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Abstract : The off-line printed Yi character recognition system consists of four main modules, including character segmentation, feature
extraction, feature compressing and dictionary matching. In this system, Yi characters’ merger rules and anti—merger rules are summa-
rized to increase the accuracy of character segmentation; 1024 dimensional features of peripheral direction contribution are used as statis-
cal characteristics of Yi character with good discrimination between a large numbers of Yi similar characters. Feature compressing algo-
rithm based on Karhunen-Loéve transformation and three—level dictionary -matching algorithm is also adopted to realize an off-line
printed Yi character recognition system based on Windows. Its first recognition rates of samples are above 99.4% , which proved that ail
arithmetic used in this system are feasible and efficient.

Key words: Yi character recognition ; character segmentation ; peripheral direction contribution ; feature compressing ; dictionary —matching

0 351 &

BEEBFITTEVIBRANNT B B A0S, ABHE
PLER BB A S B MBE T, T BOLEFMR
4% AR (Optical Character Recognition: OCR ) R 32 T
HM, OCR HAR A 20 42 80 A A B R FISR
DEZE,BREE, FRAL MW ERB HEIGHE
XEEENHEA 8 EMER, SRERRS TS50

7 B 3 :2011-07-13 ;4% [E B #9:2011-10-20

EBEWH :HFARBEESH LTH (60975021) ; P REA¥
R R AR 4 S L IR ST H (ZZY10007) ; Hg R K2
BRAMFESTH (YZY07001)

EE B RRBE(1978-) B WAL TN, % , LB 58 4, CCF
S5, EETR A BRI D A R B B M SEE B AL
W RBAL, B, TEHRS ARG ERAE R R
FlERAHE,

BOER A, EOBRE IR HE, w4
Ko ETE AL R AL A BT ST A SR A K
R IS BE SRR g K
EXHNAR SHBBTRAIHRE, MWD
M E BN X F—H K OCR BT B2 A,
1980 48, U1 L B B R X FF I AT S5 B30, B
J& , BLAE SO SO R A IR RS A S 3
PSR R, R B R T CE0L B R b
S SR A A SR PR R 8 SCER R , %o B A R A 7 A
W TEAEW, % OCR RSt MZs a4 T 13
BHAREZBR R % KRR, 5, B
T—MBRYLERA R X RB RS, KRR AEE
RESM 8 FRE SRR S E P48 LR S DT AR JO A
B, NSRS T — R E R R,
S BB X 1 22 5 2R SR R SO AL A TR B RUR O R



- 86 - HEIEARE RR

2B

1 HRBABEMARES
WREEXTCH KSR IR REHIT R, KL
BRI SR SCF R RGBT R MR M 1 FiR .

P ERMFIT Fo 0wy LRI T RAGEME,
BSOS . RGBT LR LR,
SO Y R JBE 0 9 B 0 A8 6 SCSCF U0 43 KRR

= - fy A
bmesemn | | wosocns | | amer || sowrre EERCT ALY
XXFRA [ REE RAFAE | A W, TR T

A B 2L LB 1 9 53 1 R
TFF. XA Mg
> i »l 3 g _ | B3 windows | BRGHER GHAT, AT LA 45 Y —
R R || RUSETS [—w] Divindous || RS Al

A1 B RIRER L F RN AR A
EXNMARFBRT, FEWRWESBLLRE:
1) BCFF R

ROEBEELPEELTEZENECF, BLFHRF
Sy EIR] LB SOUFER M RBUR K . FRF
R RMP I — N EERY, Y BT R
SCF AR SR B 43 IR K 7= A B R e, AT B B
S BRANES R

2) FHE R EMF AR R IUE

1Bt 1165 MAES S, A 345 MUK TEE
HAWREETS T 5N K EREEE R
B—ERNEN, X SBERESCHEEFSMHME,
RN H#R TR S TRENER—T U
FEEENHUFHENZERTEE/DN, MREZER
FIRER . X —B R RN R e B AR

3) MR R4 B AR , A BRI 8

FIA K-L ARt S S 4 e 47 45 , REARSFAE [ B
%

4) R ARSI F B R 8 A e M B, v B TR —
FRAE AR 43 28 A 43 8RR B = R IC R iR AN B s

2 XEHZE
2.1 FHSE

B 2 BR, FAE 5 Bl o0 N TR PR H P
MR FRREXNELCFHTITO0, E T E
FTRREREFHEILCTFHRT ERT TR ERGTER
AT T ROEE, MBEICFHRE, SiTHIF
BT ERAAT T R BEXMECCFRATEY)
o 1T LR AT T A KRR, R
ZRIEE . HECCFRAS IS EESR, £
—A~H SR B ICSCF I X BT LR T RE

FEHR
Y

FEH EHF

FHIN WS
B2 FHEER

— 3 FATw

RERAFEIFAN, &
B— R AR SR A IR, W EH AL —
BB RSN ERFIMITRNREHAN., 6
FERLINFA B A 30 0 75 B A B 7 F0 < () 19 S B0k
Bo FENSEEFE LM FHRETHRENE. Y
BRI F AR T O R B B 8080 4 F Rwi 5 )
SPERTE ERESS, AAXESH, TR
R EHEN T FREHEREHAN, BFEH
FEW ZFEIF BFREH LAETEEERARF
SREFHFEHMN, XEH R IE T KBS SCFE/FHR
RSB EER, X — B SCED R R H 2 E L
XA E AT, RARE RS BB HIRAI R
M E R,
2.2 HHERE

SR P — MR R R EERBHEUFE, &
AIE Py 356 BB {35 75 PR 288 AH (D=7 #9288 P 25 BERL AT BB /DN, I
KA ZEERAER, BILTERERFERBBEAR
FE R RHE SR BV, KRBT LA P K2 B F 4T
FHEMBTEWNIFIE, ST RHME FERX SCF S
BRFATER e, R A AR RN AN SCFRHER A, B
R ZOCF MRS . SMEENMERE TFHEER
CFERAEES ] LR R R R SCERE R . B
AR 58 BB 36 4L A 4R AT (rough grid feature ) 7|
FEIKISIE Z (overall features of Z)'®) 28 IME4HAE (e-
lastic mesh feature ) """ #MEHFAE ( peripheral feature) |
2R E % EFHME(G-DCD) | 5B % I % B F#1E (L~
DCD) "' LA K JA 1 77 [6) 5% R BE A ( peripheral direc-
tion contribution) ", & 1 7 b R HRAE F] X & LB AR
RIS 22 1] 28 PRy 2 B A 286 i) 3 B ) H (B R/, R
K AT R 16 TEERBE 1024 2 FRAE 4F O 1 18 5L
FRWGIHFHE -

2.2.1 AFAFHLEEFOEHALFTEORTRA
P 3 FOR B P X
B A BURE
DER sk A BT
FEA B BRI G B,

G NAF ) F AT



28

SR B : B ED AR B SO IR R G RS SE B - 87 -

M P ABRELBEE AN, dAKX(1)KRAE
/\?ﬁﬁﬂﬁ {d1 ,dz ,d3 P ’ds] o
L

oo, i R R L R A IS B
ZHAH,

d, = (i=1,2,,8) (1)

B3 FaRHhAETEHR
B AT MR T EE T g 15,2 16,3 A
7,4 308 WWRET S {5F, SEBLT 1 SRR L O R4, RIS
RO FRPFIE 4R, AR

d, =
I +1
2 12 - 2 2 (2)
JA AL+ (L +1)7+ (g + 1)+ (L, + 1)
d, =
I, +1
2 3’2 - 2 2 (3)
/(ll + L)Y+ (L+ L) + (g + L)+ (L + 1)
d, =
I +1
2 62 - 2 2 (4)
JA AL+ (L +1)7 + (g + 1) + (I + )
d, =

I + 1

S+ 1)+ (L +1) + (I + 1)+ (I +1)°

R 3 R AA T a8 RBEANHESCFER, I
EFNEEF N L RBEEZTRMMNELR S E
4 B, IKEF mAE, L FRNEDFEER,
RIEMIBAERR GHECFH LA BE—1
ZRMBE—BARE  EARSAUME—BRHR
FORECREE=EMENRNR S §—Bh R A0
R R BARIE A o ARUGKR B B AR S\ 5 R B
Jria e, N AAE(2) B (5) K BAMRE SRS Y
FREEIE 7 B KA B E M BT A AT RS
SCEFAF R R 2 75 T TR B R
2.2.2 RAAFERBEEFIERBRE E LN

RGN 7 BT E B 2 B AR, B R
BEMAFTRNRREERBECFHFOLR L, X
BRI I RE S0 S5 B SC F R I N EB M

(5)

& BEZRURR

FERAR

L) =UETd

B4 RAGRREFTER
BB EARTILRNT .

B TE— RBE 3 BRI 8 F4T 1 64x64
B AR S A A K3

BB ARKIEB AN MZIT T ERELF
TR R R A

BB HHBEAR (D) KRKREBMARABN
FEE TR, R - XEANE—ZiH R S8\ R
EEHFMEMAM. MAARXQR) ~G)KRBFMLR
R EREHEE TR,

SR LT AR SNEE T EHTHE, U
AL 3 8 X I x8 R M x4 BHE x4 4 =1024
YA 11 75 ) BT R BEARRAE

AR M REENE F N ZRRERRECFEH
WA RS . EEEBEATENR B S CFRFERN
FROE A, 38 A N T B RHER .

2.3 HEEBFIFEFHRIER

AR Z BT E N B 4 BT AR IE BT R
4 RS K SH ARG RSB E ., ARERE
REUS183] 1024 25 J8 371 7 17 TR BEAFAE , MR A K
-L AR AT RHAE R 45 , B AFAE 15 B 4E 405 PR B 128
Y4, FAEESR)E FESS I 128 B E B SR i,
FIEFRPRIFBNECFHRESRIRERRRE, 4528
TR R K R R 1 B SO O R AE 1) B 5 R B
B BG PR HEASLAR SR AE 1] B HEAT VBT,

2.4 ETFS BTN =HEEFRICREE

SCH R S TE R B A R R T —
PR 2R, R RBMES - Hp  Eid sk
FEAF AR ERAR 28 h F R W BE B KR 1B O BE S
MNBIRHESR , FREE#ERT N BB /MW 3
AE-REENIRB, F_HEBLIRN TR ESE—
KoK ER—#, HEFAL=ZRIREERNER,
Hrp— R B B 4> 248 5k A Manhattan BEg5") | — 4% i
BM=REESRERAREZHEEE", Manhat-
tan BE BB DL 8L, I BE B R, 3F B B KRB,



.88 - HEHHERSRE

LRI R

Fr LA Manhattan BEBS 2r 83 1E MBI KR &M,
TITEFFE R BAR RSSO A — B R BB
5r, BHR AR 43 2588 , &0 X B R 78 5 O 4
TEM 3 IS IR, BB KRS R A A, EHily
X TECF AR AR E N EERENANE, B
WS 5 RL ME 1S5 — 41 7 B s R 1
REYSE , F RS CERFTEPRENRIBRZRY,
ARE BT gomE . ZentfE] Ag7E % LR B4R B
MR IEEHEAKR, BIRENEER A RPESE L
FHBEE,

3 XBER

R FET RO 77 5 SRR BE AR SR i L2
K-LAsU 515 31 128 4Ef R4 4R 1E , I RPAE 5 R AE 5
SR PR ERHE BEAT IR RS, TR H =R B, BB
BRI+ AR RE RN FRREE R, &
“CFIRAERT B P — R A R T ST RE, B %
S R BRE AR SO 2, — R SE R ARE SR B AAE
FE48 FRIL 7S B BRI TIRE . BRIS54ER
F IR T BRI 720 AR SO, — KR

H599.21% BT HRFNHEN 99.95% . FHAPRRTE
ERFERT 1009 7, -5 B 5h R I 832 A FFRR1IE, ik
B AT DMRUEZE “ BREE " (BRSUR) CFRBIR,
BRRINEFERFE(ERAR S REIHF) B
72400 DL b, RRAWE B — BB I ER , (BT,
X—HNEES —BERFHNEANIRY P, et
EEK, EEWBRA NI EENEERE,

4 LRIE
GEBRRMXNBNER T E, CPRAREST
EE 1 R RET R B Windows LR NFIRGE—
XFRFERT &, Z TP EEEFRHE FFERR
REAE FE 4R A B = i DT g pU SR, 6 RBE 52 R AE H
BOFREYT FRRIESIRE. B8 T XFRITHE
g IR RS R TR R, TECFiRML
&R ER b, 300k IR b T 8 S B
B SCFRBIN R — HRIEE” , T RN LT
B, BRIV HE— S B HARFER T XFFILNE
EVE R, I B I — R S RE SR B, AT
H—HRBMNFE XA RN ERE,

Pre X BEER A £ PNTOATA\YIPNTY E B B 6
720 TONTY A8 SERFEH —RERHIE: 99.215188 +
Pae X BR ¥R 3 ¥
Pl AR REHT 1009 #
4 B R RIE RN 3s1 #
TR 831 w
& AR R 20 )
HATPRU AR 526 £
EELRTRFH L.

BT 10K S IRPE: 99.946352 +
FHG Y Mo, 004167
T & HEHL 01389
i X f¥Mo. 487500
FHERHENL 154167
T & X ¥, 027778
FHELHEN. 30556 ¥

838800 — AR L £F £ 3. s583

FAXHERBRA: £ emoATITIINT K B 16
PG MBS 3.812500%

AREREmEY. as0 E¥MN2s #

A5 XFRAALBTFETF—HERFRGEITREA

BE M

[1] Ayadevan R. Offtine Recognition of Devanagari Script: A Sur-
vey[J]. IEEE Transactions on Systems,Man, and Cybernet-
ics, Part C:Applications and Reviews,2011,41(6) :1-15.

(2] BWRL. SR ERIF AR R R ERBUTEBIR[T].
PR IR (B ARPLHEAR) ,2008,23(1 ) :25-28.

(3] BAmaAk » WRERLR,BAE - A T Matlab GUL Y
BERXEFENREHRITI] HEIWERSKE,
2010,20(11) :92-94.

(4] KEH - WAERRER, A - FIRSIR. #TF ANN £
BERXFEXFRPIREMNBIRI]. HEN TR SR
FH,2008 ,44(1) ;225-228.

[5] BEE,BLR. — PR T % E B 5l O B AR E
AFET]. REE KEER(ARBER),2007(5)
586-590.

[6] (HFEXFMYHRERS. HBERFAMIM] RE:WIIR

R, 1997.

(7] EXEE,. KRG, iy BRI 12 ED RO IE R B
MRLALT]. BHEHAR 5 TR ,2009(18) :5546-5548.

(8] BMRz%e. —Fhft FAHMER BRI T B FHHBEA
[D]. 2 . 22 K4, 2007,

[9] &3,/ % JLFTHERIE R T R R IR 1
HARBFZE D] SHEHLI FIBFSE 2004 (11) :38-40.

[10] Jin Lianwen,Yin Junxun,Xue Gao,et al. Study of Several Di-
rectional Feature Extraction Methods with Local Elastic Mes-
hing Technology for HCCR[ C]//Proceedings of the Sixth In-
tel. Conference for Young Computer Scientist. Hanzhou, Chi-
na:[s.n. ],2001,232-236.

[11] Suen C Y,Mori $,Kim S H, et al. Analysis and Recognition of
Asian Scripts ~the State of the Art[ C]//Proceedings of the

7th International Conference on Document Analysis and Rec—

(T##% 92 R)



192 HENEAR SRR

H2%

R, AHERASM LK

SA TG R B T AR N T R

(1) EREERE R ENESRE, KAETH W,
RRo

(2) HEREFE R AENBSRETH W, 27,

(3) LK R, MENSHEREAT i W, R
o

M ERPTRR R SR e A REOTE AR

W, &
0, =R—22(r,‘1 +r, 4. +1,) + R W, +
)

R, %W, (3)

XFGE AP RAS BB R SR P S
AR, B A AR AR K A2 BE b A TIE B 2o R A
F, R B B R T MR B M, ETARAE T TR G
PORAAR AR

TN BIAGE T B R BT DU R DL i 3
TR LR , 28 A R R R R AR R R B S M S
SERRMLIEE , T AW IR R s v Y

5 sCHIoHR

BroT MR 2 7 R BURGH, R F IR
PRI B AR REHMTHLMR L.,
Molb R4y, 58 5T M 4 B AHE 7= L & K F
B ASUREE R R ST TLIE UL UURUAE K A
W RRLE % WA &K 10000 24,3 B R R H M
EMXFESRKHRE . M EEAERE
S EE PR AT & 350 4507 TH A 7 A5 A 7 R (A2
BREE) AT H W R RS W R R, 3 BARE
REERHEEEFE. L2 EENIAEA
RAERMTF R AR, B TR AR R IR
AN HRREN T,

EFISE B SRR, B oL T SRR S AT
R R G, HiT SHASFRAE A VLIRE T SUL R1 ~ R3
HI 28, (5B 58 B T4 8 50 %% 4 SR HE 2 30 01 3
.

B E I R E RL B RIAESE FN1, AT
LA o XeHAE A 4 TR A B B 33547 4 B
WERE,

BEFRAARANT < 447 A8 B R 7 A

FEH o <30% KR B EFEREA R FN, 2 # s,

WRm>0. 4, HEHB] A1 R, B YR 2, 33|
A21 WAL =1 FKBURIE M, B BB RAAE
MR XA AT HLAER

BT R PHES R 3, B X AN - B R
BEFRAREN 01,08,15 & MM BAZ BEHH AL V4G
REGTERBAEE A SIS R

6 HFRiIF

AL SE R LA , K T A o 5 AR, T XN
SR WIRIHE T SRR AT S o AU B T
PR TS B SR , TR A SR L T 58 B D SR A VR B .
Rles S bR b S R B R T Se BRI, S Bh e
SRR BE RN o (R R TR
7%, FTUAMK IBFETE P RS AT , W FE R R I TAE R AR
WG RIAL .

BELHK:

[1] Wang Nengbin. Database System Tutorial [ M ]. Beijing : Pub-
lishing House of Electronics Indusiry,2004.

[2] Josephc G,Gary D R. Expert system principles and program-
ming[ M]. 4th ed. [ s. 1. ]:Thomson,2005.

[3] Meng Xiaofeng,Zhou Longxiang, Wang Shan. State of the art
and trends in database research [ J]. Journal of Software,
2004,15(12) :1822-1836.

(4] B X, KKH BEKE ¥RREFRIRERE[T]. 3
BHLN FITFSTE ,2007 ,24(5) :2--5.

[5] ZEEX 4% #RE. 8 ¥ SRERARK.RE &I
BRLARIM]. Je38  Rlag di iiat, 2005.

(6] FEBHF AME FRARGESEREWNRE[I]. EXRTL
BB FR,1996(4) :35-37.

(7] BiiRAE, R4 Tt BORTEEZCIR A it LAk B A LAY B
RO HEVEAR S ZR,2010,20(9) :32-34.

(8] ZBEE.HET Agent WENLFE RN RKLIFREN
FE[D]. ki KiE# T K%¥,2003.

(9] £ WLE ¥ EFREMMPHEEFEL]. HEN
AL & ,2008,18(1) .66-68.

[10] 8 4F, T Jr4. BT SR Fn 000 UG e i i 830 i % K
RE[I]. 3HHEAHLRLH,2005(9) :2034~2036.

1] 4% #®.%W3H.Z 2% RENEENTRSHA
[J]. HEHLEAR 5% R ,2010,20(2) :114-115.

(12] BXR . BEE, T % EMEHREAEH BTN+
IR L] BN AR SRR ,2009,19(1) :224-226.

AU E U CE CEU CNr SN A G WS SO TUNVUT SUPURDY SR SPVr S
E Ean St e e e e e S M S U St S S S B

e ot o i
L

P I S U G SO
S Ee sal Mt ASNAER St SeCotn Siate Sl

(L5 88 W)
ognition. Edinburgh, Scotland ; [ s. n. ],2003 :866~878.

[12] Hagita N, Naito S, Masuda 1. Handprinted Kanji characters
recognition based on pattern matching methed [ C]//Proc IC-
TP83. [s.1. ] :[s.n. ],1983:169-174.

PR S G GV S S
LSt sl et St

[13] Perlibakas V. Distance measures for PCA~based face recogni-
tion[ J]. Pattern Recognition Letters,2004,25(6) :711-724.

[14] &3, BPA. —FFER S AT R EHEMALI]. 3
HEHITR,1999,25(8) :30-32.



