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NG DUNG CHU TUYEN VAO VIEC LOAI BO BOI TUQNG
NHO TRONG QUA TRINH VEC TO HOA TY BONG

DO NANG TOAN

Abstract. In this paper, wa describe a method of using contours to delete small objects for Improving
foature Images, In general, emall objects are holes or nolses. Therefore, they can be detected and filled
or deleted easily by using our method without patterns in automatic vectorlsing process. Besldes, the
paper also shows types of maps that can be vectorised and have been verified by using this method In
MAPSCAN software package that has been developed In the Department of Pattern Recognltion and
Knowledge Englneering such as:

= Topography, hydrography and transports maps etc.

= Technlcal, designing, electronlc circle drawings and finger Images etc.

1. GI0T THIRU

Nhitng n¥m gin ddy d& ¢ nhidu h§ th8ng chuydn d8i cdc dnh dang di€m sang céc dwdng (véc
to héa ty dfng va bén ty ddng) nhue R2V WinGis, MapScan... Trong thyc té vidc chuyén d8i ti
mét d&nh RASTER sang dnh véc to rft cBn thift. Phwong phép ndy d& dwgc dwa ra trong céc bai
béo [1,8,4,6]. Théng thudmg trong qué trinh véc to héa dnh vAn khéng trénh khdi cdn nhitng 18
h8ng holc nhifu nhé, nhing 48i twgng ndy ndy sinh trong qué trinh thu nh§n dnh, hay ngay trong
qué trinh cdi thifn dnh nhw co dnh (5], phin nguéng..., nhitng 46i twgng ndy dwge xem 1 che d8i
twgng nhé cin phéi loai bé trong két qud véc to. C6 hai ti€p chn A€ gidi quydt vEn d¥ ndy:

Mgt 14, tidn hanh logi bd céc d8i twong ndy truéce khi véc to héa, céch tiép chn ndy thuwdng 13
logi bé dwge hBu hét céc d8i twong nhé, nhung nhitu khi ty ban thén né lpi sinh ra céc d8i twong
nhé khdc, M§t khéc A€ ddm bdo tinh chit trung thyc cda két qud véc to thl khéng thé xéa hodn
todn tft cd cdc d8i twgng,

Hai 13, tién hanh loai bé céc d6i twgng ndy sau khi d& tidn hanh véc to héa, cdch ndy don gidn
hon nhung két qud véc to thudng bj sai léch do dnh hwéng cda cdc d8i twgng nhéd trong qué trinh
véc to héa, nh&t 1a dnh hwéng cda céc 18 héng.

Trong bai béo ndy ching t8i d8 c§p téi phuong phép dng dyng chu tuyén vao vife logi bd céc
d8i twgng nhd ngay trong qué trinh véc to héa ty ddng cé st dyng thugt todn ldm ménh theo chu
tuyén (1,8, 4,86). |('I d8y chi xét 4nh den tring, 4nh xém 4& phin nguéng hay dnh mau véi mau chi
dinh, vd quy wéc: A6i véi dnh den tréng thl di€m dnh quan t&m 1A den, cdn dnh da cfp xém d&.
phén ngudng thl diém dnh quan t&m 13 didm cé cudng 49 nh séng 1én hon ngudng v dnh mau th
diém &nh quan t&m 1A di€m cé mau tring véi mau chi djnh, céc didm cdn lpi dwge xem nhw 13 n¥n.
Néu nhifu dwge xem nhw 1A nhém céc didm quan t&m va 18 héng Ia nhém céc di€ém n¥n nhé hon
mét ngudng ndo dé thl hai thuft todn xéa nhiu va 1&p 18 h&ng 1 481 nghu nhau.

N$i dung chinh cia bai bdo dwgc thd hign nhyw sau:

Phin 2 néu ra mét s8 khéi nifm co ban v8 didm 4nh, chu tuyén, 18 h8ng vA nhifu, Phin 3
trinh by phwong phép loai bd d8i twong nhd theo cdc didm chu tuyén dnh, Phlin 4 13 &ng dyng chu
tuyén vdo vifc logi bd d8i twgng nhé trong qué trinh véc to héa ty dng va két qud thyc nghiém

+ 1Chuong trinh nh§p ban 43 ty d8ng & duge tAl trg vh phét tridn trong khudn khd cda dy én UNFPA-INT 92/P28
“Phin m¥m mdy tfnh vA tre glip cho hogt ddng din s8".
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cla thuft todn. Cu8i cting IA nhirng két lugn v phwong phip 16p 18 h8ng vd xéa nhidu d\ra trén
" chu tuyén dnh, ‘

2. MOT 86 KHAI NIfM CO' BAN

o Didm dnh va dnh
Pifm 4nh cé th8 xem 1A cwdng A séng, hay mét kidu hokc mét nhém ki€u dfu higu ndo dé.
Anh 12 m§t ma trgn céc diém dnh: Lpxn (m- o6 hang, n- 88 cdt).

e Céc diém 4 vA 8-léng gléng

Gid st (v, 7) 1 mét di€m dnh, céc didm 4-léng gitng 1d céc 4idm trye tifp bén trén, dudi, tréi,
phdi cla diém (s, 7):

Ny= {(‘ -1,7), (5 + 1:.".)1 ("sJ' - 1), ('Ilj +1)},
va nhitng dﬂm 8-ldng giéng gdm:

Ny —N4U{(S—I,J—1) (§+1,7=1), (6 =1,7+1), (§+1,7+1)}

V1 dy trong hinh 1 céc didm 0, 2, 4, 6 1A céc 4-léng ging cla di€m P, cdn c&c di€m 0, 1, 2,
3,4,5/6,7, iicécSltngsﬁngcdaP

» Difm bién

Cho p 1A mét di€m 4nh, khi dé: p 1d di€m bién nu tBn tai ¢ 12 8-1éng gléng cda p sao cho
cudng 48 séng cda g khéc véi cudmng 49 séng cda p. Néi céch khéc, néu p 1d di€m dnh quan t&m thl
g 1a di€m cé thugc tinh n¥n vi nguwge lai.

e Chu tuyén

Chu tuyén cda mét 46i twgng dnh 1a t8p cée di€m bidn cda d8i twong po,p1,... , PN 880 cho
pi-1 1A céc 8-ldng gidng cda p; vA po = py. Chdng han trong hinh 2 bifu dién chu tuy&'n cia dnh.

3 2 1

4 P 0 4
P

5 6 7

Hinh 1, Ma tr§n 8 léng giéng k8 nhau Hinh 2, V{dy v8 chu tuyén cla dnh

o D§ dal cda chu tuyén
D¢ dai cda chu tuyén véi cde huéng nhu hinh 2 dwgce tinh theo cdng thic sau:
PERIMETER = EVENPERIM + ODDPERIM * /2. '

&' dy EVENPERIM - 88 lwgng vecto theo huéng chin, cdn
ODDPERIM - 88 lugng vecto theo huéng 18,

e Chu tuyén léng giéng
Hai chu tuyén C = (P P;...P,) vA C; = (Q1Q3..Qm) duge gol 1b léng gitng cda nhau (hinh
8.a) néu va chi nfu: ‘

L Pi#Q; W7
2. Vi 35 sao cho P; v Qy 1A 8 léng giéng cda nhau,
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8. Odc diém P; 1a dnh th! Q, 1A n¥n vi ngwye lal.

o Didm trong va 4i€m ngoadi chu tuyén

C = (P,P;...P,) 1& mft chu tuyén vd P 1A mft di€m 4nh, khi 46 theo didu kidn Jordan 2] ta
cé:

- P duqc goi 1A didm trong chu tuyén C néu ntta dwdng thdng xuflt phét t¥ P 88 c&t chu tuyén
C tai mft 88 18 18n, .

- P dugc goi 1A didm ngodi chu tuyén C néu né khéng phéi 1a diém trong.

.o Nhidu (Noise)

Cho truéc chu tuyén C va ngudng § > 0, khi d6 t§p hep céc di€m trong chu tuyén C 88 dwgce
goi 13 nhidu néu thda mén hai dféu kifn sau:

- Cé {t nh&t m8t diém 1A di€m dnh quan t&m sao cho dim ndy 1A 8-léng gling cda mét diém
ndo dé cda chu tuyén C. : ;

- D§ dai cda chu tuyén C nhd hon nguéng 6.

Trong trudng hgp ndy C dwge goi la chu tuyén xdc dinh nhifu.

o L3 héng (Hole)

Cho trwéc chu tuyén C va ngudmg 6 > 0, khi 6 t8p hgp céc di€m trong chu tuyén C sé duwge
goi 13 18 h8ng néu thda mén hai didu kifn sau:

» 06 {t nh&t mft di€m cé ching gik trj véi thude tinh n¥n sao cho diém ndy 1A 8- léng gitng cla
diém ndo 46 cda chu tuyén C.
' - D§ dAi cda chu tuyén C nhd hon nguéng 6.

Trong trudmg hgp ndy C duge goi 1d chu tuyén x4c djnh 18 héng.

8. LOAI BO POI TU'QNG NHO DUA VAO CHU TUYEN

Phirl nay a8 cfp t&i phuong phép logi bé cée d6i twgng nhd dya vao chu tuyén, véi vide xbc
dinh nhifu, 18 h8ng dya theo chu tuyén dfin dén khi n¥ng cé thé logi bd céc d8i twong nhd md
khéng phy thudc vio méu cho trwée,

3.1, Phét hién 18 héng vA nhidu

Mgt vin @8 quan trong trong vifc loai bd céc A8i twyng nhd 1A phét hign ra ching mét céch
ty dfng. D& xdc djnh xem d8i twong cé phdi 1A 18 héng hay nhifu chn logi bd hay khéng, ¢ thé st
dyng hai ménh 48 dwéi day.

Ménh d8 1 (Phét hién 18 h8ng). Cho trudec nguéng § > 0 vd chu tuyén Cy cé d§ dds nhd hon 0
vés cde didm 14 didm dnh quan tém (di€m den). Goi C3 ld chu tuyén ldng gitng cda chu tuyén Cy,
khi 46 ta c6 khdng dfnh sau: chu tuyén Cy zdc dinh 1§ hé'ng néu 44 dds cda chu tuyén Cy Ién hon
d¢ dds cda chu tuyén Cj.

Chéing minh. Gol Cy = (PiPaPo), Oz = (@1Q2..Qm) vd ki higu in(Q, C) ¢ chi diém @ nim
trong chu tuydn C. Ta chitng minh in(Qy, Cy) (i = I,_m)) Gid st 3k € [1,m] sao cho Q 1A diém
ngoai chu tuyén Oy, ta chitng minh Qy.4; cling 1a didm ngodi chu tuy@n Cy. Thit viy, gid st Qu4.
1a di€m trong chu tuyén C; khi 46 theo di¥u kign Jordan v& di€m trong QyQu+1 88 “cit” chu tuyén
Oy tai mét 88 1& Iin (> 1). Nhu vy gitta Q) va Q41 c6 mt 68 didm (> 1) xen gifta, nhung Qp4y 1
di€m 8-14ng gléng cla Q) do 1A hai didm ké ti€p trong chu tuyén Cy, di8u 46 dfn dén méu thukn.
VBy Qk+1 ciling n¥m ngoai chu tuyén C;.
.~ Twong ty ta cé @ (i = 1, m) cling ndm ngodi chu tuyfn C;. Suy ra chu tuyén C; bao ngodi
tuyén Oy (hinh 8.a). Ta chéng minh d8 dai cda chu tuyén C; 1én hon 4§ dai cia chu tuyén Cy.
Th§t v8y, xét chu tuyén C; ta cé VP, Py 1A huéng 18, xét didém P 1A 4-léng giéng cda P;
(hinh 8.b) ta ¢6 PiPyy < PP + PP, (t8ng 2 canh trong mét tam gide phai 1én hon cach thir 3),
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g9l O1 1d chu tuyén thu dwge tir chu tuyén C; bling céch thay che cgnh P Piyg theo huéng 18 thanh
PP vk PPy, gol 49 dAi cda chu tuyén 1A Len ta cé: -

‘Len(O{) > Len(C,). (1)

GOl ZChin) %Chaxs Yohiiny Yohax 1A chc gik trj nhd nh&t va 1ém nh&t trong toa d§ che didm cia
chu tuyén C} ta cé:

Len(C}) = 2[(":“: - "'cllnln) T (ycllnax = y‘:;:!n)l : (2)
Cha tuybn &

Chu tuyén G Piop

a) Chu tuyén léng giéng  b) X&p xl chu tuyén  c) X&p xi dwéi chu tuyén
‘Hinh 8. Chu tuyén léng gidng

Mt khéc, xét chu tuyfn C; ta ¢b VQi Q41 1A huwémg 18, xét dim Q I 4-léng giéng cia Q;
(hinh 3.c) ta c¢6 QiQi+1 > QQi41 (conk huyn 1én hom canh géc vudng), goi C} 1A chu tuyén thu
dwge t¥ chu tuyén C; béi vife thay céc canh theo hwéng 1b bdi céc cpnh géc vudng twong dng
(QiQs+1 béi QQy41), cdn céc canh theo hwéng chén thl bdi cée canh tgo bdi cdc didm 4-14ng giéng
twong dng (Q;-1Q; bdi Q'Q), ta cé: :

Len(Cs) > Len(C3). )

Goi zedy,, 0hax) Yo Ye3ax Ib chc gi trj nhd nht vd 16n nhit trong toa d6 céc difm cda
chu tuyén Cj, ta cé:

Len(C;l) ='2{[('“:nx = 1)" (mcgﬂn +1)] + [(W?nsx -1)- (W?nln) o+ 1]} ' (4)

Hom nita, VP € C, theo chémg minh trén ta cé P 1A di€m trong cda chu tuyfn Cj, xét cdc nira
dudmg thing t¥ P song song véi Oz (tryc hodnh) vd Oy (tryc tung) va theo df8u kign Jordan suy
ra 3Q € C; sao cho PQ//Oz ho§c PQ//Oy. Hon ntta C; 1 chu tuyén léng gféng cda C; nén suy ra
3Q € O3 1A 4-léng giing cda P. Ti 46 wcl,,y = el oy — 1, zed |, = med, +1, yeb o = yed o = 1,
Yomin = Yomin + 1, vy Len(C}) = Len(C}), két hop khing dinh ndy véi (1) va (3) ta cb 48 dai
Len(C3) > Len(C;). Suy ra miu thulin véi gid thiét,

Viy ,
in(Q@y, C1) Vi: 1S4 < m, ®
Theo gid thidt ta cé: |
Len(C;) < 4., (6)
Tir (8) vA (6), theo dinh nghia ta cé chu tuyén C; xdc dinh 18 hdng., 0

Mgénh 48 2 (Phét hign nhilu), Cho trude nguwing 6 > 0 vd chy tuyén Cy cd d¢ dai nhd hon § vy
cde di€'m ld dé'm nén (@i€'m trdng). Goi Ca ld chu tuyén ldng gi¥ng cda chu tuyén Cy, khi 36 ta cd
khdng dfnh sau: chu tuyén C; zdc djnh nhifu néu d¢ dai cda chu tuyén C; nhd hon 4§ das cda chu
tuyd'u 0; .
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Chéng minh. Goi C, = (PiP3..P,), O3 = (Q1Q3...Qm). Twong ty ching minh trén, ta cé:
in(Qi,C1)Vi: 1€1<m, (7

Theo gid thiét ta cé:
Len(Cy) < 4. (8)

Tix (7) va (8), theo djnh nghia ta ¢ chu tuyén C; xéc djnh nhiu.

8.2. Thuét todn 14p dliy 18 héng va x6a nhidu dya theo chu tuyén

D& 14p dly 18 h8ng hay xéa nhidu duge xéc dinh bdi mét chu tuyén ta ding phwong phép
“lam médnh” theo chu tuyén (xem |[1,3,4,8|).

Thuft todén REMOVE (1€p diy 18 h8ng va x6a nhifu) gm hai buwée sau:

Buée 1 [LAm méanh)|:
D&i twong dwgce xéc djnh bdi chu tuyén 8§ dwge lam manh. Thy theo dfy Ia 18 h8ng hay nhidu
ma bt xéa 13 di€m 4nh hay diém nén. Két qud thu dwgc sau bwéce lAm ménh 12 dudng xwong
cla d8i twong.

Buéc 2 [Xdéa xwong]:
Sau bwéc lam ménh, d&i twgng 1d 18 h&ng hay nhifu thu hep chl cdn lai phlin xwong, do tinh
ch&t bdo todn tinh lién théng cda thuft todn lam ménh, ta thyc hign viéc dd theo xwong dé
xéa n8t phln cudi con lai, cling twong ty nhu phlin 1Am manh d8i twgng dwge x6a bdi bit xéa
diém dnh hay diém n¥n tly theo d8i twong I 18 h&ng hay 1A nhifu.

Ménh d8 8.2. Thudt todn REMOVE ding vd cho két qud ding (Idp ddy I8 hé'ng vd zda nhidu cin
thiét).

Chi#ng mink. Trong buéc lam manh 88 diém cda d8i twgng trong chu tuyén gidm di trong qué trinh
lam méanh. Do 88 phiin ti cda d8i twgng khdc khéng nén 88 1in thyc hign Bwée 1 khéng vugt qud
88 di€m cda d8i twong. Do 46 thuft todn lim manh dirng vA cho xwong cla d8i tweng.

M#t khéc, trong Buée 2 phin xwong cia d8i twyng 14 hitu han va lién théng, nén vigc xéa
xwong ciing dirng v xda diing,

C4 hai bwéc trong thuft todn 1A dirng va cho két qud dding, suy ra thuft todn 1€p 18 h8ng va
x6a nhidu 1A dirng va cho két qud ding.

'3.8. Néng cao t8c dd

Thuft todn 14p 18 h8ng va xéa nhifu di st dyng thuft todn ldm ménh theo chu tuyén, cdch
ndy gidp cho viédc xéa d8i twgng dwge tién hanh theo trinh ty ngoai vio trong dya theo dw¥ng xodn
8c cda chu tuyén, do 46 t8c 46 thyc hién thuft todn khd nhanh béi khéng phai ki€m tra vide tiép
xtic bién cla d8i twong.

Nhung trong bwéc lim mdnh, thuft todn ludn ludn phdi ki€m tra digu kién xéa thl méi xda,
hon nita 88 lin ki€m tra diu kién sé 1én hon 88 di€m dnh cda d&i twgng. Vige ndy ldm gidm t8c 4§
thye hién thuft todn mét cach ddng ké. DE t¥ng t8c 48, ta chn bé vige kifm tra didu kign xéa ndy
di. Nhung digu kién xda la diéu kién dd ddm bdo tinh lién théng cla viing xéa chn xéa, vl vy bai
todn 1€p 18 h8ng hay xéa nhifu cia mét d8i twong lic ndy trd thanh bai toén 1&p 18 héng hay xéa
nhi€u cda mét 88 d8i twgng “nhd” hon va cdc 48i twong ndy d8u ndm trong 48i twgng cin xéa.

4. U'NG DUNG CHU TUYEN VA0 VIific LOAI BO BOI TUQNG
NHO TRONG QUA TRINH VEC TO HOA TU DONG

Phin ndy d8 cip t&i phwong phdp tng dung chu tuyén vio viéc logi bd cdc d8i twgng nhd
trong qué trinh véc tor héa tu ddng cé st dung thuft todn lam manh dya vdo chu tuyén, phwong
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phép ndy cé thé logi bd céc 481 twgng nhd ngay trong qué trinh véc to héa ty déng ma khéng phy
thugc vdo méu,

4.1, Log! bd 48} twgng nhd trong qud trinh véc to héa ty dfng dya theo chu tuyén

Trong thult, todn véc to héa st dyng phwong phép lam méanh theo chu tuyén (xem céc bai bo
[1,8,4,6]) cé buéc tim duyft cdc chu tuyén, thuft todn st dyng ddng th¥i cdc chu tuyén két qud
tim dwgc trong buée ndy va st dyng Ménh d8 1 vh Ménh 48 2 ¢ xéc dinh xem d8i twong cé phdi
14 18 héng hay nhifu chn logi bd hay khéng. Khi d& xdc dinh dwge 1A 46i twgng chn loai bd ta st
‘dyng thuft todn REMOVE trong Myc 3.2 d¢ loai bd d6i twgng.

Thu§t todn véc to héa ty ddng két hep loai bd céc d8i twong nhd dya theo chu tuyén gdm cée
bwéc sau:

Buéc 1 [Duyt tim chu tuyén|: :
Vigc duy§t tim dwge ti€n hadnh tir trdi sang phai, ti trén xu8ng dwéi theo ma trén céc diém
dnh.

N&u khéng thfy chu tuyén ndo nita thl nhdy qua thyc hign Buée 2, ngwoc lpi ki€m tra néu 8
dai chu tuyén vira tim dwge néu nhé hon nguéng # cho trwéc va 13 18 h8ng hay nhifu khéng
thl st dyng thuft todn REMOVE d¢ xéa d8i twong vira tim dwge, néu khéng lwu chu tuyén
két qud vira tim dwge vho mét méng.

Tiép tyc thyc hifn Buée 1.

Buéc 2 (Lam ménh):
Véi m8i a6i twgng 1A chu tuyén tim dwge trong mang luu trik, ta tidn hinh buée 1Am manh,
Vigc lam mdnh g8m nhi8u 18n 1§p, trong m8i lin 1§p t&t cd céc difm cda d8i twong sé duge
ki®m tra néu nhw chiing thda mén di¥u kifn xda 88 bj xéa di. Qué trinh dwge 1¥p lai cho dén
khi khéng cdn di€m bién ndo dwgc xéa. D8i twgng duge béc din 16p bién cho dén khi bj thu
ménh lgi thanh m§t dudng duy nh&t cé 48 ddy bing mét pixel.

Buéc 8 [Véc to:
Véi cée 48i twgng A& dwge 1am manh 88 dwge tién hdnh véc to héa bdi vige dd theo xwong.
Két qud thu dwgc 1A mét déy diém lién tidp, A€ gidm vige lwu trir ching sé duge logi bd bét
nh¥ céc thugt todn don gidn héa (Douglas-Peucker, Angle, Width-Band...).

4.3, Thye nghigm

Chiing t8i d& cai d¥t cdc phwong phdp ndy trong h§ mém MAPSCAN. Phuong phép ndy té ra
r&t hiru higu d8i vé&i cdc bdn 45 binh 4§, thiy vin, dudng bién hanh chinh, dw¥ng giao théng, v.v...

a) Trwée khi 16p 16 héng  b) Sau khi 16p 16 héng  c) Sau khi 1€p 16 héng
- véi kich thuéce 1a 10 véi kich thwéce 14 20

Hinh 4. K€t qud cda phép 16p 18 héng



46 pd NANG TOAN

2 1
77

a) Truée khi xéa nhifu b) Sau khi xéa nhifu c) Sau khi xéa nhifu
véi kich thwée 14 10 véi kich thwée 1A 50

Hinh 5. K& quéd cda phép khit nhifu

W

by
-

{

5. KET LUAN

Trong bai bdo ndy ching t8i di dwa ra céc dinh nghfa chinh xdc v& m¥t todn hoc cda 18 héng
vd nhifu khéng phy thugc vdo méu. Céc ménh d8 dwgce dwa ra trong bai béo dé tao ra céch tim che
18 hé8ng vA nhifu ngay trong qué trinh xét duygt chu tuyén. Tir 46 ching t8i dwa ra cée thuft toén
1€p ARy 18 héng vA xda nhifu. Cdc thuft todn niy cé thé duge st dyng dBng th¥i véi qué trinh vée
to héa ty ddng cé s dyng thuft todn ]Am manh theo chu tuyén, Qua thyc nghifm chiing t8i thily
phuong phép l&p 15 h8ng v xéa nhifu bling céch st dyng cdc chu tuyfn dnh ddm bdo xéa nhifu
nhanh va chinh xéc ;

L&t cdm on

T8i xin chén thanh cdm om GS.TS. Bach Hung Khang d& t4n tinh gidp 4& ti trong qué trinh
nghién citu va hodn thifn c8ng trinh ndy, Téi cling bdy té 1dng biét on dén PTS. Ng8 Quéc Tao,
PTS8. Lwong Chi Mai dé déng gép nhitng ¥ kién quy béu gidp t8i hodn thanh céng trinh. Cufi cling
't8i xin chin thinh cdm on céc dBng nghifp phdng Nhén dang v Céng nghé tri thic d& tao didu
kign thufn l¢i cho t8i trong vi§c nghidn citu cling nhw vige cAi d¥t thugt todn,
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