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Viéc tao vung tir cdc dwong lién két bi nhirng déi twong dang dwong dwoc
tng dung nhiéu trong thuc té. Cdc doi twong dang duong cé thé la doan
thang, da tuyén, cung tron... Trong mot SO chuong trinh do hoa, chirc ndng
tao vung dwoc sty dung khi tinh dién tich, té mau, tao dwong ranh giéi khep
kin... Tuy nhién, truéc khi tao viing, cdc d6i tirong dwong bién phal dworc xur
Iy cdc loi khép vung nhdm tqo ra cdc viing khep kin. Bai bdo nay trinh bay

y thudt tw dong tim, stva 10i tao vung pht ucvu cong tdc bién tdp bdn db. Cac
16i trong badi todn tao viing nhw diém cudi tw do, tring dé, giao nhau duoc
phdt hién tw ddng va théng bdo dén nguoi sir dung.
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1. batvan deé

Mot s6 mo dun phan mém bién tip ban do dia
chinh & Viét Nam hién nay chay trén nén cac phan
mém do hoa nwéc ngoai nhw Famis, TMV.Map,
VietMap XM... khi x4c dinh 16i khép viing truérc khi
tao vung thwong st dung mo dun MRFClean cta
hang Bentley. Thuit toan tao vung da dworc trinh
bay trong mét so tailiéu (Robert Sedgewick, 1994;
Tran Thuy Dwong, 2006; Tran Thuy Dwong, 2007;
Pinh Hai Nam, 2009; Pham Thé Huynh, 2015)...,
tuy nhién viéc xac dinh 16i khép viing truéc khi tao
vung chwa dwoc quan tAm xtr ly triét dé trong cac
nghién ctru nay doi véi cac treong hop bién.

Cac 16i khép viung xay ra c6 thé khong tao
duoc vung hodc tao ra nhirng vung khong dung
theo thyec té€ va thwong khé phat hién khi s6 lwong

*Tdc gid lién hé
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vung khép kin can tao 16n dan dén nhitng sai Iam
khéng thé chip nhin dwoc. Nhitng sai IAm khéng
dwoc phat hién khi tao ving c6 thé ton rat nhiéu
thoi gian va cong strc dé stra chira. Dic biét, déi voi
cong tac bién tip ban d6 dia chinh: thira datla mot
vung khép kin, 1a yéu t6 quan trong nhit trén ban
do dia chinh, dwoc gan nhiéu thong tin thudc tinh,
lién quan dén nhiéu h6 so kém theo; ranh gigi
thira dit dwoc kiém tra chit ché t6i tirng chu st
dung va trai qua nhiéu cip kiém tra nghiém thu.

Nham chli dong trong viéc xay dung chwong
trinh d6 hoa doc 1ap cta Viét Nam phuc vu cong
tac bién tip ban d6 noi chung va bién tip ban do
dia chinh ndi riéng, cin nghién ciru ky thuat xac
dinh 16i khép ving cta cac d6i twong dwong bién
mot cach triét dé.

K§ thuat xac dinh 16i khép kin viing thwong
gap trong cong tac bién tip ban d6 dwoc trinh bay
mot cach chi tiét trong bai bao nay.
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2. Gidi quyét van dé
2.1. Bai todn tao viing

Muc dich cuia bai toan tao vung la di tim cac
doan gid¢i han bién cta vung, thwong la cac doan
lién tiép trén bién. D€ thuc hién dwoc muc dich
nay, tién hanh bat dau tir mot diém dau mut cia
mot doan trén bién mot vung, lAn lwot xét cac
doan dé tim doan c6 dau mut trung véi ddu mat
thit hai cia doan xuit phat, qua trinh nay thuc
hién lién tuc cho dén khi quay dwoc tré vé diém
dau mut ban dau. Tiép tuc, tién hanh Ian lwot 14t
kin mit phang khong gian can tao viing bang cac
vung nhw viy chung quanh diém xét theo chiéu
kim déng ho (hodc ngwoc lai).

Nhuw vdy, dau vao cua bai toan tao vung sé la
cac doan. Doan & day khong chi 1a doan thing ma
c6 thé 1a mot doi twong dang tuyén c6 hai dau mut
phan biét nhw mét dwdng da giac, mot cung tron,
mot doan dwong cong... Khi danh sach cac doan
chira nhiéu dang doi twong khac nhau thi viéc t6
chirc quan ly cic doan cin dwoc thuc hién dwa
trén cac ciu tric dic biét tir d6 dinh ro chi sd diém
dau, diém cudi, thudc tinh, kiéu do6i twong cda
doan cling nhw phwong phap quan ly dit liéu tirng
doan.

Mobi doan l1a dwong bién chung cta hai viing
ké nhau, do d6 mbi doan cAn quén ly véi hai chiéu
ngwoc nhau nham muc dich khi quét qua cac doan,
moi doan chi dwoc quét qua mot lan.

2.2. Cdc 16i khép viing

Trong thuc té€, mot cach trurc quan, nhin vao
ban vé don gidn nguoi ta co thé phat hién ngay

Hinh 1. Cdc déi twong tring nhau.

[

Hinh 2. Cdc diém cudi tw do.

cac viing khép kin twong déi chinh x4c bang cach

xudt phat ttr mot diém, do cac dwong bién gan
nhat va lat toan bd mit phang chung quanh diém
ndy. Tuy nhién, ving ma méat thwong nhin thiy
trén ban vé khong thé xac dinh chinh xac d6 cé
phai la mot viing khép kin hay khong do c¢6 nhitng
doan hé, nhitng doan giao nhau, trung nhau..., tir
do sé cho ra két qua khéng dung véi thuc té. Doi
véi chwong trinh ty dong tao vung, danh sach cac
doan dua vao tao vung can dwoc tim, stra 16i tw
dong hodc danh diu nhitng 16i khép ving dé
ngudi bién tip stra chira triét dé. Sau day 1a mot s6
16i khép viing thudong gip.

2.2.1. Cdc doi twong trung nhau:

Cac doi twong trung nhau khi tao viing c6 thé
tao ra nhitng viing lip hoic c6 dién tich bang 0.

2.2.2. Cdc diém cudi tw do:

Cac diém cudi tw do sé lam cho viéc tao ving
chorakét quala mot viing c6 dién tich bing 0 hodc
vung cé chira cac dinh 13p (khong phaila dinh xuat
phat).

2.2.3. Cdc doi twong giao nhau:

Cac doi twong giao nhau cé thé do néi ving
sai hodc bat budc phai thire hién trong cac bai toan
chdng phtl cac ving nham tao ra cic ving giao
nhau. Qua trinh xac dinh giao gitra cic doan twong
déi phirc tap, gap nhiéu treomng hop bién cin xt ly
mot cach triét d&€ (nhw Hinh 3) nham tao ra cac
doan roi nhau thi méi c6 thé tao ving mot cach
chinh xac (Vi Thi Minh Huyén, 2016).

2.3. Ky thudt xdc dinh 16i khép viing
2.3.1. Cdc doi twong tring nhau

Da6i véi chwong trinh quan ly cac déi twong d6
hoa, cic doan da dwoc dinh ré diém dau, diém cudi,
thudc tinh va kiéu doi twong cing vai dir liéu quan
ly chiing mot cach chat ché. Nhw vay, viéc xac dinh
cac déi twong trung nhau twong ddi dé dang

AN

—

Hinh 3. Cdc déi twong giao nhau.
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nhd viéc sap x€p va so sanh cac doan cuing kiéu dir
liéu, cing thudc tinh, cing diém dau va diém cudi.
Viéc lwa chon giai phap xt Iy sau khi xac dinh cac
déi twong trung nhau dwoc cai dat trwde khi tim
16i nhdm xay dung danh sach cac doan tao ving
khong chira cac doan trung nhau.

2.3.2. Cdc diém cudi tw do

Tai mdi dinh clia danh sach doan sé quan ly
s6 hwéng xuat phat tir dinh nay. S6 hwéng tai mdi
dinh lu6n c6 gia tri 16m hon hodc bang 1. Néu sd
hwéng bang 1 thi dinh xét 1a diém cudi tw do. C6
thé stir dung thuit toan rit dinh cho cic diém cudi
tw do dé tw dong danh dau valoai bo cac diém nay.

2.3.3. Cdc doi twong giao nhau
a. Giao nhau ctia hai doan thdng

Trwdc hét can lam ro khai niém hai doan
thang giao nhau. Thong thwong, trong hinh hoc
phang, hai dwdong thang chi c¢6 cac vi tri twong d6i
14 triing nhau, song song hoic cit nhau. Hai doan
thang 12 va 34 giao nhau khac véi hai duwong
thang giao nhau. Hai doan thang dworc coi la giao
nhau néu ching khong trung nhau hoan toan va
giao di€ém clia hai duwdng thing chira chiing nim
trong ca hai doan thang hodc mot dadu mut cua
doan thang nay nam trong doan thang kia.

Duwéi day 1a tit ca cic treong hop thé hién vi
tri twong ddi ctia hai doan thang 12 va 34 (Hinh 5).

Qua 18 trwong hop da chi ra cho thiy 2 doan
thang c6 rat nhiéu vi tri twong ddi véi nhau. Vay
ky thuét xt Iy nhw thé nao dé cé thé nhanh chéng
xac dinh dwoc chinh xac méi quan hé gitra hai
doan thang?

Ky thudt xit Iy:

* C6 thé xac dinh vi tri twong d6i cia 2 dau
mut doan thang nay véi doan thang kia bang cach
st dung ham CCW (Robert Sedgewick, 1994), tuy
nhién k§ thuit nay khéng xac dinh dwoc toa do
diém giao va treong hop cac doan thdng nam trén
hai dwong thang dong phwong.

* Str dung phwong phap dai s6 nhw sau:

- Xét hai dwong thang d1, d2; d1 di qua cac
diém c6 toa do (x1, y1) va (x2, y2); d2 di qua cac
diém c6 toa d6 (x3, y3) va (x4, y4);

- Tinh: dx12 = x2-x1; dy12=y2-y1; dx34=x4-x3;
dy34=y4-y3

TS = dx34*(x1*y2-x2*y1)-dx12*(x3*y4-x4*y3)

MS = dy12*dx34 - dy34*dx12

- Xét cac trwdng hop:

+ TS bang 0 va MS bang 0 thi d1, d2 dong
phwong (13 vi tri twong doi dau tién)

+ TS khac 0; MS bang 0 thi d1 song song v&i
d2 (vi tri twong doi 18)

+ MS khac 0 thi dI cat d2 tai diém M c6 toa dd
(vi tri twong doi 14 dén 16:

Néu dx12 khac 0 thi: x5 = TS/MS; y5 = y1 + (x5-
x1)*(dy12/dx12))

Néu dx34 khac 0 thi: x5 = TS/MS; y5 = y3 + (x5-
X3)*(dy34/dx34))

- Xét tiép diém M néu nam trén ca hai doan
thang 12 va 34 thi M 1a giao ctia hai doan thang.

V&i phwong phap dai s6 nhw trén toc do xtr ly
van chwa dat yéu ciu do phai xét qua nhiéu trudmg
hop. Chinh vi vy, trong nghién ctru nay, ching toi
da cai tién giai phap xr Iy nham ting téc do xét
bang cach xét trudc 15 vi tri twong d6i dau tién
thong qua xét vi tri twong d6i 2 dau mut cia doan
thang nay v&i doan thang kia, néu c6 mot ddu mut
doan nay nam trong doan kia thi hai doan thing
duorc coi la giao nhau.

b. Mét doan bi cdt béi nhiéu doan khdc

Khi mot doan m bi cat béi k doan khic nhau
ni, trén doan m lwu k vi tri giao. Sap xép cac vi tri
giao theo thir ty tir diém dau dén diém cudi cta
doan. Sau khi s3p xép xong, tién hanh phan tach
doan m theo k vi tri giao s& dwoc k+1 doan thing
md&i. Chdng han, doan AB ¢6 3 vi tri giao cat 1,2,3.
S&p x&p tang dan theo khodng cach dwoc cac doan
A1, A2, A3. Poan AB dwgc phan tach thanh cac
doan 4 doan mé&i A1, 12, 23 va 3B (Hinh 4).

Hinh 4. Poan AB ¢6 3 vi tri giao cdt 1, 2, 3.

2.4. Chwong trinh thir nghiém

Qua nghién ctru, ching t6i st dung ngon ngir
1ap trinh Visual Basic 6.0 1ap mot chwong trinh thir
nghiém (Hinh 6). Qua thr nghiém cho thiy, két
qua nhan dang cic 16i thwong gip véi téc do
nhanh, xir Iy cc 16i twong d6i triét dé. Trong giGi
han cho phép, bai bdo khong thé trinh bay hét cac
trueong hop khép ving, chwong trinh thir nghiém
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Hinh 5. cdc trwong hop thé hién vi tri twong déi ciia hai doan thdng 12 va 34.
(1): 1,2 ndm bén trdi 3. Hai doan thdng khéng cdt nhau; (2): 1 ndm bén trdi 3, 2 trung 3. Cdt thanh cdc
doan thdng 12 va 24; (3): 1 ndm bén trdi 3, 2 nam giira 3 va 4. Ct thanh cdc doan thdng 13, 32 va 24; (4):
1 ndm bén trdi 3, 2 trung 4. Cdt thanh cdc doan thdng 13 va 34; (5): 1 ndm bén trdi 3, 2 ndm bén phdi 4.
Cat thanh cdc doan thang 13, 34 va 42; (6): 1 trung 3, 2 ndm giira 3 va 4. Cdt thanh cdc doan thang 12 va
24; (7): 1 trung 3, 2 triing 4. Hai doan thdng khong cat nhau; (8): 1 triing 3, 2 ndm bén phdi 4. Cat thanh
cdc doan thang 34 va 42; (9): 1 va 2 ndm giira 3 va 4. Cdt thanh cdc doan thang 31, 12 va 24; (10): 1 nam
gitka 3 va 4, 2 trung 4. Cat thanh cdc doan thang 31 va 12; (11): 1 ndm giira 3 va 4, 2 nam bén phdi 4. Cdt
thanh cdc doan thang 31, 14 va 42; (12): 1 trung 4, 2 ndm bén phdi 4. Cat thanh cdc doan thdng 34 va 42;
(13): 1 va 2 nam bén phdi 4. Hai doan thang khong cdt nhau; (14): 1 hodc 2 tring 3. Hai doan thang khong
cat nhau; (15): 3 ndm giira 1 va 2. Doan thang 12 bi cdt thanh cdc doan 13 va 32; (16): Hai doan 12 va 34
giao nhau tai 5, cd 2 doan bi cat thanh cdc doan 15, 52 va 35, 54; (17): 2 doan thang khéng cdt nhau; (18): 2
doan thdng song song.
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Hinh 6. Chwong trinh thir nghiém.

con nhan dang thém mot s6 16i thudng gip
khac nhw viing c6 géc nho, dién tich nho hodc chu
vi nhd, viing trong vung... cac 16i thuwdmng gip dwoc
danh d4u trén ban vé bang mau sic riéng cho tirng
loai.

3.Kétluin

K§ thuat tim, stra 16i tao viing trinh bay trong
bai bdo da xt Iy dwoc hdu hét cac treomg hop bién
cta bai toan tao vung va xac dinh giao trong bai
toan chéng phu cac vung. Trong qua trinh nghién
clry, ngoai viéc xem xét cac truedng hop bién, viéc
tang toc do tinh toan va xi Iy da dwoc tinh dén. Ky
thuat nay la co s& dé xay dung phan mém &ng
dung doc 1ap trong cong tac bién tip ban do dia
chinh & Viét Nam.
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ABSTRACT

The advanced techniques of finding errors in Polybuiding for map
editing
Huynh The Pham
Faculty of Geomatics and Land Administration, Hanoi University of Mining and Geology, Vietnam.

Polybuiding from links of linear objects is practically applied in practice. Linear objects can be
Lines, Polylines, Arcs, etc. In certain graphic softwares, the selection function is used when calculating
area, coloring, creating boundary lines. However, before selecting, boundary objects must be
processed to enclose closed areas to create closed areas. This article presents the technique for
automatically finding and correcting regions for map editing. Errors in the area problem such as free
end point, overlap, intersection are automatically detected and notified to the user.





