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Abstract. In this paper, we describe a method for keeping junction point in semi auto-
matic vectorizing process. This approach allows to flow the vectorizing without thinning
method. The paper also shows the fist of maps that can be vectorized and have been
tested by MAPSCAN software package that developed in the Pattern Recognition and
Image Processing Group. The kind of maps could be as follows:

- Scanned maps with boudaries of territorial areas, rivers, routes, specific lines ...
- Mechanical drawing maps ...

I. GI61:THI~U

Van de eo' ban trong vi~c san xuat, in an ban do la tao ra cac ban do moi
va tai tao cac ban do sin c6. Vi~c chuy~n d5i tu cac ban do giay sang ban do
tren may tfnh thirong diroc thirc hi~n b~ng cac ban so h6a ban do (digitizer) theo
cac phirong phap c5 truyen. C6 m9t so ti~p c~n la so h6a true ti~p ban do tren
man hlnh b~ng each dung chuot d~ ve theo cac dirorig bien ban do. Trong nhirng
nam gan day da c6 nhieu h~ thong chuydn d5i cac anh dang digm sang cac duong
(vecta h6a tv d9ng) nhir R2V, WinGis, MapScan. Trong thirc te vi~c chuydn d5i
tu m9t anh RASTER sang anh VECTOR felt can thidt. Phirong phap nay da
dirrrc dira ra trong nhieu bai bao [1- 5]. Do d9 phirc tap cila hlnh anh va muc dfch
cua cong vi~c ma ngiroi sli- dung chl quan tarn den mot so dirong nhat dinh nhir
cac dirong giao thong dirong bien huyen, tinh nen nguoi ta chi trfch chon m9t so
dirong nhat dinh. TU-d6 nay sinh nhu cau can vecto nhirng dirong diroc chi dinh.
C6 hai tiep c~n dg giai quyet van de nay:

Phirong phap thir nhat la dung chudt dinh vi hai dau rmit cua cung can trich
chon, sau d6 barn chU9t vao giira cung can trfch chon (WinsGis).

Phtrong phap thtr hai la barn chuet vao giira cung can trfch chon. Thil tuc tV'
d9ng lh theo true trung vi ve ph fa ctla cung cho den khi g~p digm khop (junction

lChuO'ng trmh nh~p ban do tlF d<?ngda: duo'c tai trq va phat tri~n trong khucn kh5 cda dlF an
UNFPAINT 92/P23 "Ph'an m'em may tfnh va trq giup cho heat d<?ngdan so".
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point). Phirong phap nay diroc cai d~t trong h~ chirong trlnh nhap dir li~u bin
do t1{ d<}ngMapScan tren moi trirong MS DOS.

Co hai van de c~n giai quyet nhir sau:
• MBi l~n bam chuot tai vi trf khac nhau tren cimg cung c~n trfch chon thl eo

ket qui khac nhau va cac d~u rmit cung khac nhau.
• Cac cung cimg xuat phat tU-m(?t di~m khop khong eo ket qui churn tai di~m

khop.
Ba! nay dira ra phirong phap gi<iiquyet hai van de tren.
Phan con lai cua bai· nhir sau:
- Phan 2 de c~p den met so khai niem eo bin ve anh va xtro'ng.
- Phan 3 Co s& If thuyet cua thuat toan d~ giir cac di~m khcp xirong trong

qua trlnh vecto' hoa ban tl{ d(?ng khong qua lam manh.
- Phjin 4 trlnh bay m(?t so thf nghiem cua thuat toan trong nhom nhan dang

va Cong nghe tri thirc.

, ,
H. ANH VA XUO'NG

MBi di~m <inh diro'c bi~u di~n b&i vecto n chieu x = (Xl, X2, .•• xn), trong do
m6i toa d(? Xi eo th~ coi la cirong d<}sang (intensity), hay mot ki~u dau hieu nao
do. Nhir v~y, khong gian dau hieu la d1ng hurrng.

Anh la m(?t ma tr~n cac di~m: Imxn (m - so hang, n - so C(?t), I(i, J') la phjin
tli- hang i, c<}tj.

Gici sli- (i, j) la m<}tdi~m cinh, cac di~m 4 -Iang gieng gom:

N4 = {(i - 1, J'), (i + 1, i), (i, j - 1), (i, j + I)}

va nhirng di~m 8 -Iang gfeng gom:

NB = {N4, (i - 1, j - 1), (i + 1, j - 1), (i - 1, j + 1), (i + 1, j + I)}

p la m<}tdi~m cinh, khi do:
- p diroc goi la di~m trong neu: Vq la 8 -Jang gieng ciia p ta co vecto' cua p va

q la nhir nhau.
- p la di~m bien neu: 3q la 8 -Jang gieng p sao cho vecto cua q khac vecto cila

p.
Khoang each giira hai di~m p va q diroc xac dinh nhir sau:

d(p, q) = sqrt((x(p) - x(q))2 + (y(p) _ y(q))2)
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d(p, q) = max(abs(x(p) - X(q)), abs(y(p) - y(q)))

T~p xtrong cua <inh I diroc dinh nghia:

() {
1 ::Ihai di~m ql, q2 E I sao cho d(p, qd = d(p, q2)

SKI p = o ngiroc lai

" "." A ,

Ill. eo sa LY THUYET CUA THU~T TOAN

Qua trlnh vectrr h6a ban tv d~mg khong quan lam manh thirong diro'c khoi
dau bd-i·di~m gieo. Chfnh do cac di~m gieo cua cac lan vecto khac nhau cua cimg
mc}t dirong cong la khac nhau nen thirong d.1n den la cac ket qua tfnh toan tiep
theo cling khac nhau va d.1n den di~m ket thuc (junction point) cling khac nhau.
Van de d~t ra la lam the nao d~ voi moi di~m gieo qua trlnh tfnh toan tiep theo
lnrong ve cac di~m khop (junction point) se dan trimg nhau. Nhir ta biet cac
di~m bien cua cac dirong la bat bien vai moi di~m gieo nen diro'ng hirong den
di~m khop theo cac di~m bien cling la bat bien.

Cac di~m bien c6 th~ dirrrc tach ra trong qua trlnh lan theo canh. Uu di~m
cua phirong phap do theo canh la n6 chap nhan moi dtrong cong tuy y va n6 su
dung thong tin thu diro'c tit cac giai doan triroc. Qua trlnh bao gom cac thu tuc
sau:

a) Xac dinh di~m xufit phat.
b) DV bao di~m tiep theo.
c) Tach mc}t di~m bien tren eo sa dir doan.
d) Xac dinh di~m th1p theo.

1. Xac djnh digm xuat phat

Vi~c xac dinh di~m xuflt phat phu thuoc vao ch6 vi tr] cac canh c6 dir doan
diroc triro'c hay khong. Neu mc}t phan cila canh diroc biet trtrrrc la di qua mc}t
vimg nao day, thl trong vung d6 di~m bien vira xufit phat diroc phat hien b~ng
cac toan tu phat hien di~m bien. Neu hirong cua canh c6 th~ dir doan diroc thl
ap dung cac toan tu tach canh theo hirong da cho. Trtro'ng hop khong c6 thong
tin gl phai tlm tren toan anh. Ngufrng d~ xac dinh di~m bien phai du cao c6 th~
tach diroc di~m bien mc}t each tin c~y.

Di~m bien xufit phat con phai n~m tren mc}t dean du tro'n , khong gan cac
di~m ket thuc hoac goc. Di~m bien xuat phat cling c6 th~ duoc ki~m tra lai sau
khi da tlm diroc.
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2. Dl! doan di~m bien tiep theo

Vi~c dl! doan di~m bien tiep theo noi chung dira va cac di~m bien da eo.
Thong thirong phirong trlnh dirong th~ng diroc thiet l~p tren ea sCt t5ng cac blnh
phirorig be nhfit, di~m diroc dir bao tiep theo la di~m lang gi'eng v&i di~m vira
xuat phat hien gan nhat va n~m tren dirong th~ng xap xi cac di~m da tlm diroc.

Doi v&i dirong cong t5ng quat, qua trlnh plnrc tap hen, Khi do co th~ mi?t
s5 digm bien m&i nhat diro'c xet theo tu tmmg xap xi tirng doan,

Mi?t VI du ve phtrong phap dir doan dtroc chi ra & hlnh 1 (Shirai 1978). Gia
tr] dir doan diroc dira va htnrng va gia tr] hien tai.

Gia stt Xn la vi trf hien tai cua doan duong cong va En la di~m bien. Di~m
lang gieng Pn diroc dir doan tren crr sCt keo dai XnEn. Di~m bien tiep theo diroc
lay la di~m lang gieng v&i En. Gia stt do la di~m En+1• Vi trf hien tai diroc
chuydn sang Xn+1 [dich mi?t don vitheo chieu EnEn+l' va hirrmg hien tai diro'c
stta thanh XnXn+d. Di~m dir bao th~p theo Pn+1 la sv m& ri?ng tirong tv ctia
vectrr Xn+1 En+1•

Khoang each tir vi trf hien tai cua doan trircng cong va vi trf cila di~m dtr
doan la c5 dinh truxrc. Neu khoang each nay qua trlnh tan theo dirong cong se It
nhay cam v&i nhi~u va vi~c tan theo dirong cong eo di? cong cao kho khan hon.

Pnr1

6. Di~rn bien diroc tach
@ Trung tarn di~rn hien tai

o V] trf dir bao'OJ .Xn-T t

:OJXn

Hinb. 1. Du bao di~m tiep theo cua dirong cong

3. XAc dinh cac di~m bien tren ea sO-dl! bao

Vi~c xac dinh cac di~m bien tiep theo se thuan loi hen neu vi trf va hirong
cua canh dv bao diroc trmrc.

Ngirfrng d~ tach eo th~ co dinh hoac chinh theo tfnh chat cila nhirng di~m
bien vira di qua. Ch~ng han, ng~Ong ttrcrng phan d~ tach canh ki~u bircrc nhay
diroc chinh theo quan h~ tuyen tfnh v&i di? tirong phan trung blnh ctia mi?t so
di~m bien vira di qua.

4. Xac dinh biroc tiep theo

Ket qua tach canh eo th~ phan loai thanh 5 trtro'ng hop sau:
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1. M<)t digm bien c6 Vi trf dir bao.
2. Khong c6 digm bien.
3. a vi trf dir bao khong ton tai digm bien.
4. Khong kh!ng dinh diroc 2.
'I'uy theo tirng trirong hop kg tren, qua trlnh ran theo canh diro'c giai quyet

tiep tuc hay dung lai va neu tiep tuc thi nhir the nao? Quyet dinh phai thoa man
2 A '"yeu eau sau:

a) Qua trinh ta,n theo canh phai dirng tai digm ket thuc cua dirong cong.
b) Khong b] loan VI nhieu ho~c cac dirong bien khac ..
Hai yeu cau tren mau thu§.n vei nhau do vi~c ta,n theo canh neu -it nhay voi

nhi~u thl keo theo cling it nhay voi digm ket thuc. Dg thoa man 2 yeu cau d6,
can phai chap nhan chien hroc sau:

Trtrong hop (1), digm bien vira phat hien diro'c b5 sung vao xau digm bien
da phat hien trtrrrc d6. Dong tho'i cac thong so nhir vi trf hien tai va hmmg cila
doan diro'ng cong cling can b5 sung.

Dg tach cac dtrong bien, ngufrng tach cling can diroc thay d5i sao cho v§.n
lan theo nhirng canh c6 d<) tirong phan thay d5i cham, Qua trlnh tan theo canh
diro'c tiep tuc.

Trirong hop (2) quyet dinh phu thuoc vao nhirng gl da trai qua cua qua trinh.
Ch!ng han, neu hau het ket qua cua m birtrc la cac trirong hop khac (1) thl qua
trlnh c6 thg diroc dirng (m la ngufrng].

Ngiro'c lai c6 th~ ket lu~n canh khong tlm thay do nhieu hoac anh htrorig
cua cac canh khac, qua trlnh duce tiep tuc. Trong tnrong hop nay cac tham so
khong diroc b5 sung. Ngufrng m diroc xac dinh tren C('1 5& d<)phan giai ctla anh
va nhirng d~c tinh khac cua nhieu.

Tnrong hop (3) xtt ly tircrg t'! nhir trirorig hop (2). N6 tiro'ng ling voi trtrong
hop phat hien PI tren hlnh 2(c,d)

Cac trirorig hop (4), (5) cling can diroc xtt lY. Triro'ng hop (4) digm phat
hien c6 thg & phan ket thuc ctia 1 dirong khac (xem hlnh 2b) ho~c c6 th~ n~m
tren cling duong nhirng di~m ket thuc cua n6 bi xe dich do anh hirong cua nhieu
(hlnh 2d).

Trtrong hop (5) nhirng tinh chat cila di~m bien (gia tr] hay hirorig] khac v&i
nhirng digm trtrrrc. Tnrong hop nay tirong irng voicac hlnh 2b, 2d. Can phai
thay r~ng cac hlnh 2b, 2c, 2d khong diroc phan bi~t theo lan c~n cua P.

Quyet dinh chinh can dira vao thong tin b5 sung ve cac vung dang tim kien
tren d6. Trong ca 2 trirong hop, tuy nhien quyet dinh diro'c lai va qua trinh tiep
tuc cho t&i khi g~p cac trirong hop (2). Neu sau d6 g~p (1), tat ca cac digm bien
tlm thay cac trirong hop (4), (5) diroc coi nhir vung n~m tren dirong cong, chung
diroc b5 sung vao xau di~m bien va cac thong so diroc b5 sung. Neu qua trlnh
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dirng <Y(2) hay (3), cac digm bien tlm thay (y giai doan (4), (5) khong diroc be;
sung. Nho v~y qua trlnh Hi.ntheo canh dd khoe doi v&i cac nhi~u nho ma v~n eo
kha nang xac dinh chinh xac digm ket thiic dirong cong.

115- ,Ps

P4 - /f., ~

1 - /1} r~ -/1}. Fj

If eft Pt '-If

F F F F
a) Khong co canh b) Xao tri?n c) Di€m noi d) Cung mi?t dirong

Hinh. 2. Cac ket qua tach canh

Thu~t toan gift cac di~m khrrp
Buisc 1: Xac dinh cac digm xudt phat, ttro'ng irng v&i toan ttl.-canh diro'c dung dg

tiep c~n nga cho tat cet cac nga di den nga,

Buoc 2: V&i m6i digm xuat phat da tlm diroc ap dung toan ttl.-tach canh da chon
v&i chidu xac dinh tlm digm ke tiep.
Thil tuc diroc l~p lai cho den khi xac dinh diroc digm ket thuc.

BucJc 3: GQi Si la t~p hop cac digm xac dinh trang thai ket thuc tirong irng voi
d·,J ~ h' .rem xuat p at s,

* S = F(Si), i = 1, ... , n (n - so nga ta nga].

BUGe 4: Xac dinh digm nhan Se cua S
* Se chfnh la digm dung cudi cimg cua xirong dtrong cong di den nga.

IV. CAI D!T

Chung toi da cai d~t phirong phap nay thanh m<}t thii tuc vec to' hoa ban tl!
d<}ng Trace trong phan mem MAPSCAN. Thii tuc Trace to ra nit hiru hieu doi
v&i cac ban do eo cac dirong lien net va d<}r<}ngdeu nhir dia hlnh, thuy van, lanh
the;, song ngoi, dirong giao thong v.v ...
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V. KET LU4-N

Bid nay da dira ra Cite thieu s6t cua each tiep c~n vectrr h6a ban tl! dc;mg cua
h~ WinGis va MapScan tren mdi trtrong DOS. Bai bao cling dira ra phtrong phap
gifr die'm kh&p trong qua trlnh vecto h6a ban tl! d<}ngkhong qua lam manh,

Lai earn on

Toi xin chan thanh cam on GS TS Bach Hirng Khang da t~n tlnh gitip dO-toi
trong qua trlnh nghien ctru va phat trie'n cong trlnh nay. Toi cling bay t6 long
biet ern den PTS Ngo Quac Tao, PTS Lirong Chi Mai da g6p nhirng y kien qUI
bau giiip toi hoan thanh cong trlnh. Cudi cling toi xin chan thanh cam on cac
dong nghiep phong Nhan dang va Cong nghe tri thirc da tao di'eu kien thuan loi
cho toi nhanh ch6ng trong viec nghien ciru cling nhir viec cai d~t.
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