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Offline recognition of hand-written Chinese characters
based on a multi-Agent system
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Abstract ; Due to the diversity and randomness of Chinese characters, it is difficult for offline hand-written Chinese
character recognition to perform well when based solely on analysis of a single feature. In order to solve this prob-
lem, a multi-Agent based recognition method was proposed. It merges a variety of knowledge into a market-like
model. A comprehensive approach using fuzzy rules to provide consultation and debate rules between Agents was al-
so incorporated. With this proposed method, a multi-Agent offline hand-written Chinese character recognition sys-
tem was constructed. Preliminary experimental results showed the effectiveness of this system.
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Fig.1 A market-like model for Chinese character recognition

REWEATHELENT:

D APHRGRZES , E5PEFRIIXH
HMERERFR;

) EWERERPREIMNES AP TR
UL S RF B RIAE B A T EESD;

3) Agent BB HARE B G, 1R1E B C AR
RE I B BRRTEFE , P — R LRBAR T R , TR AR
5B,

4) EHRERFRIFBREFPRE, AT
5 3RI% , BB ARG B RAAH ML) Agent;

5)Agent ZEB B HIRFERE, IEPHRERESR
AR SRR B S AL R EE
BHRAEESER;

6) EIHH XT &1~ Agent WK G5 RHEAT 4T,
HEFHEFER, WAL R, EE3~5),FN
W RBTAL S AMAERED;

NEFAESRBIEBRZIE, M Agent XFiF
PG RBEATIHER, YAT G R, HEREEHS
A€ Agent SEFTHHEEI N, EEIR R —BRE S E K
R] REAE ;

8) BRAH BHAKIRGERALARAP.

2 BEHRERH
2.1 & %

H&F 2 fkM, —FRBEAPRINES, R
HAPRES, ERE T RENBRLREBIR. 55—
RHREATT=ENES KN RGESF. SHER
BAPES AR B iR, LRIR 32, BaRhrE
—PREBEERBF=EBDL T RGEMES. X Agent
FERED B ERHARA Agent TBBFE W
Agent XHER , E MR FEF. BEETFEHREER



- 400 - B R R F#R

F4%

HAEHE R, A WA RRRIT .

—MES BB W T g

(<ESB> <HHE > <HH> <BHF>
[ <& >1).

Hp, < %48 >EBEFHB. ARE83a
AL ES AT LME— bR R —NMES; <R >4
HZE S HRAEN SR, —MI2ES , XA
Z=—A TIF 5% BMP 3044, i—MRFIE S, KX g
WRTARCOIAF RN FEREES; <RE >
ET <X% > {28 E, 4n TIF_FILE .BMP_FILE %,
< BA% > AN ZAES WA BN EBRLE KRB 48
B X F— TIF XX £, BRAM US4 R
(HERA P REFE A RIR) AT TR, B R EX
HpAriRg], m AR RF R T HITEAEES,; <M
> B— &S R RTERETRBMIE, B
EH <XF > B S, SRR RIAR IR iR 5
MERNFE WFEERELERFR, XA UAH A
X RE TP #0E, 228 FirENe %
BESER, It 5SIEA XM Agent fEH.

2.2 I B

HEH A ER—N 0B meRRA
- BPRENERE R BIRRIRER % Agent
HIALBREE F R A B A WA B B E B M TR
H. SREXS FEAS Agent ZILE ).

NEBREEMHERNES. BHES Agent Z
/) Agent 5 Agent Z 8] &FE R 5 EIHELA
EREHAT.

SRR IR R A s R LA R IR 54 R AR
HEREAERE, , RIEARFERWES, Agent fEH
BRSBTS T B . — BRI A
EIF 7 NER:

DRER. X2 A AN ER AR
BIERERE ZERE, RN TIF SO
BMP i . BB ELW AT HRIERUAEED
‘R CREAR R RE.

)RR R EHT AN G, &8 F 0
G BRI FEFRNREREEHRERFR (10
LT EREM NAASEHE)ERTER. X
F R TS AL E e AT IS b T B
MR BB TZREZY. WERGEERFMERER
SR, BRI RERACR YRR B
BRI

3)RHMER. 3 F A MR B R AE T AT
TFRIER, — - DUFERRE N —1~ N 45 &, 4

BT IR SO R B A B P AR AR AR AIE 2
B. —MNMUFEREAR, BT LAY R B AFAE

4) B R RIS E TR MRS R, R E
B GRBHE B T E R, RN —
500 REEE R 2 DR, — MR EE R
WP R, 73— IR 18 8 7 B 3 B 1R
BE 2 AN . 2 R R AT B BT R

SYWNCE. FREICAEN EFRANER(E
R ) #ATEA PG REM TZE. BENE
MHRRAER 2 D REBNEH, — T R EE
FHHERBR, A— T RiID AR E. ZENRE
AT BRAE B 1A , A1 B IR A A

6) {iEF. XA RIE T RBIE RN EESD T,
FIRDGE B _E T OCRR#EATIRA, TFAE RERT
BE. BENEMRAR I ERNEREREH,
Ehr ERBWE N ERE. B WESTTRIER
FUAYS bR A e

NGERE. ZRERRERLKIRIE R, &
B FRE T BN —55H, S5 ER
2 A RER, —MNMROREG & ANE B R /DRFF
BT , 7 — O R F BT B R B, 2 A
ISR
2.3 EEE

ETHEW UEER MR Agent, EBA
ZESM. H— , FHEE—THEE, BB S
HAh Agent 2IXHHEF ,ARRBHE, B IET
NS, R TAEM L, AERR. EERWRE A-
gent ARG IR 55 W BARE R, DORAIGEE
B [ TEREF IR TG FEF LN I EHEPIRE. X T
F— R BAR, PIRETUERE—T, WA RS
A AREEZN Agent FIVER , TERT R AW HIE I
T EEERUREHMEFEPIRE. -, FHEX
BXIMEREE. BrAWESER, BESEEEK
WFAEMRE, TR AEE R, WEE T EHEHR
ZEBETHREZ Y. K=, EHER-MATA,
LRETE MR, BHE A RAH KX Agent
[ ERE 5B, WIS e E R R, BB ES
Agent [A] B35 R — T — BB W] BB R R B9
2R
2.4 Agent

Agent B RFNAS R L4 EF A BECAS AR
FEERRHER 6 HaHR, H—REHInE 2
B BB T RRAFME S R, BRI
MEIMREEAG, IR S B DHEXNER. £5



FE5H

BHT % HTE Awnt RAWBMFEKLFIR] - 401 -

B RIBRMBINGER , P RAEGHT . T
R Agent BEHIAIE, SRR B G, LHXT
FIEBHRER. TR R H 3 B B AR BT

PR Agent EIRAE UIEIE , T 708K A% 7)
BT NAREE . PRSREBRASRE. RSt
BRBERRESFRREGRANEERSE , UKL

VBRI EEEO R . TR ERMIRE 5SS AL Agent X .
IR T Agent RN, 2 Agent B B By L AL HP 40
\
? > LEFSTA -
" /1N
EHA |- KIERE |- e FiEE
<
Agent
Ny : /
B2 Agent Hi—MEH
Fig.2 General structure for recognition Agent

Agent IR HITRBAIAR [, 7] A4y AT LK M RAF B

1) 133 Agent: )3 SF#L, KBRS XFER EH Agent HHIBEREMXRWE 3 Fin.
E&IEE.- CER o KT

2) Y143 Agent: XJRR B #EAT AT , KRR T R E %‘Lﬂ)?o/'m ”””
MUFE BB P4 B 5k, B RIFFR T A A HE R Al LIS T
B, 14 Agent Al AR BEARWEMER , AR W T R Lﬁ'l‘fL'ZEiﬁi """"""""""""
=y Nl 7 e ! 1=

3) FiAbHE Agent: JHBREEA P IETEA BFE , XY PR ]’;ﬁﬂ}%lfﬁmmm ”””””””””””””””””
FEBENGHATEELHE, RN EREAH#T e Ifbi’ﬁ} ””””””””””””””””””””””””””””””””
EEEREERRERMNA—ee®. et T e

4) FHEFHEL Agent: A5 — Ak J5 B9 L FREA
Hh BGR B FI4RAE.

5) R Agent; X FARIFRE , KA R M
B RRREEAR # T4 2, B RR R E R IR RIS

6) IRBIPE4T Agent: I F BT R BI R 4 AR IR
B R RBISBOHE B TR, BB EFE R
RFIE B

7)IRRCALEE Agent iR TRRT FHEST R AHSC B
BEFHATRERHT R BIR AR R

8) AL Agent: X &5 15 FI BEIE AR B9 45 155X
TR BRI B DUEE T REE T, A
VAR

9) M Agent: Xf AN [E H) Agent 25 H IE5 R, A
RAEH I EHTEATH, — B hE Tk,
AT BRI A R A B E A SR

10) B 318X Agent: XTRFI R SIEFHERE
AHEFHEHREES  RAARF.

11) AT} Agent: i ft—FE F F P BFHR

B3 MRESHFEEERHNRE
Fig.3 Relationship between knowledge sources and in-

formation layers

2.5 h #

XFRF BRI FIRFIR U, & Agent A4E
G R RIS — B, Y BUE T A —BET, &
SRt TEEC YIRS , REFBR K. — R AT Mk
RN BTN A PR, SIS R —
SERTE B, B CHIRE R B, By
BETEMEN. AEEENITAB X T REME
B A A TR P
2.6 MhESHEE

R RE Agent RGP XBHA RIS &
T4~ Agent 78 S bR A — T , AT 2 JLA M SE B9
M, REHEIEEE, A EESESRIEER
A9AE 1k BHE R RT M —Fr o 2 @ RS, S
Agent [ BUS—BNE R, L2, BB —4F



- 402 - B R R F#R

F4%

FRRFIREAT] R TR KRR BIES R

eR— 1 RENER, 8105 5EHEW A-
gent, \ B C LM &, B H RS R0 RE,
R B CHEARARE. S, RERRFACKH
FEAWR, B ZRREALY Agent IEECHE
T BE AR Agent BiflR, B B W, X
FriiRE AR . T4 —seane A ).

M1 R C, RAREEHINE, M C, BIERE
EWIE , SRR E 0 5 ¢, ERMRAR
ELERRT s WA EAAE 0 24 €, ,THE C,.

HPRe SN FIRR_RER LA, & -
T, B MR

C,.C, WEHE BT Agent BEIREH,
T O MG B3R, R E L RFEE
P 1 A AR AR

EEZANRHMETYE 05 ¢, BFHEF M
ELMBAHE 0 R C,, T 0 hiEfeELSMeT, 3
RS O R C,. SRANEFEHRLFES, IR
TERE B ST F S RHE.

M2 MEC HECHEREERTHEME,
BOo5C MEREE/DMFACHE; NEEEMERE O
K C,.

HP N FHE Z BT LA LS F R e
BHAZEEER, tr] AN FHY 0 BB
B 2R B

MW3 RO RNERTFPIH—RA,HC .G,
J— AT, WIRBI2E Agent 3T LA S S
.

BARIFE R EWANER T WAME,
2 WAH A8 B BR L h $ M S5 A UL, T £
VAR 48 B BB LR T 3 A R AR, (BB
{E EEEAR UL , 3 2 B FAF IEH B A AR i 82 1
15 R

EWAMFRA TN HAINS IR ML B
FE—BAERKWER, " F+” K" H
“R7E. GHEEMIRF Agent R ENIEFE LM
Z 5, AW 5 A B F B TR AT R

M4  WMFEPEMEC,.CFERRKERNE
4, BAEHFREHT0 5C, WERNTOEC, HE
5 WABEBHERE O R C,.

Hep P F R 228 A3 B EH T2
W POBRAAEHE— ERENESREAES

& P B ERHEREATIR B W R B85 PR 161

WS FR P BAAX T Agentl # C,.C, [)
BB = AR, P, B—AEX T Agent2 1 C,.C, A
BRERES,P, # P,, B2 P, ##: P, B Agent2
SCHF Agentl BIS5E ; NIA 2 dAH(E Agentl BIZ5IER
IEHRHY.

BN BRT Agent TERHE HEIRIL.

M6 WRELEWMIA O NEFLFAK—R,
Hie# C, 5, ¥R A MARPSHEZAIE,; NAEE
HAE{E O 2 Cy.

RTRAARAS WA AFLEE, E—RT
B4 B B T SURME R & A & 1A ] LUE A 5
HHE.

MW7 WMREEWIA O ATHELEN—A,
Hi# C, R C, 5, ELXRLMARPHAERTZ
1A MRS Agent HOE5 R E A AT EE.

8 WFEIRF Agent Xt €, 1 C, IR
ZENFHEE,MHC, WAREHS C, B8R
Bz ERTHEME; WEEEME 0 K C,.

H C A meEhE X 4 O FEER Cht, &
JEAbRSE O FiE R T M. Xt —RIBiEN,
BT HiRF] Agent AR KHILEX 4t €,
C, B, fEPEA L i 5 A2 Agent.

3 BEM&EATH

B2 ARRNE,C={c,6, ¢t AEIERE
£, A={a,a,,,0,} H Agent £, B—P o, A B
LR, 3R ¢ BE N » WiRGIERE—
M, EE LRSS, ZEM T LEERM A
B F(C) ByBERIBRST , BP

fiA—=F(C),
a; |_’}‘(aj) A (7,1 ,712,"'571'") e F(C).
R F(C)RARENLITR C WENE W2

BT & Agent TR R AIRARE , KX ¢, $FH]
KW EENEEREBAR, BHX AR E A-
gent 25 M PFA, B4 BN R, B — & AN E 4 AL
WELSERIAEER A LB, Bk

W= (w, ,w,,,w,) € F(4).
N w; TARE A Agent FIINE, BITEREB—1
A

i w, = 1.
=1



FE5H

BHT % HTE Awnt RAWBMFEKLFIR] - 403 -

XSGR SR, TN C BB

£,iEHh

B = (b,,b,,+,b,) € F(C).
A :b, KRBT Z&WH G, FRFE » BRHA ¢
AT REFRRE.

BT SRR R R R R 51
BB R, BT 7 7] DU — H 8 2 H R
KR

F(u,) Tn T " T,

.7(”2) A Tyr T 0 Ty

I

e M,

f(u,)
AWM, m xn JEGER 2

BT R SUA] DA — i St — MR
Ty:F(4) > F(C),

Tl T2 o Toun

W | To(W) 4 WeR.

X, =04 (4,C,R) MR T — MEMISE AT
HERL YA —IMNESE W = (w,m,,,
w,) € F(A) )5, Mg —MEMZ & 1FH B = WeR =
(by )by, 0b,) € F(C), TRAE

(621b2"“’bn) = (wl 9w29“'1wm)0
T Tip " Ty
Ty Ty "' Ty
rml rm2 e rmn.

W by =max {by,by, b, 1, MFEA| ek x BIIRF
GR - APHET "W Zadeh BT (A, V) HEH
HT( -, +)BHEMEWE T RAARKE T, B
SRIFIH AR, TEA g R A AR
LR Zadeh BTHY,
b; =i\?1 (a; Nry),j=1,2,+,n
R
x Ay = min(x,y),
x V ¥y = max(x,y).
EP il s
b =w sy Fw, oyt fw, T,
j=1,2,",n
A
ey =2xxy,

x+y =x+¥-x X%y

Zadeh B T 3R 3 1 Agent HI/EF, HH—1
Agent Jof L/ %8 2R BE ) AR 3R B9 7T 15 BE I, BERE 2
BN PFAIGR. TMRRETUE R TELSEGH
R, R —ERMmECE HE X

B T4 Agent XHRE A RE T SRR
189, RN U R E “ BRI 1R AE , BT LAX F
FA R KB ol e AT HE R P 5 IR IR ) PR
RERMPCFR L ABRE T A FnR e R
Zadeh B FEF—8 , &L HRIEBIER TX—&.
M X5 % Agent RERIER Agent LG HE-H
A A .

4 RLIMR

DAL SO R R, S T — AN T A-
gent WFEEHSCANFIRFIRS, X ARG W HERE#
AT AT EFHIEIRE Agent FVER, FR RS
BT —~ B30 BiR B S AR X B R A LR B R
FHFRNRGE, MER SR ARRE MVER.

WA &

D) Ngateas: il Bt B sitb Bree 4 g, 3t 5 F
FR—&IF 50 &;

2)PGEERE (AR B #R)IBRE, HEWF
1 500754 ;

3)iRBIEKRH:1.9 MB;

4) ALK /N 4.5 MB;

5)XEAS: AM(ARB ) (FiFE) Lk
S BEXE, BREXENTFHMN 70 F5| 2 855 F
R

6) HEXE: FEHIERE 6 MHEH;

HEBER:HACIRILETE.

FFRA T fatnil AR R HERE

ESEIE %ﬁ?‘*g%ﬁ?ﬁ % 100% |

e - BEERFR 1000
gl - FEERE 1009,

ZARIER =

SEERTH - BFVBIERTE 1000
BFH - BFIRBIER T '

PR RBIIER T 80— R R AR Agent
B, ARG RBIERR IR 4 “ 4 e IERR 4 35 i
RAZ Agent 2 J5 , RE S BRI HBLFEL

SERIERRERBE Agent BUFIRHIRGMERE
H—PEREN, ERRTRASL Agent ZIF RS
RN T HRE.




. 404 - B R R F#R

F4%

MRS RNZE 1 s , NRP AT LR, REH
SEHS BRI 92. 2% |, T 458 R B #1535 5
T 98.1% ,REHIE 6% , L ERIERE N 74.2%.

F1 XFAFLHEER
Table 1 Experimental results on character recognition

#EE FH B \ i wa
PR % PR D RER%

1770 91.0 98.0 77.8
2 1533 9.7 98.5 81.9

3 285  90.3 97.0 69.1

4 1511  89.9 97.8 78.2

5 1511 9.1 98.6 64.1

6 1522  94.6 98.6 74.1
P 9.2 98.1 74.2

B BT IRPG RS REM GGG RY
FlamT. B “WAXT RFEUTHAR;
“PAGR” BAEFIFIRN AR S IR FIS R
“GRER ERASGEURBRINGR. A THX
HIF AR IR T

DRI PR SN AW EX R H IR
HHR.

RHER  FEMF AN ERERAIREE
BE.
SGRER FEUR A NWEX R HILREER
WE-
2) AT FERR.

RAFER ASRT.

ZRER AR

D MAXF MRREANRFFNREFENA
HFATERRMEN B C T

RAGER b Fors SAT IR R 78 P i R 4
BYEXRRMEN B EH T

SGEER METRENMBNREAENRER
YR RAEH B B Tt

DRANXF RBERATERAESENHR
Rl EHE.

RAER REEATEREHRIIHAAE
A E S ZE.

GEER ARRATEROHS ENHARE
W= HZE.

SYRAF HLRE TRINARBETE M
AR

RAFER ASRE T RAITA REX PR Ml
FIMTAE.

SEER ALEET RIA REFRE A
B TAE.

6) MASLT T B MR

WHIGR: BB REAEEH.

SFRER RAREBIERA.

T RAXT AT REFBBEBEH .

RHGER AT REBHBBEH WA

ZEER AT RRBHBBER A

B)MANT  EFMRET NS ERIER.

FRIER A R T AGH 1 EER] -

ZEGR . EHFBEETAMSENENER.

9 BMAXT ET ZEARA U FIE
ARE A SeH S .

PRIGR B R = M B 88 B A (R A1 AR
Al fe ik e

SREREEZEARR S YRR ERR
AL e F AL

1I0)BAXTF: L+ FEREAMHBEHE P
(% B4R

PRIER: AR ERBFE S — 5
B .

SRERNTFEREAMPIBRE — P
B 5.

IDFAFE: RIRIEP OHEI FWEER
F1E.
RHGR R O I R EE R
ZEER  RRIEDOHE I ENERE R
MU LGIAR VRN, RERRFEHRNES
RIESES , REFIRIIHIRE S Agent L2 AHR)E,
LA IE. TSR i BRI IR 7, R REHRLIE , AN7E
Bit)3.4.8.11 o B T 3 MR FRA
BOEIERITR .

AGHRIREE REESR R &R, mela 1
HheRERER R F, Bl 3 Bt BT ST
B FAEE R AR, FIFERR 3 P A%
YR WA, BT K FRABE , TR ESR] " 477
FEFWERT T XM RN R R
7 — M RE R K8 A R AR . e
1 “ERRXAG RERK, FRRAEER
7 HRE R, 8 Markov B E, “BH R RH" #93E
BMRRT ERANH" WEZBEE MR 5
“FR7F BT, (RS Agent 7 S MUHIRIE.

5 BRIE

FIFIA Agent FIHEE, BT — 1 ETH A-
gent REKFE RN FIRFIRTHER. ZER Y
BT LA a—iRB—R AR i BT



FE5H

BHT % HTE Awnt RAWBMFEKLFIR] - 405 -

PR, 4 Agent b T RS RYL I AL, BT Agent
M BB &, R B AR BRI , 38 A
ZATAL AR —MEMPTFAR L THRILSER. 5
ZATPAARRHES R, RABHEH T, A%
Agent HJE R, i 1f Agent [B) 9 HHRT, BB —TKE
B Agent FRRELE Z B9 IRFI G5 R, (LT — 1 Agent #p
4T IR EI AL, Ty BIET EA Agent H
SRS, N KA I T R AT PRI P, B —
AR AL B IR AR F R B A B RO GRS
MR L. BRALEL RS AR R, BA
—ERE EERTTH . HBRRGH Agent WHER
DRI LASh A Y 2, R GERERT AT AN A KT B9 A-
gent - 5{E5RME. R EJF, ZER A r sk
HRBS) , % Agent BER] I TE— G AL B4 B, AT
LAz AR Ak B b, R — 2 R4 TR 4T
T T A

B 3Lk :

(11Bk %, B, IVER. HENRURT FEANTRE
MIBTSELT]. ERER SR, 2008, 3(3) : 216-221.
CHEN Jing, MU Zhichun, SUN Xiaogian. Computer simu-
lation of the cognition of Chinese characters [ J]. CAAI
Transactions on Intelligent Systems, 2008, 3(3) : 216-221.

(213K, WFRMABEAR[M]. JER: FERE LR,
1992. 3141, 125-160.

[3] DU Qingdong, LIU Jie. A new neural fusion recognition
method with multi-Agent[ C]//Proceedings of the Third In-
ternational Conference on International Information Hiding
and Multimedia Signal Processing ( [IH-MSP 2007 ). Wash-
ington DG ; IEEE Computer Society, 2007 ; 127-130.

[4]ZHU Xiaoyan. Multiple neural networks model and its appli-
cation in pattern recognition[ C]//IEEE International Con-
ference on Neural Information Processing. Beijing, China,
1995 ; 966-969.

[513AR XEF, T 2, % ERESGRBERIRS
hRy R L] HBEVISEIR, 1995, 18(19) : 678-685.
ZHANG Yonghui, LIU Changping, LUO Gong, et al. Inte-
gration comprehensive techniques in pattern recognition[ J].
Chinese Journal of Computers, 1995, 18(19) . 678-685.

[61BAF, B =4/ ETEMTALRNINFTS

ABLFIRFI]. FERPLEM: A RPHEMR, 1997, 37
(3): 4245.
MA Shaoping, XIA Ying, ZHU Xiaoyan. Handwritten Chi-
nese characters recognizing based on fuzzy directional line
element feature[ J]. Journal of Tsinghua University; Sci &
Tech, 1997, 37(3) . 4245.

[71E %=,B2F,%¥52%,% ETRITHRFRFIXE
HBSEAIEHF L], BARHS A THRE, 199, 9

(2): 172-178.

XIA Ying, MA Shaoping, CHANG Xingong, et al. The
method of automatic post-processing based statistical proba-
bilities for Chinese recognition text[ J]. Pattern Recognition
and Artificial Intelligence, 1996, 9(2) ; 172-178.

[8]RUSSELL S, NORVING P. A THfE——fWAF:
(M]. 2 #,&%0,5% &%& 2K L5 AR
Hif B, i i, 2004 . 26-42.

[9]LIU Jiming. ZHEARBESHA[M]. Bk, Kitt
#;, LIU Jiming, #%. Jb5. 3R REEH G, 2003, 1-17,
43-64.

[10]HUYNH T D, JENNINGS N R, SHOADBOLT N R. An
integrated trust and reputation model for open multi-Agent
systems[ J]. Autonomous Agents and Multi-Agent Sys-
tems, 2006, 13(2) : 119-154.

[11] PANAIT L, LUKE S. Cooperative multi-Agent learning:
the state of the art[ J]. Autonomous Agents and Multi-A-
gent Systems, 2005, 11(3) ; 387-434.

[12] %, BRHER. & Agent ZEMRMFIREI[)]. #ir
ik, 2002, 13(8) : 1637-1643.

WANG Lichun, CHEN Shifu. A multi-Agent multi-issue
negotiation model[ J]. Journal of Software, 2002, 13(8) ;
1637-1643.

(1313488, BAF  RE3 ¥ BTRITSWHETLIT B
ZARNFEERMELFIRAI]. PXEBER, 199,
13(3) : 33-39.

ZHANG Dexi, MA Shaoping, ZHU Shaowen, et al. Hand-

written similar Chinese characters recognition based on

combining statistics with neural networks method[ J]. Jour-
nal of Chinese Information Processing, 1999, 13(3) . 33-
39.

€&
A, B, 1961 4, R, &
AR, EEPIE AN B R B AL
B FEER.WFRINTELELR
PXHBRAL RELETER AR
Bl¥E & 863" B . “973" B X E
EfET A, FERAL F5 DR B
JE AL ERE T BRSOk, R FE RS BT
RHRE"1998 £ | ARBERUEHEAL —FR. BR
SRR 70 KR, HREE 2 #.

S2IT, H,1970 4, TEW, £
BRI EANFRS . E SRR S 4
. BRFALI0 KR




