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CHUYEN eOI CAC BIEU DIEN RASTER VA VECTOR

BACH HUNG KHANG, DO NANG TOAN

Abstract. This paper dealts with a method for using Hausdorff distance to estimate quality of conversion
from raster to vector and vice versa. In order to improve quality of conversion between vector and raster, we
use some topo characteristics of image objects such as inside/outside-contour and line width etc ... Complexity
of estimation will be reduced, if we use contours of objects. Besides, the paper also shows types of maps that
can be vectorized and have been verified by using this method in MAPSCAN software package that has been
developed in the Department of Pattern Recognition and Knowledge Engineering such as:

- Topography, hydrography and transport maps etc ..
- Technical, designing, electronic circle drawings and printed finger images etc ..

Torn tll.t. Bai bao nay de c~p den phtro'ng phap s11:dung khodng each Hausdorff vao vi~c danh gia chat
hro-ng chuye'n doi RASTER, VECTOR. De' lam bing chat hrong chuye'n do'i, chung toi Sl} dung m9t so d~c
tru-ng to po cda doi tu'o ng inh nhir chu tuyen trong, chu tuygn ngoai, d9 day cda dtro-ngv.v .. Bai bao ciing
chi ra rhg viec su' dung chu tuydn cda doi tirong se giup qua trlnh tfnh khoa ng each du'o'c rut ng;in. Ngoai
ra bai bao ciing chl ra m9t kie'u inh co the' u'ng dung phtro'ng ph ap nay va da. du'o'c thrl: nghiern tai Phong
Nhan dang va Cong ngh~ tri thirc trong phan mem MAPSCAN1 nhir:

- Cac bin do dia hmh, th dy van, dtrcrig giao thong v.v ..
- Cac bin ve ky th uat, so' do thigt H mach in, van tay v.v..

1. GI61 THI~U

Trong xu: iy va nh an dang , co mot so loai anh du'o'ng net gom cac doi tuo'ng (objects) co de?dai
Ian hon nhie u so vo'i di? day cda no, vi du nhir la anh cac ky tV' dau van tay, so' do m ach di~n tu:,
ban ve ky thuat , ban do v.v .. Thong thuong, co hai dang bie'u di~n cac anh thuoc loai nay:

Mi?t la dang RASTER, cl.nhduo'c bie'u di~n (; dang ma tr~n cac die'm (die'm hh), anh thu duoc
qua cac thiet bi thu nhan anh nhir camera, scanner v.v ..

Hai la dang VECTOR, anh dtro c bie'u di~n bd'i cac die'm, dtrorig, ducng tron, cung tron v.v.,
cl.nhdtroc thu nhan qua cac thiet bi so hoa rihtr digitizer hoac dtro'c chuye n d5i tu: anh RASTER qua
cac chuo'ng trlnh chuydn d5i anh v.v ..

Vo'i m~i dang bie'u di~n co nhirng U'U die'm khac nhau, nlur doi vo'i anh RASTER d~ dang cho
vi~c thu nhan, hie'n thi, in an, con doi vci anh VECTOR thl d~ dang cho viec IV'a chon, copy, di
chuydn, tlm kiem, trfch chon d~c die'm v.v .. Tuy theo muc dich ctia ngu'c i suodung, hh dtro'c bie'u
di~n d· dang nay hay dang kh ac, nhir v%y nay sinh van de chuydn d5i giira hai dang biifu di~n.

Bai bao nay de c~p den van de suodung khoang each Hausdorff trong vi~c danh gia chat hro'ng
chuye'n d5i RASTER, VECTOR thong qua do de xuat mi?t so cai tien cua cac thu~t toan vec to' hoa

"d h "[15789jd"d' b' h .• h "d"" Bai ba - h' " 'A ,co suo ung c u tuyen "" e am ao c 0 Vl~C C uyen 01. ai ao cung c 1 ra rang Vl~C SUo
dung chu tuyen lam giarn thai gian tinh toan khoang each Hausdorff giii'a cac doi urong.

Ni?i dung chinh ctia bai bao diro'c the' hi~n nlur sau: Phan 2 trlnh bay nhirng tinh chat CO' ban
cua khong gian Hausdorff vo'i khoang each Hausdorff va khoang each Hausdorff giiia cac doi tu'o'ng
anh. Phan 3 trlnh bay t5ng quan ve chuyen d5i tir RASTER sang VECTOR va chuye n t.ir RASTER

1 Chuang trinh nhap ban dB tu d9ng da diro-c t ai tro va phat tri~n trong khuon kh6 cu a dir an UNFPA-INT 92/P23

"Phan mem may tinh v a tra giup cho hoat dong clan so.
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sang VECTOR duci each nhln ciia khoang each Hausdorff qua d6 neu ra cac d.i tien cho thuat toan
vec to' h6a. Cudi cling la nhirng ket lu~n ve irng dung khoang each Hausdorff trong vi~c dinh gia
chat hro'ng chuye n d5i RASTER, VECTOR. .

2. KHOANG CACH HAUSDORFF GliJ"A cAc DOl TUQ'NG ANH

2.1. Khoang each Hausdorff

D!nh nghia 2.1 (khodng cdch. giiia ilitm vd t~p hop]. (X, d) la khop,g gian metric day dii, ky hieu
H(X) la t~p cac t~p con compact cila X. Cho x E X va B E H(X), khi d6 khoang each t ir die'm x
t6'i t~p B dtro c xac dinh nhir sau: d(x,B) = min{d(x,y) : y E B}.

Djnh nghia 2.2 (khodng ctich. giiia hai t~p hop]. (X, d) la khOng gian metric day du, A, B E H(X),
khi d6 khoang each t ir t~p A t&i t~p B dtro'c dinh nghia bdi: d(A,B) = max{d(x,B): x E A}.

Dinh It 2.1. (X, d) ld khong gian metric ilay ild, A, B E H(X). Khodng ctich. h giiia hai t~p A, B
av:(rCzdc ilinh: h(A,B) = max{d(A,B),d(B,An.

Khi il6 h ld metric tren. H(X).

Chung minh.
(i) h(A, B) = max{d(A, B), d(B, An = max{d(B, A), d(A, Bn = h(B, A).
(ii) At B E H(X) => c6 the' tlm diro'c a E A, a f/ B : d(a, B) > a => h(A, B) ~ d(a, B) > O.

(iii) h(A, A) = max{d(A, A), d(A, An = d(A, A) = max{d(a, A) : a E A} = O.
(iv) Va E A ta c6 d(a, B) = min{d(a, b) : b E B} ::;min d(a, c) + d(c, b) : b E B} Vc E C

=> d(a, B) ::; d(a, C) + min{d(c, b) : bE B} Vc E C
=> d(a, B) ::; d(a, C) + max{min{d(c, b) : b E B} : c E C}
=> d(a, B) ::; d(a, C) + d(C, B).

Do d6 d(A < B) = max{d(a, B) : a E A} ::; d(a, C) + d(C, B) ::; d(A, C) + d(C, B), tiro'ng tl).'

c6 d(B,A) ::; d(B, C) + d(C, A),
h(A, B) = max{d(A, B), d(B, An < max{d(A, C) + sic; B), d(B, C) + d(C, An

< max{d(A, C), d(C, An + max{d(C, B), d(B, Cn < h(A, C) + uc,B). 0

D!nh nghia 2.3 (khodng cdch. Hausdorffj. Metric h diro'c chi ra trong Dinh ly 2.1 diro'c goi B.khoang
each Hausdorff trong khong gian H(X).

2.2. Khodng each Hausdorff grira cac doi tltctng anh..
Mc3i doi tirong anh trong m<?t anh la t~p 'k-lien thong (k = 4, 8) va la t~p hiru han die'm, nen .

n6 chinh la t~p compact trong khong gian cac die'm anh. Do v~y ta c6 the' c6 the' ap dung khoang
each Hausdorff cho cac doi tu-ong hh.

G9i E la m<?t doi ttro'ng hh, In(E) la t~p cac die'm trong C(E) la chu tuyen cua E, ta c6:
E = C(E) n In(E).

Vi~c tfnh khcang each Hausdorff giira cac doi tuong hh la phirc t ap va ton kern do cac doi
ttrcng nay e6 the' chira nhieu die'm khac nhau. Dinh ly sau giiip ta giam bat viec tinh toano

Bii de 2.1. Gid sd- E ~ 1 ld mot aoi tv:q-ng dnh vd C(E) ld ch.u. tuyen c-da E, Mo ld mot ilitm nltm
ngodi E. Khi il6 khodng ctich. tit: Mo aen mqt aitm dnh cda E ilat cu c tri tq.i C(E).

ChU:ng minh. G9i die'm d~t C\l-'C tr; la P, can phai clnrng minh P E C(E). Th~t v~y, neu P f/ C(E)
thl do PEE nen P E In(E). Suy ra cac die'm 4 lang gi'eng cua P la Po, P2, P4, P6 deu thudc E.
G9i toa d<?cua Mo la (xo, Yo), toa d<?cua P la (x, y), tu: moi lien h~ cua cac die'm 4 lang gieng ta c6:
d(Mo,P)2 = (xO-x)2 + (YO-y)2 [L.a]
d(Mo,PO)2 = (xo-(x+ 1))2 + (YO-y)2 = ((xO-x)_1)2 + (YO-y)2 = d(Mo, P)2-2(xo-x) + 1 (l.b)
d(Mo, P2)2 = (xo - x)2 + (Yo - (y-1))2 = (xo - x)2 + ((Yo - y) + 1)2 = d(Mo, P)2 + 2(yo - y) + 1 [I.c]
d(Mo, P4)2 == (xo - (x-1))2 + (Yo - y)2 = ((xo - x) + 1)2 + (Yo - y)2 = d(Mo, P)2 + 2(xo - x) + 1 (l.d)



54 BACH HU'NG KHANG, DO NANG ToAN

d(Mo, P6)2 = (XO- X)2 + (yO - (y + 1))2 = (XO_X)2 + ((yO -y) _1)2 = d(Mo, P)2 -2(yO -y) + 1 [l .e]

Theo gii thiet Mo ft E nen ho~c Xo i- x ho~c yo i- y, ta xet cac tru'ong ho'p sau:
(i) Truo'ng hop Xo > y:

Tit" (1.b) suy ra d(Mo, Po) < d(Mo, P). Tir (1.d) suy ra d(Mo, P4) > d(Mo, P).
(ii) Tru'cng ho'p Xo < x:

Tu: [Lb] suy ra d(Mo, Po) > d(Mo, P). Tit" [Ld] suy ra d(Mo, P4) < d(Mo, P).
(iii) Trtrong ho'p Yo > y:

Tir [I.c] suy ra d(Mo, P2) > d(Mo, P). Tir (1.e) suy ra d(Mo, P6) < d(Mo, P).
(iv) Tru-ong hop Yo < y:

Tir [I.c] suy r a d(Mo, P2) < d(Mo, P). Tir (1.e) suy r a di M«, P6) > d(Mo, P).
Tit" do suy ra: d(M),P) > min{d(Mo, Po), d(Mo,P2), d(Mo,P4), d(Mo,P6)} va

d(Mo, P) < max{ d(Mo, Po), d(Mo, P2), d(Mo, P4), d(Mo, P6)}'
V~y P khOng phdi di~m cue tri, di'eu nay trai voi gii thiet. Do do b5 de diro'c chimg minh. 0

Djnh ly 2.2. Gid sJ: U, V ~ I La cdc aoi iuo ru; dnh va C(U) La chu tuyen U, C(V) La chu tuyen
csl a V. Khi ss h(U,v) = h(C(U),C(V)).

ChUng minh. Vx E U, theo dinh nghia ta co d(x, V) = min{d(x, y) : y E V}. Theo B5 de 2.1 ta co:

{
d(x, C(V)) neu y ft V

d(x, V) = min{d(x, y) : y E V} = .o ngiro'c lai
Do do

d(U, V) = max{d(x, V): x E U} = max{d(x,C(V)): x E U} = d(U,C(V)). (2)
M~t kh ac, Vy E C(V), theo dinh nghia ta co d(U, y) = min{d(x, y) : x E U}. Theo B5 de 2.1 ta

ciing co:

d(U, y) = min{d(x, y) : x E U} = { d(C(U)' y) neu x ft Vo ngrrqcl~
Do do

d(U, C(V)) = max{d(U, y) : y E C(V)} = max{d(C(U), y) : y E C(V)} = d(C(U), C(V)). (3)
Ttr (2) va (3) suy r a d(U, V) = d(C(U), C(V)).

V~y:
h(U, V) = max{d(U, V), d(V, U)} = max{d(C(U), C(V)), d(C(V), C(U))} = h(C(U), C(V)) 0

,,'" ,
3. CHUYEN DOl RASTER VA VECTOR

Nhir da noi 6' tren, de' bi~u di~n cac anh noi chung va hh duong net noi rieng thong thiro'ng ta
dung hai dang bi€u di~n 111. raster va vector. V6-i mCli dang bi€u di~n co nhii:ng uu di€m khac nhau,
nhu doi vO·janh raster d~ dang cho vi~c thu nhan, in an v.v., con doi voi hh vector thi d~ dang cho
vi~c lua chon, copy, di chuye n, tim kiern, trich chon d~c ddm v.v ..

HO'n nira, nhimg cong nghf ve phan cirng hien t.ai cung cap nhirng thiet bi phu ho'p vci toc di?
nhanh va chat hrong cao cho d dau VaGva dau ra. Tuy nhien nhirng thiet bi nay lai clul yeu 111. theo
htrrrng raster trong khi nhirng ky thu~t CO" ban ve tro' gnip thiet ke va ph an tich dii' li~u lai chii yeu
theo huang vector. Do do nay sinh nhu c"fmchuydn d5i giiia cac dang bi€u di~n nay.

3.1. RASTER sang VECTOR

Co nhieu phirong phap de' chuye'n d5i mi?t anh t.ir bi~u di~n raster sang bi~u di~n vector. £)~
danh gia phiro'ng ph ap co tot hay khOng thi no can phai bao toan cac tfnh chat topo, lien thong ...
cu a anh,

Thong thiro'ng co hai dang trich chon trong viec chuydn t ir bi~u di~n raster sang vector [vec to'
hoa]: .
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Mi?t la, vec to' hca theo XU'01Ig(hinh 1.a), dang nay diro'c ap dung cho cac doi tiro'ng Ill.cac doan
th!ng, du'ong tron, cung tron nhir du'o'llp; ranh gi&i, dueng blnh di?", nhirng khOng thfch hop cho
cac doi ttro'ng nhir ao, h~""

Hai la, vec to' hca theo direng birn (hlnh l.b), dang nay rat thfch ho'p doi v&i cac doi t iro'ng la
ao, h~ vv:

a) Vec to' h6a theo tam b) Vec to' h6a theo bien

Hinli 1, Cac che di? vec to' h6a

Phan du'o i day neu ra 4 phuo'ng ph ap CO' ban trong thuc te t hu'o'ng hay du'o c sli' dung nhir: So
h6a thli cong nho ban so h6a (Manual digitizing), So h6a thu cong tru'c tiep tren man hinh (Headup
digitizing), So h6a t\!' d{mg (Fully automatic vectorization), So h6a ban tl).'d{mg (Interactive tracing).

S:l.l. So h6a thtl cong nhir ban so h6a

V6-i phuong phap nay ngufri cong nhan ph ai thuc hien viec so h6a tung die'm mot v a mot dtro'ng
se du'o'c so hoa bch day cac die'm lien tiep d9C theo dtrong do. Phirong ph ap nay ton kern cong strc,
doi voi m9t ban do chi gom cac dircng tuo'ng doi plnrc tap c6 the' mat t.ir 10 den 20ngay cong cho
vi~c so hoa.

HO'n niia, di? chinh xac cua phuo'ng phap thap, bo'i con ngu'o'i chi c6 the' so h6a 11 m~t di? khoang
40 DPI (dot per inch) v a dieu nay can phu thuoc vao tr ang thai cua ng u'oi cong nh an trong luc lam
cong viec so h6a. Kinh nghiern cho thfiy, cung mi?t ban do hai ngiroi so h6a kh ac nhau th~m chi
cung mi?t nguiri nlumg v&i hai Ian so h6a kh ac nhau ciing cho cac ket qua kh ac nhau.

S.1.2. So h6a thtl cong nhi)' iro: giup csia man hinh

V6-i phiro-ng ph ap nay anh cil a ban do se duo'c thu nh an thong qua cac thiet bi nhir: camera,
scanner " .. Vi~c so h6a se diroc tien h anh tu'o'ng t\!' nhtr tru'o'ng ho'p Manual digitizing nhir thay vi
viec so h6a tung die'm tren ban so hoa bl1i viec barn chuot.

Ciing tuo'ng t.ir nhir so h6a t.hu congnho ban so h6a, so h6a thu cong nho tro giup cti a man
hinh ciing g~p phai nh irng kh6 khan ve di? ph an gi<ii va ky nang cti a nguo'i so h6a. Ngoai r a n6 can
phu thuoc vao kha nang thu nh an anh cii a cac thiet bi thu nhan (scanner, camera.,,) va kha nang
hie'n thi cii a man hin h ,

S.l.S. So h6a t'l! ilqng

Mot trong nhirng each de' khitc phuc nhirng kh6 khan so h6a cu a cac phucrig ph ap neu tren la
tienhanh so h6a mot each tl).·di?ng nho ky thuat vec to' h6a. Nhung chinh do tfnh chat tl).·di?ng ma
phircng ph ap lai g~p phai nhirng kh6 khan m&i ma 11 cac phiro'ng ph ap thli cong khOng mitc phai d6
la viec khong loai bo duo'c rihirng doi tirong khong can thiet trong qua trinh so h6a. D6i hie chinh
nhirng doi tuo'ng nay lai gay ra nhirng sai Jam h~ trong ve cau triic tapa cua doi tiro'ng can so hoa.

S.1.4. So h6a ban iu: iJ.qng

Tir kh6 khan cu a phirong phap vec to' h6a t~· dong nay sinh ra phirong phap vec to' h6a ban
t\!· di?ng (Interactive tracing). Phirc ng ph ap nay tien hanh so h6a t\!· dong t irng doi ttrc'ng bl1i viec
bfimchuot chi dinh doi turrng va hra chon cac dieu kien tucng ung cho viec so h6a, sau d6 v iec so
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h6a. dU'qc thu'c hi~n t~' d9ng cho dtn khi g~p quytt dinh can du'ng lai, chAng han nhir t6'i ca.c ditm
nut thl re ng! nao .., ma.y se dung va. cho-quygt dinh cila ngU'o-isu' dung d~ tigp tuc,

3.2. VECTOR sang RASTER

ThOng thiro ng d€ chuydn d5i tu- vector sang raster nguei ta thirong sU' dung mi?t hrong hi? nh&
tu'o'ng diro'ng v&i kich th,U'&cma tr~n voi di? phan giii tircng img cua linh vector can chuyen d5i,

Anh raster se diroc xay dirng trong khoang he?nho' nay va m~i vector diroc doc tit file vector se
diroc d~t tuong irng trong khoang nh& ma tr~n nay, Tat ca cac diEfm trong ma tr~n ttrcrng rrng v&i
vector se ducc thiet l~p (switch on), Trong trircng hop khOng dll be? nho M hru trii' ma tr~n <l.nh,
viec raster h6a diro'c tien hanh theo tirng me. V6i each xli' ly nay doi hoi anh vector phai diroc doc
lai nhieu ran, f)Ef giai quydt kh6 khan nay cac doi tiro'ng trong linh vector se diro'c s1{p xep theo tea
de? va theo chi rmrc (level),

Vi~c thiet l~p cac digm trong ma tr~n ttro'ng irng vo i anh vec to' thOng thuong du'cc thirc hien
bch cac ky thuat lam day dirong: lam day dtro ng nho' thu~t toan va lam day dirong diroug nho thiet
hi,
3,2,1, Lam day aU'irng nhir thu~t totiti

Thong thiro'ng c6 hai each tiep c~n su' dung cac thu~t toan de' lam day dirong ve:

• SJ: d'l!-ngmtiu
Ban diiu dircng ve c6 d(> day 1 sau d6 dircng se ducc lam day boi mdt mh, mh nay se duoc

ke d h d' ",. d'" b ham vi rnf di - ~ h'" lA (" h 2 )eo QC t eo irong, tat ca cac te rn nam trong p ~m Vl mau 1 qua se mro'c t let _ap nm .a r.
Vi~c nay ciing tU'O'Ugtv' nhtr viec thuc hien gian nO- (dilation [2]) cua diro'ng [ki hieu X) theo

cau true B (mh): X ffi B = {x: u, n X =I- 0},
• Lam day au:o'ng nho' ky thu~t to mau

Cach tiep c~n bao gom hai biro'c chinh [hlnh 2,b):
- Tao l~p ra hai dU'Ong tuxrng img ra hai phia cd a dU'ong [ttrong irng v6i khoang chiern dung

, d' '" I'd' )cua U'O'Ugcan am ay j.

- Thuc hi~n thao tic to rnau (fill) vao khoang trong tao b3'i hai dircng nay,
Cach tiep c~n nay g~p phai kh6 khan 111. se ton rat nhieu cong sire trong viec tfnh toan ra hai

duo ng vien nhat 111. 3' cac nga (junction point) [2] no ima cac ducng g~p nhau va ton thai gian,

<,

a) Keo mh doc theo duong din lam day

'~)

Hinh 2, Cac ky thu~t lam day duo ng net

b) Thirc hien vi~c tao l~p hai dtro'ng vi'en

3,2,2, Lam day aU'irng nhir thiet bi

Cach tiep c~n nay clni yeu dira VaG thiet bi ph-an cirng , vo'i di? day cua cac dU'o-ng, vimg ciia
m6i doi ttrong trong anh vector se dircc su- dung ttro'ng irng vci cac kfch thtrrrc net ve cua thiet bi
phan cirng. Ching han khi c-an raster h6a diro'ng c6 de? day bing 5 thl khi d6 thay VI vi~c ve dircng
c6 d(> day 1 sau d6 lam day dtrong tit lIen 5 ta se su' dung dirong ve c6 de? day net ve 111. 5,
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3.S. Khoang each Hausdorff trong vi~c danh gia chat IU'q'ng chuy~n dc1i

Nhir da. n6i 0' tren cha:t hrong chuygn d5i mQt tnh tll' bigu di~n raster sang bigu di~n vector
dtroc danh gia bai: t5c dQ, kH dng phuc h~i, ba:t bign ve topo va. bao diLm tinh dlng huong, tinh
lien thong ....

Trong thuc te tuy theo muc dfch ina ngirc-i ta chu trong den yeu cau nao va vai m~i muc dfch
ciing din c6 SIr danh gia chat hrong chuy€n d5i. & day, chung toi chi quan tam den van de danh gia
kha nang phuc hoi cua anh thOng qua vi~c SU' dung khoang each Hausdorff.

Dlnh nghia a.1. Cho A, BE H(X) va (X, d) 111.khOng gian metric. Khi d6 A diroc goi la. xap xi B
e

vOi ngtrong e (c:> 0) neu h(A, B) :S e va ky hieu A ~ B.

Djnh nghia 3.2. G9i R khOng gian cac doi trrong hh RASTER, S 111.khOng gian cac doi tu-ong
anh VECTOR. Cia sU:,v : R -> S 111.anh Xi). chuydn m6i doi ttro ng hh tir khong gian cac doi tirong
anh RASTER sang khOng gian cac doi ttrong anh VECTOR va r : S -> R la anh Xi). ngiro'c chuydn
d5i cac doi tuong anh VECTOR sang doi turmg anh RASTER.

Khi d6 c~p chuyen d5i (r, v) dtro'c goi la c~p chuyen d5i c6 d9 chinh xac e (c:> 0) neu: U ~ r.v(U)
VU E R.

Nhir ta da biet viec chuyen d5i ngu cc m9t anh tir bi~u di~n vector sang bi€u di~n raster la qua
trlnh lam day cac hh diro'ng net. Trong trufrng hop d9 day la "deu" ta co th€ sD:dung cac phirong
phap lam day dircng nho thu~t toan hoac lam day dirong nho thiet bi. Trong truo'ng hop d9 day
cua du cng net khong deu nhau nhir doi voi cac vung nhir song, ho, ... ta c6 th€ suodung theo phiro'ng
phap lam day du'o'ng nhc ky thu~t to mau,

Trong trtro'ng hop thir nhfit , M thiet l~p m~u (biifu di~n d9 day) trong qua trlnh vec to' hoa,
vo'i m6i doi ttro'ng ngoai thOng tin ve dufrng ta se giin them thong tin ve d9 day cua diro'ng ,

Trong trircng ho'p thtr hai, M giai quyet kh6 khan trong qua trlnh t ao l~p cac diro'ng vien trong
phirorig phap "lam day dirong nho ky thu~t to mau" , ngay trong qua trlnh vec to' h6a ta se tien
hanh vec to' hoa theo bien, vi~c suodung cac tinh chat ve chu tuyen trong va chu tuyen ngoai [5,61
cua doi tiro'ng se giup ta d~ dang trong vi~c tao l~p duong vien va xac dinh vi tri to mau trong
phtro'ng phap "lam day diro'ng nho ky thu%t to mau" .

C la ngon ngit 1<),
dieu hanh UNIX vi
va nhieu phan mem
ngon ngtr nay khong
rnac dau no da duoc

a) Anh goc

C la ngon ngf1 1<),
dieu hanh UNIX vi
va nhisu phan mem
ngon ngli nay kh ~ng
mac dil U 116 uti dtf(1C

b) Anh diroc vec tv h6a
,

c) Anh durrc raster h6a

Hinh 9. Chuydn d5i raster-vector-raster theo dirong vien
(chu tuyen trong, chu tuydn ngoai]

Ket ho'p vci vi~c xac dinh vung mot each tjJ d9ng d~ di'eu chinh che d9 vec to' h6a thfch ho'p
[5], trong trircng ho'p doi tucng 111.ducng, tir day cac dieu thu diro'c trong qua trlnh xfiu chu6i cac
di€m xirong, vci viec tinh trung blnh c9ng d9 day tai cac di~m ciia day thu dtro'c sau khi da dan
gian h6a ta co thif xac dinh duoc thong tin ve d9 day cua doi tirong , thOng tin nay se gitip cho viec
thiet l~p mh trong qua trlnh raster h6a sau nay. Trong trtro'ng hq-p doi ttro'ng la vimg ho~c che de?
vec to' hoa dtro'c chi dinh la theo diro'ng vien vci viec su- dung cac thuoc tfnh ve chu tuyen trong,
chu tuyen ngoai cu a doi tiro'ng , Trong hlnh 3 111.vi du ve qua trlnh chuy€n d5i raster-vector-raster
trong d6 suodung ky thu~t vec to' hoa tjJ d9ng co dieu chinh theo dan hieu chu tuyen trong va chu

•
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tuyen ngoai. V61 ky thu~t nay de?chinh xdc cu a phep chuy€n d5i ~ O.

4. KET LU~N

Trong bai b ao nay tac gift da du'a ra me?t each nhln mci ve chat hrong chuyen d5i gifi'a raster
va vector vo'i kh ai niern khoang each trong khOng gian Hausdorff. Bhg vi~c sti· dung khai niern chu
tuyen cu a doi tu'o'ng anh Dinh ly 2.2 trong bai bao da giup giam dang k€ thai gian tinh toan khoang
each Hausdorff giu'a cac dai tuong hh. Ciing qua do nho vi~c phat hi~n vung me?t each tv' de?ng dh
den kha nanng di'eu chinh che de? vec to' hoa thich ho-p [5], t ac gii de XU at viec lay de? day dai vo i
doi tu'ong vec to' hoa theo xiro'ng va bie'u dien co g;{n tinh chat theo chu tuyen trong v a chu t.uyen
ngo ai doi vo i doi tuo'ng con lai nHm bao dim cho viec chuye'n d~i ngtro'c. Cac ky thuat nay co the'
dung trong qua trlnh tv' dong co suodung thuat toan lam manh theo chu tuyen.

LO'i earn 0'Il

Chung toi xin chfin th anh earn o'n TS Ngo Qudc Tao, TS LU'O'ngChi Mai da tan tinh giup do'
va dong gop nhirng y kien qui bau trong qua trlnh nghien cii'u va hoan th anh bai bao nay. Chung
toi ciing xin chan th anh earn an cac dong nghiep Phorig Nh an d ang va Ccng ngh~ tri t.huc da t ao
dieu kien th uan loi cho chung toi nhanh chong hoan thanh viec nghien ctru ciing nhtr viec cai d at,
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