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Abstract. This paper present a method of using morphology operations such as Dilation.
Erosion and thinning technique for improving feature images. In general, the morphology
operations are used for increasing or reducing the thickness of lines, smoothing contours or
filling holes in images. Unfortunately, the erosion operation creates dot lines. In order to
overcome this shortcoming, we use the dilation operation and thinning technique step by step.
This approach is useful for reducing the thickness of lines and keeps the connectness of lines.
The first points of LOOP are suitable chosen for process speed. The paper also shows kinds
of maps that can be vectorized and have been tested by the software package MAPSCAN
developed in the Department of Pattern Recognition and Knowledge Engineering such as:

- Topography, hydrography and transport maps etc...

- Technical, designing and electronic circle drawings, finger images etc...

1. G101 THIEU

Trong x& 1y va nhan dang 4nh, ¢ mét s8 loai 4nh dwdmg nét gom céc ddi tuong
(objects) 1a cdc dudng cong cé dd dai 16m hon nhiéu so véi d6 day cda né, vi du nhw 1a dnh
céc ky tu, ddu van tay, so d6 mach dién tir, bdn vé k¥ thuat, bdn d6 v.v.. D€ xit Iy céc
loai dnh nay ngudi ta thuong xdy dung céc hé moé phdng theo cich phan tich dnh cda con
ngudi goi 1a hé théng thi gidc méy (Computer Vision System). C6 nhigu hé théng dwoc cai
d3t theo phuong phép nay (xem hinh 1) nhu hé nhan dang chit viét bdng thiét bi quang
hoc OCR (Optical Character Recognition), hé thdng nhan dang van tay AFIS (Automated
Fingerprint Identification System) v.v.. '

Cé nhiéu phwong phap trich chon dic diém dwoc biét téi nhw phwong phap st dung
bd loc séng ngdn (Wavelet), sit dung hé s6 Fourier, st dung cdc mé men bat bién, st dung
cc d¥c trung cda bién nhu tinh tron va cic diém d¥c biét, st dung céc d¥c trung té pod
dva trén xwong cia dwong nét... Phuong phép trich chon d¥c diém st dung 4nh da manh
dwoc sir dung nhiéu vi viéc trich chon d¥c di€m trd nén dé dang. Sau bwéc nay céc dudng
nét da manh dwoc véc to héa dnh phuc vu viéc nén dit liéu, nhim lam gidm thiéu yéu ciu
vé khéng gian luu trir, xi Iy va thoi gian xi ly. Ky thuit “lam ménh” 1a mot trong nhiéu
ing dung cda phép toan hinh thai hoc (morphology).

Théng thwong céc thuit todn 1am mdnh thuémg bao gom nhiéu lan 13p, trong mdi lan
18p tat cd céc diém cia d8i twong sé dwoc ki€ém tra néu nhu ching théa man digu kién

* Chwong trinh nhip bdn dd tw dong di dwgc tii trg va phét trién trong khudn khd cia dy 4n UNFPA-INT
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x6a nao dé tuy thudc vao thudt todn thi né sé bi xéa di. Qué trinh duoc 13p lai cho dén
khi khéng con di€ém bién nao dwoc xéa. Pdi twgng dwoc béc dan 16p bién cho dén khi bi
thu mdnh lai thanh mét duwdong duy nh&t cé d6 day béng 1 pixel. Nhung trén thuc té,
chdng han khi st dung cc phép toén hinh thdi nhdm ldp diy cac 16 hong, lam tron bién
va ndi s8 dudng dit nét, ddi khi ta chi cin béc mét s8 16p nhdt dinh dé lam ménh d6i
twong dén mdt dé nhét dinh va bdn than trong mdi phin trong ciing mét 4nh lai cén lam
ménh véi mét s6 16p khéac nhau.

-Poc dnh
(Scanner/Camera)

|

Tién xi¥ ly
(Nang cap va khai phuc)

Trich chon dic di€m

DGi sdnh Nhian dang

Hinh 1. Mb hinh tdng quit cda hé thdng nhin dang 4nh

Bai nay dwa ra phuong phép chon cic diém LOOP trong qué trinh lam ménh mot cach
tu dong dua theo cac chu trinh LOOP dugc st dung trong thuat todn “Lam manh” [5],
giup cho viéc lam ménh d&i tuwong véi s6 lép nhat dinh khong bi 4nh hudng bdi sé lan
thyc hién 1am maénh.

Phén con lai cda bai bdo nhu sau: Phén 2 giéi thiéu cic phép todn hinh thai hoc. Phan
3, Phén 4 la cac két quéd thyc nghiém. Phin cudi cling la két luan.

2. CAC PHEP TOAN HINH THAI
2.1. Mét 86 dinh nghia

“Hinh théi” la thuat ngit chi sy nghién ciru vé cdu trdc hay hinh hoc t6 pé cda ddi
twong trong d4nh. Bién d8i “hinh thé&i” cé rat nhitu tng dung, ma mét trong nhirng ing
dung quan trong la “lam ménh” (Thining).

Phan 1én cac phép toan “hinh thdi” dwgc dinh nghia tir hai phép todn co bédn la phép
“dan né” (Dilation) va phép “co” (Erosion). Céc phép todn nay dwoc dinh nghia nhu sau:

Gia thi€t ta c6 d5i twong X va phan ti cdu tric B trong khong gian Euclide hai chigu.
Ki hiéu B, la dich chuyén cda B téi vi tri z.

Dinh nghia 1 (Dilation [1]). Phép “dan nd” cda X theo cdu tric B la tdp hop cda tit cd
céc di€m z sao cho B, cham té1 X

XeB:={z:B,nX#0}.

Dinh nghia 2 (Erosion [1]). Phép “co” cia X theo B la tap hop tit cd cic diém z sao
cho B, n&m trong X



KET HOP CAC PHEP TOAN HINH THAI HQC ... 26

XeB:={z:B,c X}.

2.2, Mét 88 tinh chdt cia phép bién d8i hinh thai

e Tinh chédt bat bién
(XeB)eB)eB=XoB

(XeB)eB)eB=XoB

Tinh chit phan b8 cda phép todn hinh théi d6i véi tdp cdu tric

Xe(BuB')=(Xe®B)u(XeB)
Xe(BUuB)=(XeB)n(Xe B

Tinh chat phan bd cda co déi véi phép giao hai tap hop
(XnZ)eB=(XeB)n(ZeB)

Tinh két hop cla phép todn co, dan né&

(XeB)eB'=Xe(Be B')
(XeB)eB'=Xe® (Be B')

Tinh chit gia ting
XcX'=>XeBcX'eB VB

XeBcX'eB VB
BcB =>XeBcXeB VX

Tinh chat d&i ngau

X®B=(XeB)°

2.3. Lam mdnh duéi géc d6 xir Iy “hinh thai”
Chiing ta c6 thé dung céc phép todn co, din dé 1am ménh céc 4dnh.
Dinh nghia 3. Trong x& ly “hinh théi”, phép todn “lam manh” duoc dinh nghia nhu sau:
X0B:=X\(X®B) '

Trong dé: B 1a phan ti cdu tric ding trong lam ménh,
® 12 todn ti tring - truot (hit - miss operator).
o day “tring” cé thé hi€u khi d6 phin chung giao nhau cia B véi X 1a khong réng.

X®B:= (XeBob)\(XEBBbk)

v&i: B,y - tap cac diém cia B thudc vao déi twong,
By - tap cac diém cia B thudc bién.
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D€ c6 duoc két qué chinh xéc, viéc lam manh cin phdi dwgc thyc hién mét céch d6i
xting. Do dé, ngudi ta thudmg dinh nghia day cac phan tir cdu tric
{B}:={B', 1<i<n},
trong dé B* la B'~! dugc quay di mét géc va duge sit dung lan lugt theo trinh tu
XO{B}:=((...(XOBY) OB?...)0 B")
Pinh nghia 4. Tép X duoc gqi 12 ménh déi véi cdu tric B néu X O {B} = X.
Thuit todn 1Am manh:

Buéc 1: Vao ma trdn dnh X.
Buéce 2: X — XO{B}.
Buéc 3: Néu X = X O {B} thi dirng; néu khéc di thi quay lai buéc 2.

Ménh dé 2.1. Thudt todn lam mdnh ding va cho két qud la mdnh d6% véi cdu tric B.

Ching minh. Ching ta c6 X O{B} C X nén sau mdi bwéc lam ménh s8 diém trong X
gidm di. Do s8 phan ti X khéc khong nén sS lan thuc hién buéc 2 khéng vuot qua sd
diém cda X. Do d6 thuat toin lam manh dimng.

Vi dy : D&i véi thuéat todn Toumazet (8] thi tap B dugc chon nhu sau

0 1
B=0 11
0 1

Néu quay B di mét géc 45° ching ta dwgc cac cdu triic méi nhu sau:

0 0 0 0 0 0 0 1 0
0 1 1 1 1 10 1 10
1 1 1 1 1 11 1 0
11 1 11 11 0 1
1 10 1 01 1 0 1 1
0 O 0 0 O 0 O 0 1

Nhu vay ching ta can ap dung lam mdénh theo tdm huwéng sau: Péng, Dong Nam,
Nam, Tay Nam, Tay, Tay Bic, Bic va Dong Bic.

3. LAM MANH THEO CAC PIEM CHU TUYEN

3.1. Phuong phdp luidn 1Am manh

D3 c6 nhiéu thudt todn lam mdnh nhu trong céc tai liéu [2-9]. Céc thudt todn nay
lam mdnh déu dya trén tu twdng chd yéu la xéa céc diém bién thda man diéu kién dwoc
xac dinh truéc [2-5,8,9]. Nhu vay cho trwéc dnh I, ky hiéu C(I) 1a tip cic diém bién
(countour) cda I con In(7) 1a tap cac diém trong cia I. Qué trinh lam manh théng thudng
duyét tit cd cic di€m xem cb thda man diéu kién x6a khéng. Néu di€m nao théa min diéu
kién xda thi ching ta x6a ngay di€ém nay. Nhu vdy mdi lin ching ta phai duyét toan b
cac diém dnh. Xong viéc xba cac di€m chi x4y ra trén bién dnh. Do d6 s8 diém cin xét
trong mdi lan x6a t6i thi€u bing s8 diém cia C(I). Do dé ching ta c6 ménh dé sau:
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Ménh deé 3.1. SG @ié€'m it nhit trong méi lin duyét trong lim mdnh it nhit bdng sé diém
bién C(I) cda dnh I. '

Trong phan nay ching t6i dé cip dén thuit todn lam manh da duoc dé xudt trong [5]
va dua ra cach st dung ddu vong LOOP mot cach phi hop trong viéc sir dung thuat toan
lam gidm d6 day cda dudng do phép dan nd nhdm nang cao chat lwong cia bién dnh.

3.2. LAm manh dya trén bién

Theo ménh d& 3.1 thi thudt todn lam mAanh hitu hiéu 1 thuc hién lam mdnh trén cac
diém trén bién. Cé nhiéu thuit todn st dung duong bién dé lam mdnh. Mot trong thuat
toan lam médnh da duoc céc tdc gid Ngdé Qudc Tao va Ding Ngoc Dic dua ra trong [5] chi
yéu dua vao dudng bién dé lam manh ddi twong.

Dau tién thuat todn s€ do xét tat cd chu trinh (LOOP) cé trong dnh, luu trir vi trf cac
diém diu vao trong mét mang goi 14 mang FIRST. Sau dé thuit toin sé bao gdm nhiéu
lan 18p. M3i lan 13p dua vao cac diém dau nay né sé dung thuat toan do bién dé xét duyét
tat cd cac di€ém bién trong dnh. Véi mdi diém bién, néu nhu né thod man diéu kién xéa
thi né sé bi x6a ngay lap tirc, sau dé né méi xét ti€p diém bién méi. Sau mbi lan 13p thuit
toan sé tim lai vi trf cdc di€ém d3u cda chu trinh va luu lai trong mang FIRST. Néu nhu
di hét mét chu trinh ma khéng cé diém nao bi xéa thi chu trinh d6 sé duwoc danh ddu la
“da manh”. Dén lan 18p sau chu trinh nao dugc ddnh diu la “da manh” thi sé khéng bi
xét nita. Thuit todn sé 1¥p lai dén khi khong con di€ém bién nio bi xéa sau mdi lan 13p.

Trong [5] d3 chimg minh thuét todn tudn ty méi ddm bdo tinh lién théng cda 4nh.

3.3. Cadi thién chit lugng cda bién trong 1dm manh mét buéc

Trong [5] da dwa ra phuong phép tim lai vi tri cia diém diu sau mdi lin 1¥p nhung
khéng xéa vi tri dau hién tai. Chiing t6i cdi tién thuit todn nay bang cach sau mdi lan lip
ki€ém tra va néu théa man diéu kién xéa thi xéa diu mit hién hanh va tim lai vi tri diu
cda cdc vong 13p.

4. THUC NGHIEM
Chiing t6i da cai dit cac phép todn hinh thai hoc nay trong hé mém MAPSCAN. Céac
phép toan nay td ra hiru hiéu ddi véi cac bdn d6 cb cac badn d6 dia hinh, thdy v&n, lanh

thd, dudng giao thong,... Céc hinh 2, 3, 4 cho két qua thuc hién céc phép toan co, dan va
lam manh.

F'e - i < .
et ™ e ™

a) Truwéc khi din néd b) Sau khi din né& mét buédc c) Sau khi dan né hai buéc
Hinh 2. K&t qui cia phép toin din né
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M M E&N _‘Ji._J'

a) Truéc khi co dnh ) Sau khi co 4&nh mét bwéc  ¢) Sau khi co &nh hai buéc
Hinh 9. Két qud cda phép todn co

}NJ‘ W‘ ;l’f\/d‘
a) Trwée khi 1am méanh b) Ldm méanh mét buéc ¢) Ldim mdnh hai buéc
Hinh 4. K& qud cda phép todn 1am mdnh mét s8 buéc

K&t qué hinh 2 sau hai lin lam béo thi mét dwdong ditt nét tré thanh lién. Hinh 3 chi
ra sau 2 lin co 4nh thi mét dwdng lién nét tré nén dirt nét lam maét tinh lién théng. Khic
phuc nhuoc di€ém d6, hinh 4 cho thiy sau hai buwéc 1am manh thi dwong bién trd nén ménh
va bdo ddm tinh lién théng.

5. KET LUAN

Trong bai nay ching téi dau tién dé cap dén phuwong phép st dung cac phép todn hinh
thai dé cdi thién 4nh. Phép toin dian né 4nh cho phép ldp diy cac 16 héng, lam tron bién
va ndi mét s& dudmg dirt nét. Sau giai doan ndi cdc dudng dirt nét cdn gidm dd day cda
dudong do phép todn din né. Trong mét s6 trudmg hop thi nhwoc di€m cda phép co dnh
12 lam dit nét cdc dudmg. Do dé ching téi cling dé cap dén phuong phap lam ménh cé sir
dung cdc mit na 4p dung céc phép todn hinh thai trén mét s6 tap cdu tric. Bai béo con
chi ra cdch lam mdnh t6t nhit 1a ding cidc duwdng chu tuyén. Viéc két hop khéo léo céc
phép todn hinh thai sé lam cho cdc dudng nét c6 chdt lwong cao (tron va {t 16 hong bén
trong).
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