HRE F1H TEEREEER Vol. 12, No.7
2007 £ 7 A Journal of Image and Graphics July, 2007

EFHEEURAINFEEXFRANTEHIHR
EHT FHE I4%n FEE

(BRI R¥ES5HLTESER, 8 230009)

i E NTRENLSRINEOFSEMERYE, SR ESRIRIFEERF I IS AT R
REREHRA",FRTFERLEHRNTE. EHEERATAERBEH LT TR 8 B4
RERZRBTEE REELIINERMNETRMBEMERREREEFERET NN 6 U FEYRR, &
EMGALDFHBERAR ELETAATRFEE RN ENHETRE KB AEAHESHINE BT
FERRFHEDROEBENR BEHHASEY GCIZRX LA BN, SRR T iR R R W FRFE
MREMAGINR %, B SCUT-IRAC FEGRNFEFHHAMNBERFERNFRIFFTHHELBRE
REW, U ERAAEEALRINFRAEEE R,

k@i AR Bex RERR FEH

REES S TP391.43 XRARIRAG: A MR B : 1006-8961(2007)07-1261-09

Research on Handwritten Chinese Characters Recognition
Based on Biomimetic Pattern Recognition

WANG Jian-ping, Li Wei-tao, WANG Jin-ling, Luo Guo-jun
( School of Electric Engineering and A ion, Hefei University of Technology, Hefei 230009)

Abstract Applied Biomimetic Pattern Recognition to replace “differentiation” of characteristic sample by machine
“cognition” , a novel method of handwritten Chinese characters recognition is presented. Double weights elliptical neurons
are used to cover four basic kinds of handwritten Chinese characters stroke segment. The topological property among the
stroke segment neurons is analyzed. Six styles of Chinese characters stroke with fault tolerance are combined. Imitated
typing methods of human Chinese characters font code, the style, number, position and number of joint and crossover of
stroke neurons which have redundant fault tolerant shapes are counted. A kind of characteristic knowledge data-base table
of handwritten Chinese characters and the sample data-base of standard printed Chinese characters and fault tolerant
matching rules are built. Simple and more complex handwritten Chinese characters in SCUT-IRAC HCCLIB are tested. The
method is proved to be close to human fault tolerance and veracity.
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Tab.1 Stroke segments combination and fault tolerant shapes of stroke
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Tab.2 Joint and intersection structure style and fault tolerant shapes of stroke
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Tab.3 Characteristic knowledge database table of handwritten Chinese characters
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0 1 XX % 1 1 xx 00
0 2 YY % 1 2 zx 00
0 3 % 1 3 2% 00
0 4 xx 1 4 xx 00
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0 7 00 1 7 x% X%
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Fig.1 Experiment result of printed “ 7

(a) HERRVETUIER, (b) ~ (d) HREUBEI MM B WER, (o) ~ (o) FB N ERMEAT & T EH O B MER,
(M HRBEEX 2 ERGEANURBER 1 BROKE + KB = 57, ) W B2 o8 = &0 A

(®) () © @
K2 FERIFZ‘B"HXRLER
Fig.2 Experiment result of handwritten “ [3”

(a) HEBHNEER,(b) ~ () HRUEBHHE B MEE, (e) ~ (p) WBNUNERALHBTHENR B MEL,
(h) BHREE N 2 AMAERYBBRER | AHOKE + KE =87, ONEUHLTE R R MA

i)
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Fig.3 Experiment result of printed “ " Fig.4 Experiment result of handwritten “%”

(a) HEDRIADUEIRA, (b), (o) HRBBBMRMNE LR, () AFHHENFRE, (b),(c) ARBEAKRMNEEE,
(d) , Ce) Ja80DUR AELH8 [B 7B i 22 T 0 3 B BR AN 8 B0, (&), (e) HBMMERBEH L2 TEZWRNEEY,
(D ABREEX 2 AR EAULBER 1 HHM (DARF|EL2 FRMNENURMBEER 1 HHBH
M+ = RTANEE AR+ EE - BN, COER - B RER K T - BiA,
(g) RER W2 TH 2B & (e) REMHLTES B INE

!“.. il ...
(a) (b) (c) @ (e) ® ® ) (i) G4) (k)

5 EPRIABRLF AL MELBER
Fig.5 Experiment result of printed “#L”
(a) HEPRIARWFIRAE, (b) ~ () HRRBBIMH B M BWER, () ~ (D REIVERELH L2 TEINE B B HREL,
(DHIREVNRBNABRENNBRENRBNEERENER, () AREEL 2 SRHURBRER I HHY
KB+ 5+ A% =840, (DAEAMETEZEME

2 T A A T S R !
() 0 ® U] @ G (k)

@ (b) (© ) ¢
6 TFEANFL HERER

Fig.6 Experiment result of handwritten “#”

(a) A FBHAENERA, (b) ~ () FEEUBBIMB & M HREE, () ~ () ABIVER B 2708 = M5B W HRER,
DAREURHNEEREM AR BN RBHEEREUER, (O NRBEEX 2 SRMUERER 1 HHK
KE+HH+ 8% =BG, (ONEURETEEEMA
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Tab.4 Characteristic knowledge data-base table of printed and handwritten “ 5"

*222& ZEXH  EBRNENE W ZEYE ii?;%ﬁﬂ ER%H EUHE ﬁg:g
0 1 11/02 02/02 1 1 00/00 00/00
0 2 10/10 01/01 1 2 00/00 00/00
0 3 01/01 1 3 - 00/00 00/00
0 4 00/00 1 4 00/00 00/00
0 5 00/00 1 5 01/01 00/00
0 6 00/00 1 6 00/00 00/00
] 7 00/00 1 7 00/00 00/00
0 8 00/00 1 8 00/00 01/01

Han/yy RAHRGHNFEANENER LG HERE,

REE L4 BAWDREMFEERNF R FHERARFE LRRD, RANTER
B RHE R IRBAR SR 5 BT REEX 4 BAWENRERFEERIF AL
SHREEXS BRFEQ, BRINFERN  HRERREESEBNE6 Fir,
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Tab.5 Characteristic knowledge data-base table of printed and handwritten 5"
FEREE  mmxm  ERUENR  SEME  puel  BUXY  suue el
0 1 21721 03/03 1 1 00/00 00/00
0 2 10/10 01/01 1 2 00/00 00/00
0 3 00/00 1 3 00/00 00/00
0 4 00/00 1 4 00/00 00/00
0 5 00/00 1 5 00/00 00/00
0 6 00/00 1 6 02/02 00/00
0 7 00/00 1 7 00/00 02/01
0 8 00/00 1 8 00/00 01/02
W RPE3,4,7,8 5 wn/yy RAERIEAFERNFHER BAGEHHRERME.
£6 HRAKNFESENFI"NHENAYBEAR
Tab.6 Characteristic knowledge data-base table of printed and handwritten “$L"
FEREE  mmxm  LRONER  BEER o SUAW swER Pl
0 1 11/20 02/02 1 1 00/00 00/00
0 2 10/10 01/01 1 2 00/00 00/00
0 3 01/01 1 3 00/00 00/00
0 4 01/01 1 4 00/00 00/00
0 5 00/00 1 5 00/00 00/00
0 [ 00/00 1 6 01/01 00/00
0 7 00/00 1 7 00/00 00/00
8 1 8

0 00/00

00/00 01/01

W RPE3,4,7,8 5 w/yy RADBIGATFERNFNER EMNEHHRME.

AHBEEN S ERTE®, HRHNTFERR
F A ED R T AL IR LB, R SR

T & #®

Sy 1 B AL 8% SE BRI AR F i) R IE HE
MASE, XEEAGERIEANFERFH
“NR"#FT TSR

(1) DUFHBEE MR 4 REXZERT AN
AR R SUBEL AR B+ 2 B B 5, X X
S BIBT IR 10 3o ey SR (E 485 B o 2 T M R
MR,

(2) ABRFHRAAEILAMRYERSRRN
— PR R RIBIRE Fy , R X 28 R ) R U % 4L
X4 4 45 BODUSLE 1 1) Y #h 2 U A 2 T 40 B B A b
SBWaHT.

(3) B ALBNE N FHBE AL, XHM
WFHRMERFEUIE T ERNLXBHERF UK
FEEROBETXBAIKE RS 5FRHRE
EBRMETAEREMEINH LTS HLHE
B ATREIFERNTFRIEANROBES AR,

(4) BAEI BRI EX LA BRI, Rt
B AR BIDUT B R A R R AT AR I B
Rl

AHEXNFRAKBERIAMHFEERNF
PABRESARER, BENERELELEFER
NFMERAREAGCHEL, FRHREHOT
mA:

(1) BEFpRBEAESEXTERNTHER,
DARRDLAR AR B BRI RIE AR

Q) BIAFERNFRERERFINPHE
BE,
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