BABAIR) FoW
19946 A

T E R REEZR
Journal of Image and Graphics

Vol.4(A),No.6
June 1999

o5 X St R 38 5 5 R R
#

CRMMLEERENRSERR, M 450052)

B OE AEVCSHIBRT ARANEMUARMBEE L RIGBEFRRLATIN T, HRAFRBRE
EAUARBEE LB FEMRYERLHNZ — R _ERZAER -, BREFEKX LB HEHRFE, FH—
RIEREHREAR, ERAIRERTHXREREN AR SRE, REFLATRATHELXSHAREES
#K9 4 J7 ) RLS ¥y i, EARITR T WO B 7 K B ¥ 1L ST R MR A BRX LB R IRHNFRE, LB
R, FAX K R EH#TEHEX R A SR IERETE 6RES . ‘

X@R BAERFE U RS BR RISEHR

il

0 5l

R GIS BT, B KA I E T
R KBS BB AT DH T, FRAHE
BT BERERFUR EFTESIREBERS
HYARRAE A2, A PRUE B 7 AL B BE , 0 F R b R T B
TERE X R R R . B THEZEFESNEER
BaEXRS, B X 7% e %1 MERKT
WESAMEITREARFHERR, X hHERFE
M ARG S RRAE TAMEKMF. NETHRE.
BAOEKBERNREREEER, HZERN R
—RE_EERR LT, REBERRNS, B
xof b PR IR BE I R BN (B AR B BOR (A B R 4 4
HEYU KRB EAN _HESR,

HXAERBREAS LA RGEE LR EER
WY BEREHNZ —, FEP/PEAIRBEE L, XK
JE R 3 W A R A R K Z AT (hatched poly-
gon) RFR . W T ENEA B RS RF AN B
ALAME T HE s B R Z 18], XE LU A% 45 B0 4% R R
AP T7 X AT R SR &5 M1k, MR
AFTZ AR AR SR B T k. Wi, R
SRR SRBT BN AFERNAMNE,
i EL7E TG B S TR A0 /D B AR B IR 05 T B B
RIS HE. ik, A SCTEmE “HERKER L,
I RR LN SR, M H—RIERE

WO H 3 - 1998-03-16; W B8 0 H 31 : 1998-10-15

R, BRI T KRR R 3R

B S5RWM LT &TFRIVEFEEITIEAXHE
RS MBI E

1 RLS T

PHIHEXAERBNEELRZ —REFEL
EZARHERSE, R BELSHEHEARS X5
FFR,RISEHR R ABX— HHAE BT, 7EHhE
THFAR ENERBRSA2HRE . AUBREARE
(BROMRERER O, BREMNEREN 1, RIS
Bl XA KTy A Ty A2 A% T
RLS 2 I0F -

EX1 #RA—FEZR2EG, )G, )8
BB 1(i,,))=1(iy,j)=1,i,< i), B i, - i,<n,
MR — 4T PO F Gy, MG, ) ZBRIM T AR ER
(LDMBERMEER LB I1(i,j)=1,i€ (i), )0
FoAT 4 3 P B R K P H7 [ RLS A5 R 0 J7 [
RLS A4t 300 H, (i,/)o B0, % F—HEE 1,1
n=4,3 077 RIS ZBRGE RN H, (1), 8.

1:01100011100000100001110011
H,(I): 01111111100000111111111111

EX2 BEF EZREG, ;)LL) HE

B8 1(i,j) =1(ijy) = 1,j, <o 5 o= jr<n, M



482 o EEREEER

B 4BAM)

R =P F (i, j )G, ) ZE AR E(,
DEESEER 1L, 1(i,j) =1,;€ (/) BAT
W X FAE Be R M T B 7] RIS AE 4Bl #/2 J7 ) RLS
A, 8k V,(i,))0

X3 BEBRG,,j )M, )T IEXf
ﬁ'ﬁj_t,l(il ’j1) = I(i2’j2) =1,i, -1, =j1 "jy%l
iy =i =0, EALTF Giy L) (Giy, ) Z BN R A
REG,)MBEREERN LB I1(i,j)=1,i€ (i,
i2),J€ (Jisja)sia =61 = Ji = Jao RATH X R AR BFR
NIEX 75 6 RLS AE 48R x/4 J7 il RLS & ¥, iR
D,(i,j)o

B4 BRBRGLj )R, i )T R A
H b, 1Ci,50) =10, ) =1, i — iy = j, = i, |
i - i2ISn,ﬁlﬂﬁ&?(il,jl)%ﬂ(iz,jz)ZfEJBﬁﬁfﬁ
KRG, )NESMEER LB I1(i,j)=1,i€ (i,
iz)’je (11 vjz)’iz -1 =j2 _j1o ﬁfn%ﬁﬁ&&%
Rt A ) RLS AE 5% 3x/4 J5 [ RLS 28 #k, 90
HC,(i5))0

xtFRE EESR 1(i,)), BEH MK 4 07
6 RLS B #e45£ H, (i,7),V,(i,j),D,(i,j)f C,
(i,j), A FRALIRBER P(i,j),8:
PG,j)=(HNV.NDHUMHNV,.NC)U

(H,ND,NCHV,ND,NC) (,j) (1)

HESR PG, )P A HRLSHH I
TR, AW, —EAEBRESHELELH ML
MR BB R T R, HERMINRFS
R E R,

2 RINMETH

ES S, BRBRELRBRESE, B, £F S,
MARREE, S, R S, WIE,S, BRS, & k
WEBEER, B, K5 S, WHRREE, Kbk
E[1,n],n Jo4 M 478 e vk B0, W 2 9 Wi 4 2
By BT RER

Sk = Sk—l - Bk-x

{x=$4um4 @
RAIE n WRFIBBESN S, (i,7). FEEZR P>,
DELBT RGN, ALK EEE, B
17 2 51 i 45 70 90 T DA B BB 0 B0 L LT S R
#, E% P(iL) % o KESIREERETHER
S.(isi)o

3 RIYHKITH

RN K BRFE RIS TR, EEHET
KX IR F U E YK, EHS B, RARBERK
B,W, RRSHMEBHBERERE E R E K
#ELE, B E, & kKT KEBRKER, W, K5
HAESKERREE, E. X2 E, KHE HF ke
[1,n],n AHERY KERIE, WA KEH
M BT AT AERR:

E, = Ei, U L/

{Elc: = E;—l - Wk—l

EER S, (i), EETREEHNBRES, N

TREHFEHKAD, BAHTRIT kAR AR

S.(i,))& n KRR KERHERAIERE, (i,

Do BRE,(i,))PHBRAE THRELNESAHE

MR- BEEERAASHFEXKZAEBENL
o B TRUTLIKG—FER Q(,/),B:

QGi,j) = (E. N DG,j) (4)

(3)

4 MUSFTFERMER

RERA%K G, ) EHES 1G, /)1
BEPVHBZ BEAHZMN 0, /) PHHARRER
KERMDRTSEEN. 0Gi,/)) PETHER
SRERRBLR, XRTEEXNHHETRLE, UE
FERFEEIUAREARAEHER TEBERERER
B BEN. BB Z _HEERALE L, &
SCRAT TRAMLERE, BREWHETIIRMFHR
ENQG, )P EBREBIFERRRELRHN0):

1(i,j) = 1;

I(i,j-1) =0 I(i,j+1) =0

BI(i-1,7) =0 I(i+1,j) =0

C(i,j) =1
Hep 10, ) RARERGL,HWERE, C(L )RR
e £ MR E (i, /) SRR H 0-1 AR,
Z3d n WXHEMLEE, QG, ) FHFFBRESE
KT WK, BE n BRBKE,RIVE n W41
BEACHT, (i,j)o QUi,j)MAILAEBERA T,
(i,j)o RAVME, #HXERMASEHE FHREHR
AZH¥ BERR T,(i,) ) PEEFEZFEE, BR
XTI N T R B, T BRIT Y B 5 sk R
T,(i,j) PRI T REMREEEH 0,

(5)



EoM

A1 B A X KT R 3 B TR S5 4R B 483

1G,)) = 1

{C(i,j) =1 ©)
XERTHBN TG, )PERTHEENHESR
R(i,j)o

5 §ﬁ%ﬁﬁ

B& RGi, )P NEEHEZHIE. HTHA
HEXABRBHEEEXEEHE D, B A 3
BEXEEAERE—XRBER, SAHEEHBRE
REETRE:

(1) ZHEINB I N BERREENZAEHE
BHRR

(2) R EERERECHR SAEZRBER
AR EHMIE,

X, EA BB REZNENRAARE A
ik R (x,y),i€(1,n]l. BRBR—DEZAHEHER
Ba, 2N HH EREATRBREN B M
RG,)PHBR UEERETBRE, R ATRE
S EI R ER RER R 0 KEE, T 28T A
BREENERUNEIREBES  HEELENY:

(1) HEFREZ A B/MTH v FERK
T Yo s

Yo = min(y;,i € [1,n])
{ym = max(y;,i € [1,n]) t

(2) HEE—1T ¥, Y€ [ Yuin» Yo |, AF T L
FEE(,y), i€, n ] PIFRP LN y AR
B BRI RE,y),i€[1,k].

(3) LI KD RE(x,,y),i€[1, k]
HITEHF. & i<j,i,j€1, k], W 5 <0

4) AR EZNTBAE K TFLRBEWESAME R,
BT REES 2K FLE. .

(5) B BKFLBE EHRRERN 0,

XM BEEZHAENNBREEN RG,))
R, BTFRHMFEN,TRSHA 2/ H 24
P LEWEZhHEL - FRBHENENL, XEEE
—EBNEIARERESIBRELYET - 1MEEEH
T, R A 0K 4 R ST B 22 3 T8 DL ARB IE B )
RAER. PBEESLZHURHIRE:

(1) B RMEEX, EEX EHSE
ZHEBEHIBPREICR TR, A (x,,y,) M
(%), EZNHARREPERARAHRK AL
B, B AR R ANE AR SED
HeBrpe , X— &M AT AARXRA A :

{%z% o ®
Yi = Y

(2) BRRNF[EHAZIMIHEZHI

6 HR&EZARAIAM

HEZR RGLHFEESHEAR S, BRTHEL
EBHRZH BH - EHEEELMERAFSYH
RE A A, HRLE DI IRH KB HERR AR L
HAERREHERXA BRI EZHE, BILX R(i,j)
th B h I AR AE B9 4347, AT SR R LA F 3 21 5 o
WSRAR A R RAE

(1) ZHEHEK. —BER, TEXEZAHE
HHEZHABAEARERAMEK, AKTHZLES
RFSHRRBORER, & » ZRFK, W HRE
RAEMEZAEIAREHTEMNENTEFE,HE n
SNUWKEKEAE:H n< N, WRNEDRF, HF
NA—AEWAKBE, -8R N=35. RAKZ
NFEAERTERENE

(2) ZHEHFZIREENR . FRELXZNE
NESE —ERENERE MR, FRERASHE
BRIERNEZOEANAETREE., HA 0 &
RENFEHAWBREANE T 0, BEHESH
SBRBRELDIE (n, >OMAEREREZNI (0, =
0), MERFRRRNWESUREERASRTERSE
.

3) ZHERKRBAZRLFEREELE, &
T 1 0 0 o 0 T o 2 R HEBR R s R I E B
ZhE., BEAMBEFHTUAEH, ERBER LW
EXENFHUREEHAFARAERNRRELE,
BrBRZHARHTETREREEHREFERELRZ
AN Nl W P

r = n/n ' 9)
Hefn, fMin FHNERENFANBEEHEMEBLRE
.

WERAEZNENEBRREL KK 0.3~0.6,H
EEHEHNBRRE—BN0.6~0.9, r K51
B1iR, HE1ALER, FELLALSHE
ZHHEABEHBARM S HATEE, EBRBME R=0.
6, MM HERENTEHELK, REMEHFELE
AR RS X R A BRI, BNAERSEK
HECE BBRIR(A D), X EM G N R ER H
HERWER, FEME, XREHRRNEZHIE TR
ESHWEMGR, &E, NZBXECRFELED
EMNRHESR 1(,)) EHBRE, XM EEHERR
FRB SRR T H M,



484 o HER B i)

B 4EAR)

nwl

hatched polygons

-=-= others polygons

B1 rimhER

7 ZAETRAIHRE

ARFFBEEBANEHE IR GEERESR
HER B8 8 A hT , B B U e 2 T B TR 4R
Bk, AKBEFNEHERERFBE. AR
P B (B R IR BB B AT A o

BUBEBREBIRERN B D FBER:

a,n, (2,5, (%,,5.)3
B, o HERRBRBNBHENRE, n IEHEH
REMBER, (x,y,) RRKHFIH ZHFEAF L
R AR, i€ [1,n] ZEEMNEELROT:

(1) 2 (x,,y, ) BARBAH TS AR, B LR x,
=255 = 11

(2) MBS (x,, y, ) IR K G R E RS (5
y VER B i€ (s,n) , HAFHESE s MRS
BIMRERERERELNER L, k€(s,1), R
A 2,

“« 0
* e

H2 ZHETRGRR

(3) ) d, SAEHREL, APERE, DR
d, < dmﬁ“iﬁﬂ;‘%(z);ﬁu%ﬁﬁ d, Zdo’mné\ X,
=y, =y, BEESEQ). FXLLE, (5, 5)H
HENTH— TR

(4) BESBQOMNQG), AEENBAR LHF
B EHIBISEE N ik, B — MR AR E
B —A T

BB REHERFTARRZ)E, KR

MR LZHEHRENTHTHEGEERSA,
8 LW5Zp

S T BAEAR SR H 8k B AT AT HE A RO, R

IS 1:50,000 MBS T KK, HEAM
OB R 250dpi. FE EH N 300MHZ. 7N 64MB

HIBL L, BATRT ] K 32 4y 6h, HKIBEGET 834
MERAERHMFEMAKBHEHERS, HHH
SR EH XA ERBAEIERIRA, RT S ABE
HWEREEE FXEEREARTE, BT XEER
PR ERRERBL S, EF 26 M ERWLE
INEROUFE) BRI, HA A XX E R i EHR
MNEKR 6%, BB _HEL(BE)MERR
JE R bR B 45 54 B A B 1 AR 2 B R,
BREAR R EXRXE RS HRIRBITERA
FOTAT8, R IE R B R AT 35 96% 224, BiR BRI
HAEFERNFHRRBARITS, XBEEREENTH
FERMHIYE#THERXRERBARG SRR,
ERAEEMARIE, XRENEEFEHFRS
WELKETHVEREEN LAEAERNESR. £X
R EREERBNPI TR, BEERELS
HEREME NS XA R dE1E 3 ERHKR
Mo

8 x X W

1 Capson D W. An improved algorithm for sequential extraction of boundary
from a raster scan. Computer Vision, Graphics and Image Processing,
1984,28(109).

2 Fulford M C. The FASTRAK automatic digitizing system. Pattern Recog-
nition, 1981, 14(1).

3 Wahl FM et al. Block segmentation and text extraction in mixed text/im-
age documents, Computer Vision, Graphics and Image Processing, 1982,
2(6).

4 MM, HEEENEREORERET L. BRENLER
#3R,1992,(6).

5 AW, MEEERFRMREST . B, 199%,(1).

6 X M. ERRESRSIOMERmETE. EXIRMEATEE,

1994, (2).
2EREE - HL SN, RN

: MBI 2B W SR BRI B,

M
‘ % IERRFAVEAVERERLSE &
; RIAY,EEEELKS,

- #MEBA 1966 4E 6 A 4, 451
F 1985 4 1988 4E 71 1996 LA MWL



% 61 o AR AR RIS R 485

ME1 FEREuE _EARR(RE)

HE 2 HXRAERBKRHSER

The Recognition and Extraction of Hatched Polygons on Maps

Hao Xiangyang
( Zhengzhou Institute of Surveying and Mapping , Zhengzhou 450052)

Abstract It is indispensable to acquire geographic information from the existed topographical maps with various scales in the process of estab-
lishing geographic information system. The hatched polygons, which represent residential areas, are one of the most important soris of map in-
formation. The strategies and algorithms of recognizing and extracting hatched polygons based on scanned map images are put forward and dis-
cussed. The RLS transformations in four directions for segmenting the hatched polygons are developed and realized. In addition, the algorithms
for image transformations such as shrink, expansion, thinning, open graph deletion and hatched polygon recognition are also discussed in de-
tail. Experiments show that recognition rate is about 96 percent with the methods developed in this paper. ‘

Keywords  Map information, Hatched polygon, Recognition, Extraction, RLS transformation N



