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~ MQT CACH TIEP CAN MGI TRONG VIEC GIAI QUYET
BAI TOAN CHONG PHU VUNG SU DUNG CAU TRUC DU’ LIEU
DANH SACH CANH LIEN KET KEP

TRAN THUY DUONG, PHAM THE HUYNH
Truong Pai hoc Mo - Dia chat

Tom tat: Khi gidi quyét cac bai toan chong phui ban do, viéc khoanh viing chong phai va xac
dinh thugc tinh té hep cua hai ban dé cdc vz‘mg chuyén dé thuwong diroc tién hanh dong thoi
khi xdc dinh cdc giao diém c&c canh cua cac ban do nay. Trong bai bdo da dé xudt mgt
phuwong phap khoanh vung va gan thugc tinh theo mgt cach tlep can khac, dwot thuc hién
sau khi dd ¢6 cdc giao diém cua cac canh. Pé gidi quyét van dé tac gid da sir dung cdu tric
diz ligu danh sach canh lién két kép @é phan tich va xay ding thudt toan. Céc thudt toan va
gidi phdp dwoc c&c tac gia xay duwng la khdng nhieng 1a mét gidi phdp dé gidi quyét bai toan
chong phi ma con 1a co s¢ dé xay dung cac chite nang bién tdp ving dé hoan thién quy

trinh thanh 1dp ban dé dia chinh trong giai doan hién nay ¢ Viét Nam.

1. Mé dau

Bai toan chdng phu ving cia hai hay nhiéu
td ban d6 14 bai toan c6 nhiéu ung dung trong
cac hé théng GIS/LIS. Bai toan chong phu da
duoc trinh bay trong [2], trong d6 da su dung
thuat toan quét (plane sweep) giai quyét dong
thoi bai toan xac dinh cac giao diém cac canh
va bai toan xac dinh vung chong phu vei cac
thugc tinh to hop. Cach giai quyét nay c6 wu
diém 1a nhanh (c6 do phic tap nlogn) va giai
quyét dong loat cho tat ca cac ving cua hai to
ban d6. Cac thuat toan xac dinh giao diém ciing
dugc mo ta trong tai liéu [1].

Tuy nhién, trong qua trinh chong phu céac
vung ngoai viée xac dinh cac vung sau khi
chéng phu thi can phai xac dinh thugc tinh cua
chung. Bé giai quyét van dé nay, c6 mot cach
giai quyét bai toan nay theo mot cach tiép can
khac trén co s& phan tich cac ving tai giao diém
va ding cac ving ban d6 thi hai lan luot lat kin
tirng vling cua to ban do thir nhat. Viéc l1at ving
s& dong thoi cap nhat cac thudc tinh caa cac nua
canh trong danh sach DCEL. Phuong phéap nay
khong nhitng xir Iy van dé chong phu hai ban d6
ma con 14 co s& dé xay dung mot trong nhiing
chtrc niang bién tdp ving sao cho bao toan ciu
trdc dir liéu topo.

2. Giai quyét van dé

Bai toan chong pha ving lién quan dén van
dé phan tich cac ving tai giao diém khi cac
ving giao nhau, khi d6 can xem xét dén van dé
chia canh va xac dinh thuoc tinh cta cac vung
bi phan chia do chong phu (lat kin mét vang),
tir 6 xay dung nén thuat toan chong pha hai to
ban d6 sir dung cau trac dir liéu DCEL.
2.1. Chia cgnh

Gia sir ta c6 hai nira canh ej va ej cua hai
ving bat Ky giao nhau, trong d6 ei thudc ving
a1 (theo quy udc lubn nam bén phai cua ei), e
thudc vung bz (hinh 1).

Vo
V3 do
di

Hinh 1. Giao nhau cua hai cgnh
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Nua canh dao voéi e duoc ky hiéu 1 e,
vling giap bén phai coa ei 12 az.

Xét 4 nua canh e;, €', ej, €'j giao nhau, co a1
& vung phai caa ei; a2 la vung phai e'; by la
vung phai cua ej; b2 1a vung phai e'j.

Nwra canh e s€ dugc chia thanh hai nua
canh ei1 va ez ¢6 cung huong, cung thugc tinh
vung phai ai, trong d6 goc cua nta canh thir
nhét ei1 tring véi goc caa ej 1a vi, con gbc cua
nira canh thi hai ei2 1a diém chia vs

Theo nguyén tic chia trén ta c6 nira canh e;
s€¢ dugc chia thanh hai ntra canh ej1 va ej €6
cung hudng, cung thudc tinh vang phai by, gdc
cua ej1 trung véi goc cua ej 1a vs, goc cua ey la
diém chia vs

Két qua duoc the hign trén Hinh 2

- 4 nira canh ban dau e, i, j, e, duoc thay
the bang 8 nua Canh mai €i1, €i2, €i1, 8|2 €j1, €j2,
eJ]_, e]2

- tir cAc vung a1, a2 va by, b2 ta ¢ cac vung
chong phi azhs, aib,, azbs, azbs

V3 azbz a

Hinh 2. Nguyén tac chia cgnh

2.2.Latkin1vung
2.2.1. Khi ¢6 giao diém trén dwong bién

Gia sir ta xuét phat tir nra canh eiz c¢6 diém
dich 1a diém chia vs cia ving ban d6 thtr nhat
(c6 thudc tinh az), can tim nira canh cua ving
ban dd tha 2 (c6 thudc tinh by) dé tao vung
chdng pha mai (c6 thudce tinh to hop aibi). Pay
la truong hop dac biét cua bai todn khoanh
viing.

Pé giai quyet truong hop nay ta phai chon
nira canh tiép theo c6 goc 1a diém chia vs dong
thoi c6 hudng quay ve bén phai. Hai nira canh
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Nira canh dao voi e duogc ky higu Ia ej,
vung giap bén phai cua e; 1a by.
véi goc vs la e va ejico goc nghiéng nguoc
nhau 180°. Pé tim nira canh ngoat vé bén phai
ta chi can tinh géc kep phai tai vs cua hai nua
canh ei1 Va ejz, néu goc kep nay co gia tri tur 0°
dén 180° thi nira canh ej2 la nira canh can tim,
truong hop goc kep nay lén hon 180° thi nua
canh can tim s& 1a ntra canh ejt

V1 aiby by vy
Hinh 3. Xdc dinh ving giao khi gdp diém chia

Nhu vay, theo hinh 3 ta sé chon dugc hai nira
canh ei1 va ej véi cac thuoc tinh ving tuong
ng 12 a1 va by. Céc nira canh tiép theo ntra canh
gj2 ¢O thuoc tinh ving ba s& dé dang dugc tim
thay theo ciu tric DCEL cho dén giao diém tiép
theo cua hai canh cé thuoc tinh vung a1 va bs.
Tuong ty nhu vay, tir diém giao tht hai nay co
thé dé dang xac dinh tit ca cac nira canh co
thudc tinh viing a; cho dén giao diém tiép theo.
Qua trinh nay chi két thic khi quay tro vé giao
diém dau tién. Két qua mot vang chéng pha
mai s& duoc tao ra voi thuoc tinh aib: va thuoc
tinh vung cua cac nua canh noi trén sé phai
duoc Ivu thém thudc tinh la aibs.

Bing céch tao cac ving moi tai tit ca cac
giao diém cua ving a; ta s& lan luot tao ra cac
viing chdng pha mai ¢6 cac thudce tinh asbi.

Khi 1t kin vung a1 c&c canh cua caa vung
bi bén trong a; luén dugc sir dung hai lan, néu
cd cac canh chi duoc st dung mot lan thi tap
hop cac canh nay s€ tao thanh bién mot ving
nam trong ax (hmh 4). Tiép tuc theo trinh ty nhu
trén cho viing nam trong ai nay cho dén khi lat
kin hét vang a.



Phan con lgi (néu c6) sau khi
xét hét cac Qura canh cua a;

Céc viing cua ban do A: nét lién
Céac vung cua bdn do B: nét dirt

Hinh 4. Lat kin mét viing khi c6 giao diém trén dwong bién

Sau khi lat kin toan bo vung a; thi qua trinh
duoc tiép tuc cho téi khi 1at xong tat ca cac
vung ai
2.2.2. Léat kin 1 ving khi khong c6 giao diém
trén dwong bién

Khi tat ca cac nira canh cua ving a déu
khong c6 giao diém véi canh cua céc ving b
(hinh 5), van dé dau tién can phai giai quyét la
xac dinh vung a; hién dang ¢ trong vung bj nao
hodc chtra nhitng ving bj nao. Ta chi can liy
mot dinh dau mt trong cac canh cia ving ai va
st dung thuat toan dinh vi diém theo phuong
phap ban do hinh thang [2], [3] véi do phic tap
O(logn) dé xac dinh diém thudc ving bj nao.

Hinh 5. Lat kin mgt vung khi
khong co giao diem trén dwong
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Biét dugc vung bj thi toan bo ving ai s&
duoc lat kin néu ving bj khdng chira cac ving
bén trong (vung dao). Truong hop vung bj co
cac vung dao bén trong thi ta lai xac dinh bai
toan nguoc lai, tim tat ca cac ving dao cua by
nam trong vung ai. Khi dé ving chong phu aj s&
bd sung thém cac ving dao ndy cing thudc tinh
t6 hop tuong tmg. DSi véi phan bén trong cac
vung dao cach xur 1y hoan toan tuong tu.

2.3. Thudt toan chéng phi

Trén co s& cac phan tich trén, ta c6 thé xay
dung mot quy trinh thuat todn theo cac budc
nhu sau:

Pau vao: Danh sach canh lién két kép cua
ban do A ¢4 n viing va ban d6 B ¢c6 m viing

Pau ra: Danh séach lién két kép cho ban db
AB m6 ta két qua chong phi

a. Xac dinh giao diém cac canh, bd sung
cac diém giao, tai cac giao diém ndy chia va cap
nhat thugc tinh vang cac nua canh theo nguyén
tac & muyc 2.1 dong thoi xac dinh goc ngoat phai
phi hop (muc 2.2.1) va gan thudc tinh canh
trudc, canh sau ngay cho cac ntra canh nay. Tat
ca cac nwra canh bi chia s€ luu thanh ntra canh
lich str.

b. Lat tirng vung ai (i=1-n)

Budc 1. Xuat phét tir nira canh dau tién cua
ai goi 12 e1, danh dau xét e



Buéc 2. T|m nua canh di t1ep (next) cho toi
khi diém cudi cua né tring véi diém dau caa e;

- Néu thuoc tinh ving phai cua tat ca céc
ntra canh thuoc vung mai vira tao deu Ié} aj thi
vung nay khéng giao véi B, luc nay can tim
xem né thugc vung bj nao theo thuat toan trinh
bay trong muc 2.2.2 va gan thugc tinh aib;.

- Néu c6 mot nira canh bét ky trong danh
s&ch ntra canh cua vung vua tao thuoc bj thi ta
duoc ngay thugc tinh aib;.

~ Buéc 3. Lan luot lay nua canh chua danh
dau xét cua a; va lap lai cac budce 1, 2 cho dén
khi xét hét cac nira canh cua a;

Budc 4. Kiém tra trong tat ca cac nira canh
cua B da dung, liét ké danh sach cdc ntra canh
dao chua dung. O day xay ra hai truong hop:

- Néu khong con nua canh dao chua dung
thi aj da duogc lat heét, luc nay chuyén sang
budc 5.

- Néu con nta canh dao chua dung thi tur
danh sach nay tao ra m¢t vung khép kin méi goi
1a by. Lay by dong vai tro nhu mét ai va quay tro
lai buéce 1.

Budc 5. Chuyén sang viing ai tiép theo va
quay tro lai bude 1 cho dén khi lat hét cac vung
ai thi s& dugc danh sach lién ket kép AB mo ta
ket qua chong phu hai ban do A va B.

3. Két luan

Thuat toan cua nhom tac gia xay dung da
dugc thir nghiém véi nhiéu truong hqp khéac
nhau cua hai to ban do, hinh 4 1a mét vi du truc
quan thu nghiém truong hop tong quat cua thuat
toan. Voi thuat toan nay, tat ca cac ving tao ra

khi chéng phu hai to ban d6 déu duoc xac dinh
va gan thudc tinh. Nhu vay, thuat toan di thoa
man yéu cau dit ra.

Pé thuc hién chong phu hai to ban dd can
xé4c dinh giao diém ma do phuc tap cua bai toan
xac dinh giao diém theo cac tai liéu [1, 2, 3, 4]
déu 1a O(nlogn) nén d6 phic tap cua ca qua
trinh chdng pha s& 12 O (nlogn).

Viéc xu ly lat ting vung theo thuat toan ¢
muc 2.3 véi cau trac dit liéu danh sach canh lién
két kép s& cho do phurc tap thuat toan trung binh
la O(n) do xi 1y lan luot ting phan tir cia danh
sach, truong hop can st dung thuat toan tim
diém trong ving c6 do phic tap la O(logn) [2,
3]. Nhu vay, d6 phuc tap cua thuat toan chong
phu trén ciing sé& la O(nlogn).

Diéu d6 cho thiy, véi thuat todn nhom tac
gia xay dung, do phuc tap thuat toan cua qua
trinh chong phii khéng ting nhung lai dem lai
su linh hoat cho céc thao tac bién tap vung.
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SUMMARY
New method of solving overlay problem using dcel structure
Tran Thuy Duong, Pham The Huynh, Hanoi University of Mining and Geology

When solving map overlay problem, making the overlays and determining combined attribute
of two subdivisions is usually carried out together with determining the intersections of edges of the
maps. In this paper was introduced one method of making the overlays and giving the attributes by
another aproach after determining intersections of edges. To solve this problem the authors used
data structure of Doubly Connected Edges List for analizing and bulding the algorithm. The
algorithms and the method introduced by authors are not only for solving the maps overlay problem
but also a basic of bulding of editing topo functions which has important role of improving cadastral
mapping in Vietnam.
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