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UNG DUNG KHOANG CACH HAUSDORFF TRONG DANH GIA
CHUYEN DOI 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..

Tém tét. Bai bdo nay dé cip dén phwong phéip st dung khodng cich Hausdorff vao viéc danh gid chit
lwong chuyén d3i RASTER, VECTOR. D¢ lam ting chit lwong chuyén ddi, ching t6i si- dung mét s8 dic
trung t6 pd cda ddi twong dnh nhw chu tuyén trong, chu tuyén ngoai, dé day cda dudng v.v.. Bai bdo clng
chi ra ring viéc sd* dung chu tuyén cda d3i twong sé giip qua trinh tinh khodng cich dwoc rit ngdn. Ngoai
ra bai bdo ciing chi ra mét ki€u dnh c¢6 thé ng dung phwong phip nay va da dwoc thd nghiém tai Phong
Nhin dang va Céng nghé tri thirc trong phin mém MAPSCAN! nhu:

- Céc bdn db dia hinh, thdy vin, dudng giao thong v.v..

- Céc bdn ve ky thuit, so dd thiét k& mach in, vin tay v.v..

1. GIOT THIEU

Trong xi Iy va nhin dang, ¢6 mét s6 loai 4nh dudng nét gom cac ddi twong (objects) cé dd dai
1é6n hon nhidu so véi d6 day cda né, vi du nhu 13 4nh cic ky tw dfu vin tay, so d mach dién ti,
bdn vé k§ thuit, bidn d6 v.v.. Théng thudng, c6 hai dang bi€u dién cac dnh thudc loai nay:

M3t 12 dang RASTER, dnh dwoc bi€u dién & dang ma trin cic di€m (di€m 4nh), dnh thu dwoc
qua cdc thiét bi thu nhin dnh nhu camera, scanner v.v..

Hai 13 dang VECTOR, 4nh dwoc bi€u dién bdi cidc di€m, dudng, dudng tron, cung tron v.v.,
dnh dwoc thu nhin qua céc thiét bi s8 héa nhw digitizer hodic dwoc chuyén ddi tir &nh RASTER qua
céc chwong trinh chuy@n d8i dnh v.v..

V&i mdi dang bi€u dién cé nhitng wu di€m khac nhau, nhwr ddi véi dnh RASTER dé dang cho
viéc thu nhéin, hi€n thi, in 4n, con d&i v6i &nh VECTOR thi d& dang cho viéc lwa chon, copy, di
chuyén, tim ki€m, trich chon dic di€ém v.v.. Ty theo muc dich cda ngudi st dung, dnh duoc bi€u
dién & dang nay hay dang khdc, nhu viy ndy sinh vin dé chuyén d8i giira hai dang bi€u dién.

Bai bdo nay dé cap dén van dé st dung khodng cich Hausdorff trong viéc danh gid chit luong
chuyén d8i RASTER, VECTOR théng qua dé dé xuit mdt s3 cdi tién cia cic thudt toin véc to héa
c6 st dung chu tuyén [1,5,7,8,9] d¢ ddm bdo cho viéc chuyén d&i. Bai bio ciing chira ring viéc st
dung chu tuyén lam gidm thoi gian tinh toan khodng cidch Hausdorff giita c4c ddi twong.

N&i dung chinh cda bai bdo dwoc thé hién nhw sau: Phin 2 trinh bay nhitng tinh chit co bdn
cia khong gian Hausdorff véi khodng cidch Hausdorff va khodng cach Hausdorff gitra cac d&i tuwong
dnh. Phin 3 trinh biy t8ng quan vé chuy&n d8itir RASTER sang VECTOR va chuyén tir RASTER

! Chuong trinh nhip ban d5 tu ddng da dwoc tai tro va phét trién trong khudn khd cia du 4n UNFPA-INT 92/P23
“Phin mém may tinh va tro gitp cho hoat déng dan s&.



UNG DUNG KHOANG CACH HAUSDORFF DANH GIA CHUYEN DOI RASTER VA VECTOR 53

sang VECTOR duéi céch nhin cda khodng cich Hausdorff qua d6 néu ra céc cdi tién cho thuit toin
véc to hda. Cudi cung ld nhitng két luin vé tng dung khodng cdch Hausdorff trong viéc danh gid

chdt luong chuyén d8i RASTER, VECTOR.

2. KHOANG CACH HAUSDORFF GITUA CAC POI TUONG ANH
2.1. Khodng cach Hausdorff '

Dinh nghia 2.1 [khodng cdch giwa dé'm vd tép hop/. (X,d) 1a khéng gian metric d3y dd, ky hidu
H(X) 1a tip cic tap con compact cda X. Cho z € X vd B € H(X), khi d6 khodng c4ch tir di€m z
t6i tdp B dugc xdc dinh nhu sau: d(z, B) = min{d(z,y) : y € B}.

DPinh nghia 2.2 [khodng cdch gitta hai tip hop]. (X, d) 12 khéng gian metric diy dd, 4, B € H(X),
khi d6 khodng cich tir tip A téi tdp B dwoc dinh nghia bdi: d(A, B) = max{d(z,B) : z € A}.

Dinh ly 2.1. (X, d) ld khing gian metric ddy di, A, B € H(X). Khodng cdch h giira hai tip A, B
dvoc zdc dinh: h(A, B) = max{d(4, B),d(B, A)}.
Khi d6 h ld metric trén H(X).

Chiéng minh.
(i) h(A, B) = max{d(4, B), d(B, A)} = max{d(B, 4), d(A, B)} = h(B, A).
(ii) A# B € H(X) = c6 thé tim duwgc a € A, a & B : d(a, B) > 0 = h(A, B) > d(a, B) > 0.
(ii1) h(A4, A) = max{d(A4, A), d(A, A)} = d(4, A) = max{d(a,A) :a € A} =0.
(iv) Va € A ta c6 d(a, B) = min{d(a,b) : b € B} < mind(a,c) + d(c,b) : b € B} Ve € C
= d(a,B) < d(a,C) +min{d(c,b): b€ B} Vce C
= d(a,B) < d(a,C) + max{min{d(c,b) : b€ B} : c € C}
~ d(a, B) < d(a,C) + d(C, B).
Do d6 d(A < B) = max{d(a, B) : a € A} < d(a,C) + d(C,B) < d(A4,C) + d(C, B), tuong tu
¢é d(B,A) < d(B,C) + d(C, 4),
h(A, B) = max{d(4, B), d(B, A)} < max{d(4, C) + d(C, B), d(B,C) + d(C, A)}
< max{d(4, C), d(C, A)} + max{d(C, B), d(B, C)} < h(4,C) + h(C, B). 0

Dinh nghia 2.3 [khodng cdch Hausdorff]. Metric h duoc chira trong Dinh 1y 2.1 dwoc goi 1a khodng
cich Hausdorff trong khéng gian H(X).

2.2. Khodng cidch Hausdorff gitra cidc ddi tugng dnh

M&i d3i twong dnh trong mot dnh 14 tip %-lién thong (k = 4, 8) va 1a tip hitu han di€m, nén
né chinh 13 tip compact trong khéng gian cic di€m anh. Do viy ta c6 thé c¢6 thé ip dung khodng
cach Hausdorff cho cac ddi twong dnh.

Goi E 1a mét d8i twong dnh, In(E) 1 tip cdc diém trong C(E) 13 chu tuyén cda E, ta cé:
E=C(E)NnIn(E).

Viéc tinh khodng cich Hausdorff gifta cic d8i twong dnh 1d phirc tap va t6n kém do cac d&i
twong niy cé thé chira nhieu di€m khic nhau. Dinh Iy sau gitip ta gidm bét viéc tinh todn.

B3 de 2.1. Gid s¢ E C I la mét 36y twong dnh va C(E) lé chu tuyén cda E, My la mét di€m ndm
ngodi E. Khi @6 khodng cdch to My dén mét diém dnh cda E dat cuc tri tai C(E).

Chitng minh. Goi di€ém dat cuc tri 1a P, cin phdi chirng minh P € C(E). Thit viy, néu P ¢ C(E)
thi do P € E nén P € In(E). Suy ra cic di€m 4 ling gieng cda P 1a Py, P2, Py, Ps déu thuéc E.
Goi toa d6 cda My 14 (zo,y0), toa dé cda P 1a (z,y), tir mdi lién hé cda cdc diém 4 ldng gieng ta cé:
d(Mo, P)? = (z0-2)% + (yo - v)? (La
d(Mo, Po)? = (20~ (2 + 1))* + (vo-v)* = ((0-2) -1)® + (vo-v)* = d +
(Mo, P2)* = (z0-2)* + (g0~ (y=1))? = (z0-2)* + ((s0~) + 1)* = d(Mo, P)? +2(0-y) +
d(Mo, Ps)? = (20— (2-1))* + (vo~¥)* = ((z0-2) +1)* + (y0—y)* = d(Mo, P)* + 2(z0 - z) +
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d(Mo, Ps)? = (z0-2)? + (vo - (y + 1)) = (20-2)* + (0 -¥) - 1)* = d(Mo, P)?-2(yo-y) + 1 (L.e)

Theo gid thi€t My & E nén hodc zo # z hodc yo # y, ta xét cic trudng hop sau:

(i) Trudng hop zg > y:
T (1.b) suy ra d(My, Py) < d(My, P). Tt (1.d) suy ra d(My, Py) > d(My, P).

(i1) Trudng hop 7o < z:
T (1.b) suy ra d(My, Po) > d(My, P). Tir (1.d) suy ra d(Mo, Ps) < d(Mo, P).

(1i1) Trudng hop yo > y:
T (1.c) suy ra d(Mo, P2) > d(Mo, P). Tir (1.e) suy ra d(Mo, Ps) < d(My, P).

(iv) Trudng hop yo < y:
T (1.c) suy ra d(My, P;) < d(My, P). T (1.e) suy ra d(My, Ps) > d(Mo, P).

T dé suy ra: d(My, P) > min{d(My, P,), d(Mo, P2), d(Mo, P,), d(Mo, Ps)} va

d(M(), P) < max{d(Mo, H)), d(M(), Pg), d(Mo, P4), d(M(), Pﬁ)}

Viy P khéng phai di€m cuc tri, diéu niy trai véi gia thiét. Do dé bd dé dwgc chimg minh. [J
Pinh ly 2.2. Gid s¢ U,V C I ld cdc @61 twong dnh va C(U) la chu tuyén U,C(V) ld chu tuyén
cia V. Khi 36 h(U,V) = h(C(U),C(V)).

Chitng minh. Yz € U, theo dinh nghia ta ¢é d(z,V) = min{d(z,y) : y € V}. Theo B d& 2.1 ta cé:
d(z,V) = min{d(z,y) :yeV} = { d(z,C(V)) néuy ¢V
0 nguoc lai
Do dé
d(U,V) = max{d(z,V) : z € U} = max{d(z,C(V)) : z € U} = d(U,C(V)). (2)

M3t khéc, Vy € C(V), theo dinh nghia ta ¢6 d(U,y) = min{d(z,y) : z € U}. Theo B3 d& 2.1 ta
cing cbé:
d(C(U),y) néuzgV

d(U,y) = min{d(z,y) :z € U} = { " nguoc lai
Do dé
d(U,C(V)) = max{d(U,y) : y € C(V)} = max{d(C(U),y) : y € C(V)} = d(C(V),C(V)).  (3)
s T (2) va (3) suy ra d(U,V) = d(C(U), C(V)).
ay:
h(U,V) = max{d(U,V), d(V,U)} = max{d(C(U),C(V)), d(C(V),C(V))} = h(C(U),C(V)) O

3. CHUYEN POI RASTER VA VECTOR

Nhu da néi & trén, d€ bi€u dién cdc dnh ndi chung va dnh dwdng nét néi riéng théng thudmg ta
dung hai dang bi€u dién Ia raster va vector. V&i mdi dang bi€u dién c6 nhing wu di€ém khdc nhau,
nhu d8i véi dnh raster dé dang cho viéc thu nhén, in n v.v., con ddi véi dnh vector thi dé dang cho
viéc lwa chon, copy, di chuyén, tim ki€m, trich chon dic di€m v.v..

Hon nira, nhitng céng nghé vé phan ctirng hién tai cung cdp nhitng thi€t bi phi hop véi t8c dd
nhanh va chdt lwong cao cho cd diu vao va diu ra. Tuy nhién nhirng thiét bi nay lai chd yéu 13 theo
huéng raster trong khi nhitng k§ thuit co ban vé tro giip thiét ké va phan tich dir liéu lai chd yéu
theo huéng vector. Do d6 ndy sinh nhu ciu chuy@n d8i gitra cic dang biéu dién nay.

3.1. RASTER sang VECTOR

C6 nhigu phuong phép d€ chuyén d8i mét dnh tir bi€u dién raster sang bi€u dién vector. Dé
dénh gid phuong phap cé t8t hay khong thi né cin phdi bdo todn cic tinh chit tépd, lién théng...
cda anh.

Théng thudng cé hai dang trich chon trong viéc chuyén tir bi€u dién raster sang vector (véc to
héa): .



UNG DUNG KHOANG CACH HAUSDORFF DANH GIA CHUYEN DOI RASTER VA VECTOR 55

Mot la, véc to héa theo xuong (hinh 1.a), dang ndy dwoc 4p dung cho cic ddi twong la cic doan
thing, dudng tron, cung trdn nhw dudng ranh giéi, dudng binh d6... nhung khéng thich hop cho
céc d8i twong nhu ao, hd....

Hai 13, véc to héa theo dudng bién (hinh 1.b), dang nay rdt thich hop ddi véi cic d8i tuong 12
ao, hd v.v..

a) Véc to héa theo tim b) Véc to héa theo bién
Hinh 1. Cac ché d6 véc to hda

Phin dwéi diy néu ra 4 phuong phdp co badn trong thuc t& thuomg hay dwoc st dung nhu: S8
héa thi cdng nhd ban s8 héa (Manual digitizing), S8 héa thd cong truc tiép trén man hinh (Headup
digitizing), S& héa tu déng (Fully automatic vectorization), S8 héa ban tw déng (Interactive tracing).
8:1.1. S6 hda thi céng nho ban sé hda

Véi phuong phap nay ngudi cdng nhan phdi thuc hién viéc s6 héa ting di€m mot va mot dudng
sé duoc s8 héa bdi diy cic di€m lién ti€p doc theo dudng dé. Phwong phip niy tdn kém cdng sic,
d3i véi mét ban d6 chi gom céc dudng twong dSi phic tap ¢é thé mat tir 10 dén 20 ngay coéng cho
viéc s3 héa.

Hon nita, d6 chinh xdc cia phwong phap thdp, bdi con ngudi chi c6 thé s8 héa & mat dé khodng
40 DPI (dot per inch) va diu nay con phu thudc vio trang thai cda ngudi cdng nhéin trong lic lam
cdng viéc s8 héa. Kinh nghiém cho thdy, cing mét bdn d6 hai ngudi s6 héa khac nhau thim chi
cing mot ngudl nhung véi hai lan s6 héa khic nhau ciling cho céc két qud khic nhau.

3.1.2. S6 hda thi céng nho tros gidp cda man hinh

Vé1 phuong phdp ndy 4nh cda bin d5 s&€ dwoc thu nhin théng qua céc thi€t bi nhu: camera,
scanner.... Viéc s héa sé dwoc tién hanh twong tw nhu truomg hop Manual digitizing nhu thay vi
viéc s8 héa ting di€m trén ban s& héa bédi viec bAm chudt.

Cing twong tu nhu s8 héa thi cong nhd bin s8 héa, s6 héa thd cdng nhd tro giip cia man
hinh ciing gip phdi nhirng khé khin vé do phéan gidi va k¥ ning cla nguwdi s6 héa. Ngoai ra né con
phu thudc vao khd ning thu nhin dnh cda cic thiét bi thu nhin (scanner, camera...) va khd ning
hién thi cda man hinh.

8.1.8. S6 héa tu déng

Moét trong nhitng cich dé khic phuc nhiitng khé khin s8 héa cia cic phuwong phdp néu trén 1a
tién -hanh s8 héa médt cach tu dong nhd ky thuidt véc to héa. Nhung chinh do tinh chit tw déng ma
phwong phép lai gip phdi nhing khé khin méi ma & cdc phuwong phip thi cong khéng mic phdi dé
12 viéc khong loai bd dwoc nhirng ddi twong khdng can thiét trong qua trinh sd héa. Déi lic chinh
nhing d&i twong nay lai giy ra nhiimg sai Iaim hé trong vé ciu trdc td6pd cia d&i twong cin s3 héa.

8.1.4. S6 hda bdn tu dong

T khé khin cda phuong phdp véc to héa tuw déng ndy sinh ra phuong phdp véc to héa bin
tu dong (Interactive tracing). Phwong phdp nay ti€n hanh s6 héa tu dong tung déi twong bdi viéc
bim chudt chi dinh d8i twong va lua chon cic diéu kién twong ng cho viéc s héa, sau dé viéc s8
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héa dwgc thuc hién tw ddng cho dé€n khi gip quyét dinh cin dirng lai, ching han nhw téi cdc diém
nit thi ré ngd ndo... may sé dirng va ch® quyét dinh cda ngudi st dung dé ti€p tuc.

3.2. VECTOR sang RASTER

Théng thudng d€ chuyén d3i tir vector sang raster ngudi ta thudng st dung mét lwong bd nhé
tuo’ng dwong véi kich thuéc ma trin véi 46 phan gidi twong u’ng cda :«inh vector cin chuyén d8i.

Anh raster sé dugc xiy dung trong khodng bd nhé nay va mdi vector dugc doc tir file vector sg
duwoc dit twong @ng trong khodng nhé ma trian ndy. T4t cd cic di€m trong ma trin twong #ng véi
vector sé dwgc thiét 13p (switch on). Trong trudng hop khong dd bd nhé dé lwu trir ma tran anh,
viéc raster héa dwoc ti€n hanh theo tirng mé. V&i cach xi Iy nay doi hédi dnh vector phai dwoc doc
lai nhieu [in. D€ gidi quyét khé khin niy cic ddi twong trong dnh vector sé dwoc sip xép theo toa
dd va theo chi mirc (level).

Viéc thiét 1ap cic di€m trong ma trin twong dng véi dnh véc to thdng thudmg duoc thwe hign
bdi cac k¥ thudt 1am day duwdng: lam day dwdng nho thuit toin va lam day duwdmng dwdng nho thiét
bi.

8.2.1. Lam ddy dvong nho thudt todn

Théng thudmg cé hai cach ti€p cin st dung cic thuit toin dé lam diy dudng ve:
o 5S¢ dung mau

Ban diu dudomng vé c¢é do day 1 sau dé dudng sé dugc lam day bdi mét miu, miu nay sé duoc
kéo doc theo dwdmng, tit cd cic di€m nim trong pham vi miu di qua sé dwoc thi€t 1ap (hinh 2.a).

Viéc nay ciling twong tw nhu viéc thuc hién gian né (dilation [2]) cda dwdng (ki hiéu X) theo
ciu tric B (miu): X® B= {z: B, N X # 0}.

e Lam day dwong nho ky thudt t6 madu

Céch ti€p cin bao gom hai buéc chinh (hinh 2.b):

- Tao lap ra hai dudmg twong tng ra hai phia cda dudmg (twong dng véi khodng chi€m dung
cia dwdng cin lam day).

- Thuc hién thao tac t&6 mau (fill) vio khodng tréng tao bdi hai dwdng nay.

Céch ti€p cin nay gip phdi khé khin 13 sé ton rat nhiéu cdng sic trong viéc tinh todn ra hai
dudng vien nhit 13 & cdc nga (junction point) [2] noi ma cac dudng gip nhau va t8n thoi gian.

a) Kéo miu doc theo duwong cin lam day . b) Thuc hién viéc tao 14p hai dudng vién
Hinh 2. Céc ky thuit lam day dudng nét

3.2.2. Lam ddy dwdng nhor thidt bi

Ciéch ti€p cin niy chd yéu dwa vio thi€t bi phin ctng, véi d6 day cda cdc dudng, ving cda
mdi d8i twong trong dnh vector sé dwoc st dung twong dng véi cac kich thuéc nét vé cda thiét bi
phin cirng. Ching han khi cin raster héa dudmg c6 dd day bang 5 thi khi d6 thay vi viéc vé dudmng
c6 d6 day 1 sau d6 lam day dwong tir 1 1én 5 ta sé st dung dudng vé c6 d6 day nét veé 1a 5.
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8.8. Khodng cédch Hausdorff trong viéc ddnh gid chdt lwong chuyén déi

Nhu di néi & trén chdt lwong chuyén d8i moét dnh tir bi€u difn raster sang bidu didn vector
dwoc dénh gid béi: t8c d8, khd ndng phuc hdi, bit bi€n vé t3ps va bdo ddm tinh ding huéng, tinh
lién théng....

Trong thuec t& tiy theo muc dich ma ngudi ta chi trong dé€n yéu ciu ndo va véi mdi muc dich
ciing cin c6 sy ddnh gid chit lwong chuyén d8i. o] day, ching t6i chi quan tim dén vdn dé dénh gid
khd ning phuc hdi cda dnh théng qua viéc st dung khodng cich Hausdorff.

Dinh nghia 38.1. Cho A, B € H(X) va (X, d) 1a khéng gian metric. Khi dé A dwoc goi 1a xip xi B
véi ngudng € (e > 0) néu h(4, B) < e va ky hiéu A ~ B.

Dinh nghia 3.2. Goi R khoéng gian cdc déi twong dnh RASTER, § 13 khéng gian cidc ddi twong
dnh VECTOR. Gid s, v: R — § 1a 4nh xa chuyén mdi ddi twgng anh tir khéng gian cic di twong
dnh RASTER sang khéng gian cdc ddi twong d&nh VECTOR va r: § — R 13 4nh xa ngwoc chuyén
d8i céc d8i twong dnh VECTOR sang d6i twong anh RASTER.

Khi d6 cip chuyén d8i (r, v) dwoc goi 1 cip chuy@n ddi ¢6 d6 chinh xic € (¢ > 0) néu: U & rw(U)
YU € R.

Nhu ta di biét viéc chuyén ddi ngwge mét dnh tir bi€u dién vector sang biu dién raster 1a qui
trinh 1dm day cic dnh dudng nét. Trong trudng hop d6 day 1a “déu” ta cé thé si- dung cic phuong
phdp lam day dudng nh& thudt todn hodc lam day dwdng nhe thi€t bi. Trong trudong hop d6 day
cia duwong nét khong déu nhau nhu ddi véi cdc viing nhw séng, ho,... ta c6 thé st dung theo phwong
phdp lam day duong nhé ky thuit t6 mau.

Trong trudng hop th& nhat, d€ thiét 14p miu (bi€u dién d6 diy) trong qud trinh véc to héa,
véi mdi d&i twong ngoai thong tin vé dudng ta sé gin thém thong tin vé do day cda dwong.

Trong trudmg hop thir hai, d€ gidi quyét khé khin trong qua trinh tao lip cic duwdng vién trong
phuong phip “lam day duwdng nhd ky thuit t6 mau”, ngay trong qué trinh véc to hda ta sé ti€n
hanh véc to héa theo bién, viéc st dung cic tinh chit vé chu tuyén trong va chu tuyén ngoii |5, 6]
cda ddi twong sé gitp ta dé dang trong viéc tao lip dudng vién vi xéc dinh vi tri t6 miu trong
phuwong phip “lam day dwomg nho ky thuit td mau”.

C la ngdn ngi la
didu hanh UNIX vi
va nhiéu phin mém
ngén ngit nay khéng
mac¢ diu no da duge

C 1a ngdn ngit la
didu hanh UNIX wi
va nhieu phan meém
ngon ngid nay khoéng

mac dau no da duoce
a) Anh gdc b) Anh dwgc véc to héa c) Anh dwoc raster héa

Hink 8. Chuy@n d3i raster—vector-raster theo dudmg vién
(chu tuyén trong, chu tuyén ngoai)

Két hop véi viée xic dinh viing mdt cich tw dong d€ diéu chinh ché d6 véc to héa thich hop
[5], trong truomg hop ddi twong 13 dudng, tir diy cic ditu thu dwoc trong qui trinh xau chudi cac
diém xwong, véi viée tinh trung binh céng dé diy tai cic di€m cda day thu dwoc sau khi di don
gidn héa ta cé thé xic dinh dwoc théng tin vé dé diy cda ddi twong, thong tin niy sé gidp cho viéc
thiét 14p miu trong qué trinh raster héa sau nay. Trong trwdomg hop ddi twong 13 ving hodc ché dd
véc to héa dwoc chi dinh 13 theo dwong vién véi viéc st dung céc thudc tinh vé chu tuyén trong,
chu tuyén ngoai cda ddi twong. Trong hinh 3 13 vi du vé qué trinh chuyén d8i raster-vector-raster
trong dé st dung ky thuit véc to héa tuw dong c6 dieu chinh theo diu hiéu chu tuyén trong va chu
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tuyén ngodi. Véi ky thuidt nay d6 chinh xdc cia phép chuyén ddi ~ 0.

4. KET LUAN

Trong bai b4o ndy tdc gid da dwa ra mot cdch nhin méi vé chdt lwong chuyén ddi gifra raster
va vector véi khdi niém khodng cdch trong khong gian Hausdorff. Bing viéc st dung khdi niém chu
tuyén cda ddi twong dnh Dinh ly 2.2 trong bai bio da gidp gidm déng ké thoi gian tinh todn khodng
cach Hausdorff gifta cic d8i twong dnh. Ciing qua dé nhd viéc phéat hién viing mét cach tw déng din
dén khd ninng diéu chinh ché dé véc to héa thich hop [5], tic gid dé xuit viéc 18y dé day dai véi
ddi twong véc to héa theo xwong va bi€u dién c¢6 gin tinh chit theo chu tuyén trong va chu tuyén
ngoai déi v&i ddi twong con lai nhdm bdo didm cho viéc chuyén d8i nguoc. Céc ky thudt nay c6 thé
dung trong qud trinh tu dong cé st dung thuit todn lam manh theo chu tuyén.

L&i cdm on _

Ching t6i xin chin thanh cdm on TS Ngé Qudc Tao, TS Luwong Chi Mai dai tin tinh gidp d&
va déng gép nhirng y ki€n qui bdu trong qud trinh nghién cdu va hoan thanh bai bdo nay. Ching
tdi cling xin chan thanh cdm on cdc dong nghiép Phong Nhan dang va Céng nghé tri thirc da tao
diéu kién thuin loi cho ching t6i nhanh chéng hoan thanh viéc nghién ctu cling nhu viéc cai dit.
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