w13y Z F L B K ¥ ¥ RAKRMER Vol.1 No. 3
2000 4£ 8 A3 JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY (NATURAL SCIENCE EDITION) Aug. 2000

R ML 57 SRR R R
RXHK, ZHMe

(BETRRY WM TR¥EE, BRE BE 7100770

¥ OE. AN aEMERNECNN)RERERNETHELR, ExtE e i CNN H# oy Eal
EREFETRNEHERRUMELS, RE T 2T ONN XF RSB ERRER, FHT
THENHHERE, B2 T REHER.

KPR RN EWNE B ETAN; AR FERK

hES#S.0235  XRMRIRE.A  XEHS.1009-3516(2000)03-0051-04

41 J M 2 W 4% (CNN ; Cellular Neural Network) —F AR H A BIIELR R G002, X FF BB H
SR ERRAAIR I TAE A, F4BEA Hopfield MR —#,CNN 2RI BEY, BMHdEESL,
b P BB, R AF, 36 H CNN BT A VLSI 323 30 R AP, 12 A4 M &M & vk, af LR R R M
W, HAMaMEEEBGRNET MBS, Bibl CNN 4 ERBMM SR %, WA R T LIRS WERE
Thik ., A 3CHEXT HSERR] CNN B #{b R FERE b , ¥ % 38 5. 708 (CCD: Connect Component Detector ) F1FH
ER 0 (SD:Shadow Detector) 1454, i T —FhET CNN XFRFIMFFEREEAR . H ST T3t
BUESSR, BT RIFHER,

1 MMM SR EAR R

CNN P& EARSTIHRAATHE, ERHE 6.0 o 02
PR 2, LRYEEL BH, M EE HI ST IR R Ve W u i [ | ]
HR, mE—1 4R E s, ERAERBEN#HET 1o . 12
B, AR — M EENNS R, R 8B T T i
1B

® CNN B—4 mXn BB ME%,CG, ) ER 20 21 2
BB NNMET, ANGHERCE HDHE
TS EMHEHETTHES, Nr@,))={C&k,D| B 1 CNN R4
mazl |k—ils [I— 1]} o1 <Ki  k<im, 1<, 1<n . B U X
2 B—ANCG, ) HSRHEE,

EHRRE, WA, B3B8 Vays Vuy, Vs 3R

7,4 KVL fl KCL 24, TB R T —da kg @ 1 >
ﬁﬂ: EI I -+ R € I;u. Ix)‘ »x
c: inj(t):v—er(;) C(lz.l)GNr(i,j)Aij’u ) B2 A FATTER R
(Vyu @) 9Vyij @)
Biju c Vuy(t), (Vu,; GN+1 €D
CR Y ENr(L )
V(@) = fWVz;(8)) = 0.5 » (Vzi;®) + 1] — [Vai;(t) — 1P @)

W E #.1999-12-17
BB, B/XEAIT5), B, IREMNA B4, FENAFERRFIBR.



52 BEIBREFEFRBRPERD 2000 4§

Viuy(t) = E, (3)
[Vz (0] <1 ey
Vu,;0) < 1 (5)
Agik,n = Aanip (6)
C>0; Rz>0 P

B, Ay uBRHETT CG, )5 CR,DBHZEINRBAL, B;uBRRHET C6GHNE CR.OBAZFEH
RYLI RSMFRERA.

2 FT CNN B FERRERE

FERBEFHRABNNBEETR, h TERFBRE LM, BTl CNN B4 T RS, £ RBET, S5
MR P SRR — 2 [ 52 M B AP AIE , ISR REE 0 R0 R BEBS PRIE K BI F R E PRI &, BIINBERX 4%
RSE, A EE S E R CNN i E BT I 88 % A A B AR, HMZ U AREN, =
HFRAEZE AT 1 b B R BR R FI T LKA,

% B3| W A B PR — 05 1 _E R R BT M 45 R — A, FTRAM B A7 B AT EE oo
W, Sk A LATF PUFFARAR -

0 0 o 0 1 0 0 0 -1 1 0 0
1 2 -1 0 2 0 0 2 0 0 2 0
0 0 0 0 -1 0 1 0 0 0 0 -1
B 1% CCD: A1 4Im CCD: A2 #1 I 45 B£ CCD: A3 #1F 45 BE CCD. A4
Bh A1 BB, B A1 BRARR R X FR #1 EERBMRER

Bg ’ mﬁﬁﬁ%ﬁ%%%#’ Al ﬁﬁzﬂ VI.'](P.) Vy.',j_l () Vy.'j(t) Vy.‘,j+1 VI.'j(t) Vy;;(t-f‘)
BECNN M%ﬂﬁ%%ﬁo Iﬁjaﬂ.’*ﬂmﬁﬁ +1 +1 +1 +1 >0 +1
5 Vi (OB BB IR, XA

o o +1 +1 +1 -1 >0 +1
RO EEIRFE—ITHHSMETE T ., . 4 <o 1
*, T HL.
+1 —1 +1 —1 >0 +1
V 2y =Vai@ + Vyim ® —-1 +1 -1 +1 <0 -1
+ 2Vy; — Vi (8)  (8) B L —o o
HERBERBIT . -t i !
M vy, ST N, BT E 1 W 1 1 -1 +1 <0
* BB R LIRAE T Vys I FI IR, 7 —1 —1 —1 —1 <0 —1
DUEANES Vy =0, EENES
Vyij-1=0, MED%L, HEESER R2 BELEERBERE
‘jéﬁﬁ?%ﬁfi‘: Vzii(e) Vyi,i—1®) Vi) Vi, i+ Vi (¢) Vi ¢+
AR R I B R FE AR O . 1 0 1 1 >0 +1
0 0 0O
A=0 2 2 +1 0 +1 —1 >0 +1
0 0 0 -1 0 —1 “+1 <0 —1
—1 0 —1 —1 <0 —1
000 +1 +1 +1 0 >0 +1
B=0 2 0 ® +1 -1 +1 0 >0 +1
0 0 -1 +1 -1 0 <0 —1
—1 —1 -1 0 <0 —1




EARE ] BIKR ¥ ARWERSSFRHGFMERBBEARDT 53

RA4uTRSERESTES LR
CCD ¥, * #
b ERERBAERN AL, FEXE
SR FAELER [B] CNN #HAT B UL, 14 t=nh, K v
r REERES K, XREARD @ THESFBRR X
A v
c¢/h X [Vzij((n + 1DR) — Vz;;(nh)] SN BB R
=—1/R, X Vz;j(nh) ‘

+ E A,'j,u * Vyu(flh) .
ek, DEN, Gr ) AL HPS N A ONN EsR i R

+ > Byw o VuuGnk) +1 (10) v ' v

c(k,DEN, G, ) —Y
Vyij(nh) = f(Vz;i(nh)) = 3 K "
0.5 X (|Vz(nh) + 1] — AlA2A3A4

B () FrmET CNN X PRI BRRER. AR B L

3 HEIERAR ﬁnhiﬁé

R ) PR MR, RATH R E R T v
WA RN T C BH LA, CCD 7 SD ik 4 %
FIHUARA BN R D) (5) B , ERI I T 32
x 32 SIS R G HEAT 4D T (R B A PR
BB 2 B (00 2 ) T DL LI 4 51, B ()

@)% A TR AL, B 41, B — 1, B ()
(b) K& CCD BHER, ENRER, EF—

FTRALORAS B A 5 BATRZS 59 7R 5 A E 30 .

&, HEEEBEADTEN. ANELZ RS

TCHA B RALE CCD MEHELBERFEAZE. B

@) (©) () e 4B B YA # 1 45 BEFIALT 7
45 BEHMESR, TERWOINERERTHER

WEIH R, FIE () (b) . (). (). () . (DIENKE Elj |
1iE, FTEEAR LR FHRBISR,

4 28

A4 EERTRUABERN, R T —F — -
HF CNN XF RSN RERBEEAR . Eabx gkt ¢ d
6] CNN B2 BUfb b3, JRIN M BT T IHHEHU B IR 4 CNN M
%, 58 T RIFHER.

$ ¥ X W

[1] Chua L O,Yang L. Cellular Neural Network : Theory[J]. IEEE trans Circuits and Systems,1988,cas ~ 35
(10).1257 - 1272.

[2] Chua L O,Yang L. Celluar Neural Network : Application[J]. IEEE Trans Circuits and Systems,1988,cas ~ 35
(10):1273 — 1290.



54 BETRREFFRARBER 2000 4

[3] Venetianer P L, Weblin F,Roska T,et al. Analogic CNN Algorithms for some Image Compresssion and
Restoration Tasks[J]. IEEE Trans Circuits and systems,1993,cas — 42(5):278 - 284.
[4] Sziranyi T,Lsusvari J. High—speed Character Recognition Using a Dual Cellural Network Archtecture (CN-
ND){J]. IEEE Trans Circuits and Systems,1993,cas — 40(3):223 - 231.

Studies on the Cellular Neural Networks and Character
Feature Extraction Techniques

FEI Wen-dong, MENG Xiang-ru
(The Telecommunication Engineering Institute,Xi’an 710077 ,China)

Abstract ; The basic model of the cellular Neural Network (CNN) is briefly described in this pa-
per. Based on the discretetransformation of continuous-time CNN,feature extraction techniques of
character recognition using CNN are proposed by the combination of connected component detec-
tor and shadow detector. Good results of computer simulation experiment are also given.

Key words: cellular neural network; connected component detector; shadow detector;feature ex-

traction



