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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. GIro THI~lU

Trong xtt ly va nhan dang ~nh, co m9t so loai anh dirong net gt>m cac doi ttro'ng
(objects) la cac dirong cong eo d9 dai IOn hon nhi'eu so voi dt>day cua, no, vi du nhir la ~nh
cac ky tir, dau van tay, so' dt> mach di~n td-, ban ve ky thu~t, ban dt> V.v.. f)~ xtt ly cac
loai Anh nay ngtro'i ta thirong xay dirng cac h~ mo phong theo each phan tich ~nh cila con
ngiroi goi la h~ thong thi giac may (Computer Vision System). Co nhisu h~ thong diroc cai
d~t theo phirong phap nay (xem hinh 1) nhir h~ nh~n dang chfr viet b~ng thiet bi quang
hoc OCR (Optical Character Recognition), h~ thong nhan dang van tay AFIS (Automated
Fingerprint Identification System) v.v.. .

Co nhieu phirong phap trich chon d~c diem direc biet t&i nhir phirong phap stt dung
be?loc song ng~n (Wavelet), sd- dung h~ so Fourier, sd- dung cac mo men bat bien, sd- dung
cac d~c trung cua bien nhir tinh tron va cac diem d~c bi~t, sd- dung cac d~c trimg to po
dira tren xtrong cua dirong net... Phirong phap trich chon d~c diem sd- dung ~nh da manh
diroc sd- dung nhieu vi vi~c trich chon d~c diem tr& nen d~ dang. Sau burro nay cac dirong
net da manh diroc vec to' hoa ~nh phuc vu vi~c nen dfr li~u, nham lam giam thieu yeu c'au
v'e khong gian lU'Utrir, xtt Iy va thCri gian xttlY. Ky thu~t "lam manh" la m<}t trong nhieu
irng dung cua phep toan hinh thai hoc (morphology).

Thong thirong cac thu~t toan lam manh thtrong bao gt>m nhieu l'an l~p, trong m&i l'an
l~p tat c~ cac diem cua doi tirong se diroc kiem tra neu nhir chiing thoa man di'eu kien

• Chirong trlnh nh~p bdn dt t\! d9ng dii.dtro'ctii trq' vi phat trie'n trong khuon kh5 cda d¥, an UNFPA-INT
92/P23 "Fhan me-m may tinh lIa trq' giup cho hog! aqng diin sd".
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xoa nao do tuy thu9C vao thu~t toan th~ no se bi xee di. Qua trinh dircc l~p lai cho den
khi khong con di~m bien nao dU'q'c xoa. Boi tU'q'ng dU'Q'cboc da.n lap bien cho den khi bi
thu manh l~ thanh m9t d\lemg duy nhat c6 d9 day bAng 1 pixel. Nhimg tren tlnrc te,
chlng han khi sd- dung cac phep toan hlnh thai nhAm la:p day cac 15 h5ng, lam tron bien
va noi so d\lcyug du-t net, doi khi ta chi can b6c m9t so 10" nhat dinh de' lam manh doi
tU'q'Dg den m9t d9 nha:t dinh va blln tha.n trong m~i phan trong cung m9t anh lai can lam
manh v6i m9t so 10" khac nhau.

·Dgc anb
(Scanner /Camera)

1
Ti'en xli' It

(Nang cap va khoi phvc)

1
Trfcb cb9n d~c di~m

1
Doi sanb Nh~n d~ng

Hinh 1. Mo hlnh t5ng quat cda h~ tMng nh~n dang c\.nh

Bai nay dira ra phirong phap chon cac di~m LOOP trong qua trlnh lam manh m<)t each
tl( d<)ng dira theo cac chu trlnh LOOP diroc sd- dung trong thu~t toan "Lam manh" [5],
giup cho vi~c lam manh doi nrong voi so lap nhat dinh khOng bi anh hircng b&i so lan
thirc hi~n lam manh,

Phan con lai cda bai bao nhir sau: Phan 2 giai thi~u cac phep toan hlnh thai hoc, Phan
3, Pha.n 4 la cac ket qua thirc nghiern. Phan cuoi cung la ket lu~n.

2. cAc PHEP ToAN HINH THAI

2.1. M9t so dJnh ngbia

"Hlnh thai" la thu~t ngi! chi Sl( nghien cuu ve cau true hay hlnh hoc to po cua doi
ttrong trong llnh. Bien d5i "hlnh thai" co rat nhieu img dung, ma m9t trong nhirng irng
dung quan trong la "lam manh" (Thining).

Phan IOn cac phep toan "hlnh thai" diroc dinh nghia tir hai phep toan ea ban la phep
"dan no" (Dilation) va phep "eo" (Erosion). Cac phep toan nay diroc dinh nghia nhir sau:

Gill thiet ta eo doi tuong X va phan tU-eau true B trong khong gian Euclide hai chieu.
Ki hi~u B", la dich chuye'n ciia B t6i vi tri x.

Dinh nghia 1 (Dilation [1]). Phep "dan no" ciia X theo cau true B la t~p hop ciia tat ca
cac die'm x sac cho B", charn t&i X

X EBB := {x : B", n X =1= 0}.
Dinh nghia 2 (Erosion [1]). Phep "co" ciia X theo B la t~p hop tat d cac die'm x sac
cho B", nAm trong X
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x e B := {z : Bz eX}.

2.2. Mgt 80 tfnh chat ctla phep blen dell hlnh th'i

• Tfnh chat hat hien
((XeB)eB)eB=XeB
((X e B) e B) e B = X e B

• Tfnh chat phan ha ctia phep toan hlnh thai dai v6i t~p eau true

X e (B UB') = (X e B) U (X e B')
X e (B UB') = (X e B) n (X e B')

• Tfnh chat phan ha cua eo dai v6i phep giao hai t~p hop

(X nZ) e B = (X e B) n (Z e B)

• Tfnh kgt hop cua phep toan co, dan n&

(X e B) e B' = X e (B e B') .
(X e B) e B' = X e (B e B')

• Tfnh cha t gia tang
X C X' ~ X e B c X' e B VB

XeB c X'eB VB
B c B' ~ X e B c X e B' VX

XeB = (XeB)C

2.3. Lam manh dU'6i g6c dg xli It "hlnh th'i"

Chung ta co th~ dung cac phep toan eo, dan d~ lam manh cac ~nh.

D}nh nghia 3. Trong xd- If "hlnh thai" , phep toan "lam manh" dl!qc dinh nghia nhir sau:

X 0 B := X \ (X 0 B)

Trong do: B la phan td- cau true dung trong lam manh,
o la toan td- tning - tnrot (hit - miss operator).,

0' day "trung" eo thg hi~u khi do phan chung giao nhau cua B v6i X la khong r~ng.

voi: Bob - t~p cac die'm cua B thuoc vao doi nrong,
Bbk - t~p cac die'm cua B thuoc bien.
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B~ eo diroc ket qua chfnh xac, vi~c lam manh can phai dircc thirc hien mc}t each doi
xirng. Do do, ngU'Crita thuong dinh nghia day cac ph'fm ttt cau true

{B} := {Bi, 1< i < n},

trong do Bi la Bi-l diroc quay di mc}t goc va diroc stt dung lan hrot theo trinh t\l'

XO {B} := ((... ((XO Bl) 0 Bl)".) 0 BR)

Dinh nghia 4. T~p X dircc goi la. manh doi v6i. eau true B ngu X 0 {B} = X.

Thu~t toan lam manhr
BU'<1e1: Vao rna tr~n anh X.
Biroc 2: X+- XO {B}.
Biroc 3: Neu X = XO {B}thi dung; neu khac di thi quay lai biroc 2.

M~nh d'e 2.1. Thu~t toan lam mdnh dirng va cho ktt qud la mdnh aoi veri c;u true B.

Chting minh. Chung ta. eo X 0 {B} S; X nen sau m~i burrc lam manh so di~m trong X
giam di, Do so phan ttt X khac khOng nen so I8.n thuc hi~n burro 2 khong virot qua so
digm cua X. Do do thu~t toan lam manh dimg .

.YLd.u. : Doi vai thu~t toan Toumazet [8] thi t~p B diroc chon nhir sau
o 1

B = 0 1 1
o 1

Ngu quay B di mc}t goc 45° chung ta diroc eae cau true m6i. nhir sau:

0 0 0 0 0 0 0 1 0
0 1 1 1 1 1 0 1 1 0

1 1 1 1 1 1 1 1 0

1 1 1 1 1 1 1 0 1
1 1 0 1 0 1 1 0 1 1

0 0 0 0 0 0 0 0 1

NhU' v~y cluing ta can ap dung lam manh theo tarn hircng sau: Bang, Bang Nam,
Narn, Tay Nam, Tay, Tay B!e, B!e va Bang B!e.

3. LAM MANH THEO cAc DIEM CHU TUYEN

3.1. Phirong phap lu~n Iam manh

Ba eo nhieu thu~t toan lam manh nhir trong cae tai li~u [2- 9]. Cac thu~t toan nay
lam manh deu dira tren tu tirong chu yeu la xoa cac digm bien thoa man dieu kien diroc
xac dinh trtrrrc [2- 5,8,9]. Nhir v~y cho triroc hh I, ky hieu C(I) la t~p cac digm bien
(count our) cua I con In(I) la t~p cac digm trong ciia I. Qua trinh lam manh thong thirong
duyet tat cci cac dig m xem eo thoa man dieu ki~n xoa khong. Neu dig m nao thoa man dieu
kien xoa thl chung ta xoa ngay dig m nay. Nhir v~y m6i lan chiing ta phai duyet toan be?
cac dig m anh. Xong vi~c xoa cac dig m chi xay ra tren bien hh. Do do so diSm can xet
trong m~i lan xoa toi thigu b!ng so digm ctia C(I). Do do chiing ta eo menh de sau:



KET HQ1>cAc PHEP ToAN HiNH THAI HQC ... 27

M~hd"'31 ss su 't h" 11:.[" d ~ [,' 'h' h"bl< s eu~n e.. 0 lem I n at trong mOl an tJ.y~ttrong am man It n at ang SO ,em
bien C(I) ctla dnh I.

Trong phan nay chiing toi de c~p den thu~t toan lam manh da diroc de xuat trong [5]
va dua ra each sa- dung dau vong LOOP me}t each phu hop trong vi~c sa- dung thu~t toan
lam giarn de}day ciia dircng do phep dan n6- nh~m nang cao chat hrong cua bien anh.

3.2. Lam manh dira tren bien

Theo menh de 3.1 thi thuat toan lam manh hiru hieu la thirc hien lam manh tren cac
die'm tren hien. Co nhieu thu~t toan sa- dung dircng hi~n de' l~m m~nh. Me}t trong thuat
toan lam manh da diro'c cac tac gia Ngo Qu5c Tao va f)~ng Ngoc Dire dira ra trong [5] chu
yeu dira vao diro'ng bien de' lam manh d5i ttrong.

Dau tien thuc%t toan se do xet tat d, chu trinh (LOOP) eo trong anh, hru trfr vi tri cac
die'm dau vao trong me}t mang goi la mang FIRST. Sau do thuc%t toan se bao gom nhieu
ran l~p. M5i lan l~p dira vao cac die'm dau nay n6 se dung thuc%ttoan do bien de' xet duyet
tat ca cac die'm bien trong anh. v6i. m6i die'm bien, neu nhir no thoa man dieu ki~n xoa
thi no se bi xoa ngay l~p tire, sau do no mci xet tiep die'm bien moi. Sau m6i ran l~p thuat
toan se tim lai vi trf cac die'm dau cila chu trinh v~ hru lai trong mang FIRST. Neu nhir
di het me}t chu trinh ma khOng eo die'm nao hi xoa thi chu trinh do se diroc danh dau la
"da manh". Den lan l~p sau chu trinh nao diroc danh dau la "da manh" thi se khong bi
xet nira, Thuat toan se l~p lai den khi khOng con die'm bien nao hi xoa sau m6i lan l~p.

Trong [5] da chirng minh thuat toan tuan tl! moi dam bao tinh lien thong cua anh.

3.3. Cai thi~n chat hrong cua bien trong lam manh m9t biro'c

Trong [5] da dira ra phirong phap tim lai vi tri cua die'm dau sau m6i lan l~p nhirng
khOng xoa vi tri dau hien tai. Chung toi d,i tien thuc%ttoan nay b~ng each sau m6i I8.n l~p
kie'm tra va neu thoa man dieu kien xoa thi xoa dau miit hien hanh va tim lai vi tri dau
ciia cac vong l~p.

4. THl[C NGHI~M

Chung toi da cai d~t cac phep toan hinh thai h9C nay trong h~ mem MAPSCAN. Cac
phep toan nay to ra hiru hieu d5i voi cac ban do eo cac ban do dia hinh, thdy van, lanh
th5, dtro'ng giao thong, ... Cac hinh 2, 3,4 cho ket qua thuc hien cac phep toan co, dan va
lam manh.

a) Tnroc khi dan nO' b) Sau khi dan nO-IDqt bmrc c) Sau khi dan nO-hai bu'oc

Rink 2. Kgt qui cda phep toan dan nO-
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c) Sau khi eo anh hai bmyca) Trtrac khi eo inh b) Sau khi eo inh mc?tbtrac

Hinh 9. K~t qd cda phep taan eo

~I ~I ~I

a) Trtr6'c khi lam manh b) Lam manh m9t btrac c) Lam manh hai btrcYc

Hinh 4. Ktt qud. cda phep taan lam manh mc?t8~ btrcYc

Kgt qua hlnh 2 sau hai l~n lam beo thi mQt dirong du-t net tr& thanh li'en. Hlnh 3 chi
ra sau 2 l~n co linh thl mQt dirong li'en net tr& nen dut net lam mat tinh lien thOng. Kh~c
phuc nhuoc di€m do, hlnh 4 cho thay sau hai biroc lam manh thi duong bien tr& nen manh
va bao dam tfnh lien thong.

5. KET LU~N

Trong bai nay chung toi d~u tien d'e c~p dgn phirong phap sd- dung cac phep toan hlnh
thai d~ clii thi~n anh. Phep toan dan n& Anh cho phep lap day cac 16 h5ng, lam tron bien
va n5i mQt s5 dirong dut net. Sau giai dean n5i cac dirong dut net c~n giam dQ day cila
dirong do phep toan dan no: Trong mQt so trirong hop thi nhiroc di€m ciia phep eo anh
la lam du-t net cac du'ong. Do d6 chiing toi ciing d'e c~p dgn phirorig phap lam manh eo su'
dung cac m~t na ap dung cac phep toan hlnh thai tren mQt so t~p cau true, Bai bao con
chi ra each lam manh tot nhat la dung cac dirong chu tuygn. Vi~c kgt hop kheo leo cac
phep toan hlnh thai se lam cho cac dirong net c6 chat hrong cao (tron va it 16 h5ng ben
trong).
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