 30 ik A 0k LA K
LT B ) S D P A B AR DG iy 2 )
P

TERA TS TAE | 2222 WU A T £ 135 R il
HA R IARAE | e 25 4 P AT 58 SCRTRIAE = U 432
DL 3 5 4 R

S LR :

(1] R, 2 B RAAREE B E BB A K&
FE GBI T]. TH 5L IT 5 % ¢ ,2009,46 (1) .62
69.

(2] & M, KR ZF —FgoE CTEIIERT]. Y0EF,

2007,9(1) :33-38.

[3] Gangemi A, Navigli R, Velardi P. The OntoWordNet project:
extension and axiomatization of conceptual relations in Word-
Net[ C]//Proceedings of the International Conference on On-
tologies, Databases and Applications of Semantics ( ODBASE
2003 ). Catania, Italy; [ s. n. ],2003:820-838.

[4] Snow R,Dan Jurafsky D,Ng A Y. Learning syntactic patterns
for automatic hypernym discovery [ C ]//Proceedings of Ad-
vances in Neural Information Processing Systems. [ s. 1. ] ; MIT
Press 2005 :1297-1304.

[5] Cui Hang,Kan Min—Yen, Chua Tat-Seng. Soft pattern matc-
hing models for definitional question answering [ J ]. ACM

Transactions on Information Systems(TOIS) ,2007,25(2) :1-

30.
(6] Br WA AZNNEREHHF[D]. HRK . HEK
2 ,2006.

[7] Liu Bing,Chin C W,Ng H T. Mining topic—specific concepts
and definitions on the web[ C]//Proceedings of the 12th in-
ternational conference on world wide web. Budapest, Hungary :
[s.n. ],2003.

[8] BV Btk hAREE SGEF B AN D], Jbat. b
A E AR ,2002.

(9] 5k He, Z9UBE, 1R Uk DUEARTEE SLAYLSH 53 Bt AR
(7. H3Cfs B2F412,2003,17(6) :9-16.

[10] Navigli R, Velardi P. Learning word—class lattices for defini-
tion and hypernym extraction [ C ]//Proceedings of the 48th
Annual Meeting of the Association for Computational Linguis-
tics. Uppsala, Sweden; [ s. n. ],2010.:1318-1327.

[11] Cui Hang,Kan Min-Yen, Chua Tat-Seng. Unsupervised learn-
ing of soft patterns for generating definitions from online news
[ C]//Proceedings of the 13th international conference on
world wide web. New York,NY ,USA;[s.n. ],2004.

[12] 3k K&, R 22T HIB M DUE AR 2 RIS
[Cl//&ESE/NmH s 5 F A AR S JL a4
Fo2 Rk 2005 .428-434.

(L% 31 1)
McCulloch-Pitts Neural Model and Tts Applications[ J]. IEEE
Trans. on Neural Networks,1999,10(4) :925-929.

[7] Wu Tao, Mao Junjun, Gao Liang, et al. Covering Algorithm
Based on Neighborhood Search and Its Applications [ C |//
Third International Conference on Natural Computation (ICNC
2007).[s.1. J:[s.n. ], 2007:115-119.

(8] ZEmHJy, g4, —Fide TH S MERE S n L E [T ].
AL A S K% ,2009,19(1) :88-91.

[9] Wang Di. Fast constructive—covering algorithm for neural net-

works and its implement in classification [ J ]. Applied Soft
Computing,2008(8) :166-173.

[10] BisE, ek, T4 I MBS k()] Tl
AR5 K& ,2009,19(7) :76-79.

[11] Z3C0R, AR A. ST RN R E Sk [T ].
AL AR 5K ,2010,20(11) :51-54.

[12] B ok, TR R RRR L], LU E M (A RF
“#H) ,2005,29(2) :28-32.



—METRFHEREIE

=3 WA, .

== e AR TRAE THENUREE SHEOR B, (g K 030024
% IR 5 R

LN 44 Computer Technology and Development

B 2012 (9)

A CHEHE: http://d. g. wanfangdata. com. cn/Periodical wjfz201209010. aspx

[HRREE. ...


http://d.g.wanfangdata.com.cn/Periodical_wjfz201209010.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%9c%88%e7%90%b4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%85%88%e6%b4%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%bf%94%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%a4%aa%e5%8e%9f%e7%90%86%e5%b7%a5%e5%a4%a7%e5%ad%a6+%e8%ae%a1%e7%ae%97%e6%9c%ba%e7%a7%91%e5%ad%a6%e4%b8%8e%e6%8a%80%e6%9c%af%e5%ad%a6%e9%99%a2%2c%e5%b1%b1%e8%a5%bf+%e5%a4%aa%e5%8e%9f+030024%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx
http://d.g.wanfangdata.com.cn/Periodical_wjfz201209010.aspx

