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AEry EERERRERRIEMENHE
G LA EE 4 SR B B (feature) » LUK AT
R ERIB RTINS ER - Ty
A E M R AR R R R R
(run-length) 3 5> FE B EAH AV & $1 (block)
B SREERIMIR X & (fork section)F{12E
B4R (stroke segment) » 75 ¥EER T KA
e TERRAER R Y ARIATE
¥ & B (transitional block) ¥ & & & 3
(boundary block)ZEIEFR¥EFFILERAVEE.

BRgETE  EEBS R - BRI - EIHE
B ZXE  FERE > FREH > XX
5 BEER  BRER

Abstract

Duc to artistic shapes and complex
intersections among lines, faise features and
spurious strokes may be extracted from
handwritten Chinese characters. We propose a
run-length based mehod in which run-length,
obtained by horizontal and vertical scanning,
are used to identify different blocks.
Subsequently, fork sections and stroke
segments can then be obtained. The method
greatly improves the characteristic of
intersections and the quality of features.
Moreover, noise and spurious strokes can be
eliminated with the introduction of transitional
and boundary blocks.

Keywords : run-length,horizontal scan, vertical
scan, fork section, stroke segment,stroke block,
fork block, transitional block boundary block
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1. 48

RN (Feature extraction)fE 3L ¥
(character pattern recognition) F{EEAEE
ENAE RHBETNFNFI LERZE
2 AERERAEE —EFE TSR
HHIFTEER - IRAFEEFNEREE
HYINFEFRRNGT > AR
FHET - RS > PR AR
EBEEEFEIES(stroke) A EH A A
RURFFEAIEA - BRI SNSRI
HAREEXNE > FELFLEMENT
o T REREUR e —(EER 5 B e

REE] > RESH—EERRER P

Ay R # | (Necking)(1] - SEATEHFEHEN
EEBE FENETHXFHNERE
(complexity) - Z1E I » BIWERBEITET AL
BAE | —ERHIBETER (erosion)ATHHAR
£[2,3] - B—HIFERHBEREFREEIN
HY[4,5,6,7,8] - BRI RS FERIN
AEA—EErEE - R TERREE
EHBRRRAZANEGNHIT L  #RT
B FOBRH > TEENFHL LAlERE
HE » 3EahZeBi(noise hole) » $EFRATEZAN
#%(spurious projection) » RIARIEZZ E 4= ZHERRY
& #l(tail generation at acute limb angle)[1] -
SHAELEEEE pixel MEBEEMNEE
KEBX N B RERIN ] R X B
A EERENSR  BREEEARRYE
R (E— B VYRR (s > ZR R R
{E=7)- i 53— run-length Y /57E5[5,6,7,8]
HERIERTE A ERRARERE - (BRELL
#AEME run-length A2 RE TR E
B e FRREEE T o T R
BUHTEY b - 20 X BSFIEERIHEL | > 73
BRRERE -

AEFREN SRR EER XA



Hu R A X & (fork section) » HARW R RS
HI47E¥ (stroke segment) » DAE MIFIBAFIRRHE
S BIENEEEFRURRN S OEE - DIHEE
(collinear)IFREERS & B EE » ANMHEITI RER T
FEFR T YRR - EARMES
T4 E B (boundary block) XA K hx F
KBTI » IS > SEETNRRES
SHERIERRER(6,7] T — R AT EEEH
B ERFIETER 0 BILURBERNATS
w0 FHEEAARNERES - ERMRE
FERNWRZ XRBERIFNERE > EENEE
FHBEREMBRISR.

E%

wE 1 BFER IS —EFSR
SRt > BIZEHIFREY (stroke segment)F1%
X & (fork section) * TIHER X AEAIHBIREEY

EEEN - R X FIe E R
B -

2.

Stroke Segment

Fork Section

B 1. Stroke Segment Ffork Section K -

2.1 B3k

—ReKER - —ETFERNE ML
B > AN TRESIR th—EEIRE Y - 40
B 2 o > TERMIR SR L - BRFIDIEEY
A0 EEEREAARAENRBME - BAR
MESEmEREY  S—EEFENEES
BUHME () MEEANEREEE
(run-length)BMb/ NABEER 2 Bh(pixehFF -
HouBERT DA A S » BTUARRPIERT i
ZEFRE—EEHblock) - RN R ES
BN EE SRS up-run-length 1 down-run-
length » BITHIXFEBRRERIEMSE

( up-run-length - down-run-length ) <=2

2. DRI A O -
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22 BAH R

R RN - B H & BRI F (noise)
KT8 MRMAR BB - HEE
HEERIRT A B o (SRR
FEFROTHE > HESLECBEEL R - BI0ME
B EA—EERRERENE —EERE - it
FRFEMTE B —E RS B SRRt —RE -
EHARRMEE—EEAE © Stroke-min-
length - RIEEHEVR/NEEE - /INRIEEEE
Ry BIAR B BT AT DR FS AR I8 B S T ERAE AR B
BHEE  FE—MAYREA LRIERES 1 32 Bl
AR RIFROARR - MTAKESRIZES4S
BEEEFRE > RESEST X EFEE
BETH—-SEHUNER - SEHREA
FTEERNE - TIESEIFES LB
G E SRS - FTLULERITH R
ERERBEEER ORI AN SR E
B AIRESABFMRET - B 3 B
AR RESEERNER -

undary block
X transitional block
\oundary block
3. AR RS E R REE B
BIER -

2.3 ER &9 B

B AT & SR B R R 8
2 HIRMaRHENERREE - ERiaE
HEL S EE I AR E SRR - EE
TR EE SRS
1)UP-FORK : RiFn_E A REF A,
MERR XL —ESRT > HPIEAES
BIPE E DUE BRAYEE A 25 8% (run—count) 35 K
REFNERR/NES - HPR R
T
up-fork-no >= 2
and every
up-block-run-count > Stroke-min-length
AR SUNE 4()FTw -
2)DOWN-FORK: BlZR T EA R EFEHEA
BB E SR RAEE— &S - Hoh3EREeR
B SRAY P8 2 DU S 895848 BE B (run—count)
TRNRENRER R/ N - H R R
mE e
down-fork-no >= 2
and every
down-block-run-count > Stroke-min-iength

SEREE SUA0E 4R -




3)BI-FORK : FRKE—ERRERILR
B - HIURREUBRFLOT -

up-fork-no >= 2 and down-fork-no >=2

and every

up-block-run-count > Stroke-min-length

and every

down-block-run-count > Stroke-min-length
A SRANE 4(C)FTR -

4$LONG : RF=% X B (fork block) » Fonlit
—EREUER E TRESREREAMEL - 2
BRN  HARBEIEL—EBREREN
EWPH - WEEIE 4dFTR -
5)SHORT : Frn it —EBREER - T REE
WG EREAELL - BEEN - HARKEER
Bt —E RS —EHEE&E Si(stroke block) ' 7]
e O EAEE A HEEREL - WERB
& 4()FT -

6)TRANS : & SAE R EE (run-count)/)>
A EEN R NEREREE - REB MR
DEEFREEAGECKR? 2 BEELL) - BIER @
FBEE B(Transitional Block) » /NR/NE
IR BREE RN ENES - 15
H—ERBEERIRARXER - BERE
BR—EEER - AREPOEARNVE
FREAREE TS AR ER
BRACRGERIRRE -

(a) ®)

H‘

© ()]

|

|i|
!

© ®

II I |I‘"

B 4. ERERMNESE R (aUP-FORK;
(b)DOWN-FORK; (c)BI-FORK; (d)SHORT; (¢)
LONG; (DTRANS -

2.4 TN BRAERER

e R R AR LR R - RITTH
BHSEH R X E(fork blocdk)RIREE
H(stroke block) - BB * KX EILZEAK
Font—BREFAENEXE - TIRERERA
Fr—BRNDOBRETRE - ARE
RSB  MRARETHER
RIBMEAORE R - AMUSE LR RS U E
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FAEEZHIRT - FTCUEME RSB R E
RNAERNEHR  BRENUZREEN.
BFAEHLS R A RRFEAEERF
BB ARRR X BN - HLREIRAIFA
XEZAN - B 5 Bn T ERASEEE X ER
B RIET -

(@)

\fork block

stroke block 3 stroke block

5. MRS HRETFS R 3 EEE
B H o/ {E S stroke block »—{E £ fork
block. (D) EFIFFH#ATS HIEIFE -

2.5 SERIEL

SEZEHEFERGFHH-Scan) &
¥R~ o0 BE(H-MID)FIAE [ i & BE (H-run-
length) » PUR E AR (V-Scan) (B ~ F0
B5(V-MID) FiH A1 1 # £ BE (V-run-length)
BAnEEERZHMFRILL V-MID KRR
—#]  TOE AL H-MID R - TR1E
EAERAEMFHNERRERTOREE
WAL TSRS A5
YESARENER R EREN - TTEMN

RHOERERZX BN - 208 6(a)7~ > RIEY
HICER R AR RS P OB RERIRRE
KRR -

)R ATE AR R R RS R EH R
(FHEETY) » FREERIR AR H-MID &
BHRZXEHEE - HERFIE L@ H-
MID RFEEFE AV ERIREY - EHEIRIAH
K -

3MRATE A SRR R E B S8 A B
R X @AER - 20E 6()FTw » HIEEE H-
run-length I V-run-length > FHEFE S » EX
FERY ORI EBIREY - BARESF
EEHENF > MLIEERY first-run-
length % last_run-length BYFIZRELSL_ERIEE
3

H-first-run-length + H-last-run-length
> V-first-run-length + V-last-run-length

0 BRI - RIMERAEEERATES
BERERELIEMFE V-MID FoRey—H
B R IRERfEN H-MID FoRe—E
8o



Je—tH_first_run_length
|__V_first_run_length

-

¥

Stroke segment
—V_last_run_length

-6——‘---—

‘4—H last_run_length

& 6. (a)H-Scan block RIFFEEAR X @AEAL » A
DI PR iR Al H-Scan H-MID RpE
HEEBEREY ¢ (0)KE H-run-length < V-run-
length FFUARA H-scan H-MID 2REE4: Stroke
Segment °

3. AXEHRE

Ml 5 Frow c ERRERRECR - &
Ml DR BT B REtIE
KE{E@EsE - HoH 2 fEE stroke block > 1
{E & fork block - I{EE FIFRHEER? » TIRE]
5.3 2 {2 stroke block ¢ 1 {2 fork block -
TR EAELRAM fork block #{A @RI
FRERXRXET -

4. ENNHIR

BB EF BT R ERIREL
REFZX ENEARIRRAIUE 7 #RL

Hscan stroke blockl

Vsacn stroke block2
ork section

‘_Hscan stroke block3

Vsacn stroke block1
7. ERERESEE RGRRNGR -

4.1 S HHRR R

R EEMD AT - ATRERE IR LR
E—EERRRRRERA - BIRERE
ETERAGARARAIRRGR - 206 7 FoR 0 BREL
R WA BRI R ETRUEE - BIRE
W B TIHPIERER B TAEORIER
RAARIRHESR R R E RAATRE - 8
BiZRER - AR AR ERS —EIN A
ZHHEAMEER - HEAERIEFERL
LEE—H AfFEERERAETER

min-collinear-gap °
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4.2 FEEHER R AR ERRE

RS E IR U - WA R
EERIREY - FTLABRMITERT AT - L
B AR  RFIATEIHERR K
BRI - FH2EE S ¢

fork section

Stroke Segment 1

Stroke Segment 2
[ 8. X EMEMERIRERAIEE

HESH ¢ ZO0E Stroke Segment 1 F Stroke
Segment 2 732 X BEHIRIRAETHUGE » Stroke
Segment 1 F{ Stroke Segment 2 FEH R IL
£ ML ERMIEREE AR R X E AR
FRR R SO BT -
N R

BN AERB L6 4 EXENS
B DISHEAFENER KBS ER
B Q)RS EAFRYER KRESER
KRR HFMAmREERRFENEXE
IR ENERSBRENE - IRESEM
HEHE RO EEREERRER
M B—RREEERRE 0 HFEES
EBRR e O RARER R RIAR Y » M BLARAT
KX B - B 9 - 10 BrR balay 4
ESBR - LUTERAEE 4 B R AN —LE
BF -
H-SCAN :
DiSFERSAERERBSEENERES K —E
EH({ELE DOWN-FORK THIZ) » M EER
BEHEHAES ’
QM LT EEEENEEE R ETRYE
ENERMS » B L TEEREH AR
B BIFSSSERER
3HEE ETHIRR - SKEESAYEG.
V-SCAN :
[a]_ H-SCAN -
Get fork section:(H-Scan)
BOHEMFRENERER X ERH &R
EHEBNEMFEHNAZAXER » RIFELE
HEHEBRRE N ERIE, -
Modify fork section:(V-Scan)
BUIERFHEOEREETE N A LER



{a) (b) e {d)
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B 9. FANCEISE | () NG RANESRES - HP+ RRABABEXER R
SR HBNHSENER O EENRENEREN OM RELENEABUE
EIR R LB BRI (). RIS -
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10. F—ERAGH| -

A ERE N B — AR Es - ] Connect fork stroke:
AR N ENEEARBENETE FARAREREER X EHIEE T Ea(fork point)

- B EAEME TR ERAGE - TN B
Remove artistic shape: REE THI=@HEE
BIIERER M ENEANESTYN  DESNEDNRREELRNEVES - 8
RIS - MR T =R A X BHMA P BER AT ES

DESE—ES > BEERGEN - HISE DE—HERESE > WELBHERREE
LR EMAEEBENEE  XRES FEE - HESRAOEFIRER QI LI S 2R
HEEYERREEEGERE SRR HIRBEB TR
FEEER - NE A EAYERESE - R LEEH

DEMERTEEESHEEN - AEEER REHEE BRI EESH B, -
BN 34y BHTS (art shape) - S0E L1 AT
= Qle]iE 2 kR EREERTEEE
SEEREN - S ERS &S -

HEFAREEREEREREREES
R ERS—H - DU XEAERY Hscan stroke block
BRI R - Vscan stroke block  Hscan fork block

Get H-scan stroke segment:(H-Scan)

[RACHE 7 B @ SR R E JIE I RHY

A e e s
Get V-Scan stroke segment:(V-Scan) Hscan A0 Véan stroke {H3ZH9 @
TRANEL 117 e G SR R - Y R artistic shape £y stroke block
I LR AR R AR - B 1. BB 30T ant shape 2 -
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B 12. EHEHFEERNLER () ERFIRANETER 0). RFNAE
(). Zhang and Suen 5% ; (d). Lin and Chen 753 : (e). Naccache /¥ 5 (f). Wu

and Tsai /5 -

6. HXL®

EE— TR M T RELL® : DRMANA
#:f1Zhang and Suen(3] + Lin and Chan[6] -
Naccache[9] - Wu and Tsai[10]45EE#E - 200
12 ~ 13 AR 5 2)RMI S 240 Chenl4ELL
8 - Q0 14 TR - IEIEOR EERATIHLE
7 BF » FRDARMA B E - RFANH &

PR 8 5 Z #(stroke) AUBIEST » HERHY
HEBRURBETERANER - EF &L
B BRI - (o) - (VR ENEBIER
RIF SR HE () FF B (feature) B2 XS » TIH
OARFXFNBHABERT SH098
B BT HEIER L e R 4 5
[](four connectedMIZZRYLRER » TR FINI 5
AR TR — R - XX BB FhE
WHEHERE - EE_Etbet - 8/
NAETERET XL  FRELEBRNEX
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RARAEHIRER -

7. 8%

HERRNARCEE - BYNPRRERR
B CRIER - BINES - 458
PATHRLE P FRIR BT 5  BRT R
REMRCAIRER « IR E B ERE RN
o AR ER SRR E R R LA AN
] BRRTHESHNEE » BRT SMEN
HIFEE UMK B LS - AT RE Lt
HTIIARER . DISHRBERTER
BRI ERNMIRRCIER © DSENER 5
B E AT - LARNBRERBRAGER
XA RAYERPONSRE © 3)bRES
XFNBRACFRSENSHRES | H0A

T HYUERRAYTHRE - ‘



®)

(e)

.
:
:
H : :
: TV TTTTITTPTIT VTP
.
: : "
: :
: :
: .
. .
: H
:
H
H
H
'
: .
H O
e ¢
e :
HEN :
HAS e
A ant
HES o
R o
A RN St
A T
A ! '
. H . ! .
. : . :
. : . :
. H . ! .
. : . : h
o H . ' L
. < . 1 1 A
. H rase
. : i
. : " !
H
:
H
[C)] (e) ®
.
i il
' X v
: , .
: ! :
. ! . : : :
[T . Vot FETTETTRIR PRI “
v AR RSRYNERRNE] ETREEY 1 1 T wn
! ' S un : !
. . Sy ! .
. ) 1 0 )
: . ' !
: H " . "
: . ) .
' : ;
: :
: : :
: i :
: !
' : "
RS SRR AN NN NN R R RN N ) [FERETRTASTRTRY 1 PRIBATRLIAN RN FRABIALLRNRLRREE W
: ) : it wh
b mmnnenen s :
Vo " :
S ' :
: " b
. ' N R
, : RERN AR R
! ! A Sy
, : N G
. : ) . . N
. ' . SN : .
, ! . . . . : .
! : ' . : . . : .
. ; . . : . . .
. : . ' . . .
. : . . . : .
] ) v 1 t 1 X}
v . ] k] i ) M
: . : Ca . :
H " : A " :
i . . LRL) )
: . \
: i "

B 13. S—ELL# : a). ERFEEOERER  0). T (). Zhang
and Suen 5% ; (d). Lin and Chen 5% 5 (e). Naccache ¥ © (f). Wuand Tsai /57

B o

"
n
N
"
"
o
Iy s
" : N
" i
1 nu
i '
' '
v t
' '
' "
v “
' .
toon
‘
a4
e Lo
woa
[T
0 1 v
' i
" '
v ' u
" ' 1
n '
" . v
" v s
o v n
« 1"
* H e
' f
.
.
v '
' v
' v
' 1
n i
" i
[
"

i 14. A K HIELE © (a). EMAIRA A ERIES : (0). KPR (0).Chen[d] 77

7o

683




8. $4 ¥ #H

1. F. W. M. Stentiford and R. G. Mortimer,
Some new heuristics for thinning binary
handprinted characters for OCR, [EEE
Trans. on Systems, Man, and Cybernetics,
Vol. 13, No. 1, pp. 81-83,1983.

2. A Data and S. K. Parrui, A robust parallel
thinning algorithm for binary images,
Pattern Recognition, Vol. 27, No. 9,
pp.1181-1192, 1994.

3. T. Y. Zhang and C. Y. Suen, A fast parallel
algorithm for thinning digital pattern,
Commun. ACM, Vol. 27, pp. 236-239, 1984.

4.Y. S. Cheng, Segmentation and association
among lines and junctions for line image,
Pattern Recognition, Vol. 27, No. 9, pp.
1135-1157, 1994.

5. C. T. Chuang and L. Y. Tseng, A heuristic
algorithm for the recognition of printed
Chinese characters, /EEE Trans. on Systems,
Man, and Cybernetics, Vol. 25, No. 4, pp.
710-718, April. 1995.

6. J. Y. Lin and Z. Chen, A Chinese-character

684

thinning algorithm based on global features
and contour information, Pattern
Recognition, Vol. 28, No. 4, pp. 493-512,
1995.

. LY.Tseng and C.T.Chuang, An efficient

knowledge-based stroke extraction method
for multi-font Chinese character, Pattern
Recognition, Vol. 25, No. 12, pp. 1445-
1458, 1992, ’

8. L. Y.Tseng, A stroke extraction method for

multi-font Chinese characters based on the
reduced special interval graph, Technical
Report, Dept. Applied Mathematics,
National Chung Hsing Univ., Taiwan, 1992.

. N. J. Naccache and R. Shinghal, SPTA:a

proposed algorithm for thinning binary
patterns, /[EEE Trans. on Systems, Man, and
Cybernetics , Vol. 13, No. 3, pp. 409418,
1984.

10. R. Y. Wu and W. H. Tsai, A new on¢ pass

parall¢el thinning algorithm for binary
images, Pattern Recognition Lett. \Vol. 13,
pp.715-723,1992.



	
	
	
	
	
	
	
	
	


