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Giai quyét bai todn tao ving trén mo hinh TIN véi ciu triic DCEL
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THONG TIN BAI BAO TOM TAT

Qﬁ(z mr‘zl?. V&i nhikng tién bo ciia khoa hoc cong nghé hién nay, viéc thu thdp, tich hop
Nhén bai 31/05/2019 di liéu bé mdt trdi ddt trong ciing mét mé hinh dir liéu chung phuc vu cho
Chap nhan 10/08/2019 da muc tiéu thanh Idp bdn do dia hinh va bdn db dia chinh da tré nén khd
béng online 30/08/2019 thi. Trong thwc té khi néi dén mo hinh TIN trong trdc dia - bdn do, nguoi ta
Tir khoa: thuomg néi dén str dung mo hinh 7:1N\dé’xc2y dung m6 hinh s6 do cao (. DEM),
C&u tric DCEL mo hinh s6 g_lq hlnh (QTM) hay mo hinh s6 !)e madt (DSM). Kni l.mg,dyng mo
Canh c8 dinh hinh TIN dé gidi quyét cdc ?al todn (_1;1\(1 chir_lh, Topol‘qu,la bgl todn co b_qn
Tonology cdn thiét trong xir ly va qudn ly dir liéu. NOi dung bai bdo trinh bay nghién
opology citu tao Topology cdc thira ddt trén bdn do dia chinh bdng 2 phwong phdp:
TIN “Vector” truyén thong va “Raster hod” trén mé hinh TIN. Cdu triic DCEL v&i
wu diém qudn ly cdc nira canh ddc Idp rdt linh hoat trong cdp nhdt thay doi
dir liéu dworc lwa chon lam cdu tric dir liéu trong nghién ctru nay. Két qud
nghién ctru tao mé hinh Topo cho cdc thiva ddt cé thé khdng dinh tng dung
mé hinh TIN trong qudn ly dir liéu dia chinh la hoan toan khd thi. Pdng thoi
cling khdang dinh rang bai todn xik Iy két hop dir liéu dia hinh, dia chinh trén

madt mé hinh dir liéu chung cé y nghia thuc tién cao.
© 2019 Trwong Pai hoc M6 - bia chat. Tt ca cic quyén dwoc bao dam.
1. Mé& dau duong Breakline ... bang cac thao tac bién tip md

Hién nay, phwong phap mo hinh héa bé mat
trai dat st dung mang lwéi tam giac khong déu
(TIN) van 1a mét trong nhirng phwong phap dwoc
st dung chu yéu trong mo ta dia hinh. Thong
thuong, qua trinh mo6 hinh héa mot bé mat dia
hinh dworc thuce hién theo cac buéc nhu sau:

Bwéc 1: Xay dung mo hinh tam giac (TIN) twr
mot tAp hop cac diém da cho;

Bwére 2: Xt ly cac dac trung dia hinh, cac

“Tdc gid lién hé
E - mail: rem_quanghung@remtechco.vn

hinh TIN nhw hoan déi tam giac (Flip), chén diém.

Khi xay dwng cling nhw bién tap mé hinh tam
giac c6 thé 4p dung nhiéu ciu tric dir liéu khac
nhau nhu: C4u tric dinh va cac dinh lién quan, ciu
tric canh kép DCEL (Ng6 Thi Lién va nnk,, 2016),
cu trac dinh va cac tam giac lién ké (Berg, et al,,
2000).

Trong (Pham Thé Huynh, 2014; Ng6 Thi Lién
va nnk., 2016), sy phti hop va téi wu cta cau tric
canh kép da dwoc chirng minh trong giai quyét cac
bai toan Topo. Cuing véi d6, hién nay trén thé gidi
cling nhu tai Viét Nam, bai toan tam giac hoa - xay
dung lwéi tam giac Delaunay da dwoc giai quyét
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bang nhiéu phwong phap khac nhau nhu: Phwong
phép ting dan, phwong phap chia dé tri, phwong
phap quét mit phang hay mot s6 phwong phap
hoén hop. Dic biét, phwong phap hén hop
(Mayorov, Nguyen, 2010.) da dat dwoc sw hiéu
qua vé mat toc do cling nhw sy 6n dinh vé mat
thuat toan twong dwong nhitng phin mém
thwong mai hang dau thé giéi hién nay nhw
Photomod, Soft Desk, SDR,... Tuy nhién, du dat
dwoc nhiéu hiéu qua va c6 nhiéu hwéng nghién
ctru méi nhwng hién nay vin dé rng dung moé hinh
TIN van chi dwgc chi trong & cac bai toan dia hinh,
con cac bai toan trong dia chinh chwa dwoc nhiéu
cong trinh nghién ctru dé cip, dac biét la bai toan
tao Topology cho cic doi twong dang ving trén
ban d6 dia chinh. Piéu nay dat ra sw cin thiét c6
nhitng nghién ciru dé khai thac dwoc hét sitc
manh, tinh linh hoat, t6¢c do xtr ly cia mé hinh nay
trong dia chinh noéi riéng va cac bai toan dir liéu
hén hop néi chung. Mit khac, sw phat trién cda
khoa hoc ki thuét véi nhitng cong nghé thu thap
dit liéu hién dai, toc do xtr ly ctia may tinh ngay
cang nhanh dat ra cho chiing ta rit nhiéu bai toan
mai trong ca dia chinh va dia hinh. Nhiém vu phat
trién cong nghé va nghién ctiru cic phwong tién dé
gidi quyét cac bai toan da muc dich trén mét mo
hinh dit liéu chung la rat can thiét.

Ké thira va rng dung nhirng thanh qua da dat
dworc trong nghién ctru xay dung mé hinh TIN -
TIN Delaunay, str dung cau truc dir liéu DCEL, bai
bao nay dwa ra mot hudng giai quyét hoan toan
méi 1a bai toan tao Topology cho cac doi twong
dang vung trong dia chinh va dia hinh.

2. Giai quyét van dé

Nhiém vu ctia bai toan tao viing véi dau vao la
céc canh thtra dat, dir liéu diém diu va diém cudi
cua cac canh la div liéu dworc thu thap tir qua trinh
do dac thuc té bang caAc may do tao ra mot chudi
cac dinh hodc canh bién cda thira dat. Tt thap ki
90 cuia thé ki trwedre, bai toan khoanh viing da dwoc
nhiéu céng trinh nghién ctru, giai quyét va dwoc
trng dung trong cac t6 hgp phan mém thwong mai
nhu: PickLot, AcadMap, ArcTopo,... Nguyén tic va
y twdng cla bai toan tao vung la “Mat canh sé c6 2
vung giap va chi 2 viing ma thoi”. Tha tuc chinh dé
thuc hién la “Biét mot canh (dinh) & bién, tim ra
cac (dinh) bién con lai” va da dwoc trinh bay &
(Pham Thé Huynh, 2014).

Qua trinh nay dwoc thwc hién qua cac buéc
sau:

Bwéc 1: Liét ké danh sach cac canh va nira
canh twong Ung;

Buwdrc 2: Sap x€p cac nira canh theo thit tw ting
dan cta so hiéu dinh trai;

Budc 3: Néu dinh trai bang nhau, tién hanh
sap xé&p theo goc 6 hodc goc phwong vi;

Budc 4: Duyét danh sach cic nira canh da sap
xép, tir canh bién da di, cin tim dwoc niva canh dao
cta né. Tiép theo, 1y canh tiép theo ctia canh dao
da tim dwoc dé dwa vao danh sach vung. Thuit
toan két thuc khi dinh phai clia canh tim dwoc
trung véi dinh trai cia canh xuat phat.

Déi vi bai todn tao viing trén mo hinh TIN, c6
2 hwdng gidi quyét nhw sau:

+ Phuong phap 1: Liét ké cac dinh va canh
bién cia vung;

+ Phwong phap 2: Liét ké cac tam gidc nam
trong ving can tao.

Mot s6 thao tac coban lién quan dén xtr Iy tam
giac trén md hinh TIN st dung cau tric DCEL da
dwoc dé cap (Ngo Thi Lién va nnk,, 2016):

- Thao tac chén diém: Khi chén 1 diém P vao
mot tam giac thudc mang ludi trén mo hinh TIN.
Thao tac nay sé ndi cic doan thang tir dinh P dén
3 dinh con lai ctia tam giac va chia ra thanh 3 tam
gidc mai. Trwong hop diém P nam trén canh tam
giac thi tam giac lién ké c6 canh chung v&i tam giac
can chén ciing sé dwgc phan chia. Ttr diém P noi
dén 2 dinh déi dién va tao thanh 4 tam giac mai.
Sau khi chia xong, phai tién hanh cip nhét lai cac
thudc tinh cia canh vao ciu truc dir liéu.

- Thao tic hoan ddi tam giac hay Flip tam giac:
Cac thao tac nay dwgc st dung khi chinh stra, bién
tAp mo hinh TIN trong truedng hop mét s6 tam giac
khong théa man diéu kién Delaunay hay xtr Iy cac
giao cit cla ludi tam gidc voi dwong Breakline.
Sau khi hodn d6i tam giac, thwc hién cip nhat lai
cac tham s6 cho cac canh méi.

- Thao tac x6a tam giac: Cac treong hop dac
biét c6 thé xay ra khi x6a tam gidc bao gom: tam
giac cé mot canh bién, tam giac cé hai canh bién va
tam giac c6 ba canh bién. Tuy vao cac trwong hop
canh bién ma c6 cac cach khac nhau dé xoa tam
giac. Thao tac x6a tam giac rat hay dwoc st dung
trong qua trinh bién tap, xt ly mo hinh.

Trong mo hinh TIN dia chinh, cac tam giac
dwoc xay dwng chi can phu kin bé mét cin mé t3,
c6 thé ton tai nhirng tam giac bet, khong nhat thiét
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phai théa mén diéu kién tam gidc Delaunay nhw
trong dia hinh. St dung mé hinh TIN Delaunay
trong tao Topology cho vung trong dia chinh la sy
ké thira va tin dung két qua ctia cic thuit toan xay
dwng mo hinh tam giac Delaunay da dwoc nghién
ctru. Mat khac, str dung mé hinh TIN Delaunay con
nham muc dich xt ly két hop bai toan dia hinh va
dia chinh ttr mot co sé dit liéu chung.

Khi xdy dung M6 hinh TIN dia chinh tir tap
hop diém va dwa cac canh thira dit vao, cac canh
tam gidc trén mo hinh ¢4 thé sé cit qua canh thira
dat. Néu coi cic canh thira dit 1a cac dwong
Breakline thi vAn dé dat ra 1a xt ly cac trwomg hop
giao cat do. Pay chinh 1a diém khac biét 1ém nhat
gitra ban do dia chinh va dia hinh d6i véi nhiém vu
xtr ly Breakline. Trong ban d6 dia hinh, sau tam
giac héa, khoi lwgng xi ly chi vao khoang 10%.
Trén ban d6 dia chinh, néu coi canh thiva dit dwa
vao la dwong Breakline, khéi lwong can xt ly 16n
hon rat nhiéu lan. Cac phwong phap xt ly dwoc dé
cap trong nghién cru nay dua trén 2 thao tac
chinh la chén diém va hoan déi tam giac. Phuwong
phap xir ly dwong Breakline 1a bai toan co sé, tao
tién dé cho xay dwng md hinh Topo thira dit trén
mo hinh TIN.

2.1. Cdu tric div liéu DCEL trong bai todn
Topology trén mé hinh TIN

U'ng dung m6 hinh TIN véi cau tric DCEL dé
tao Topology la mot hwéng nghién ciru méi trong
muc tiéu xt 1y két hop dir liéu dia hinh va dir liéu
dia chinh tir mét co sé& dir liéu chung. Cach giai
quyét bai todn tao Topology trén mé hinh tam giac
van dua trén nhitng nguyén tic va tw twdng cia
bai toan Topology tong quat. Sw khac nhau & day
la trong trwomg hop tong quat, doi twong
Topology la mdt da giac. Trén md hinh TIN, quan
hé Topology cua da giac dwoc xac dinh thong qua
quan hé Topology ctia cic tam gidc lién ké nhau lat
day da gidc do6. Ciu tric dir liéu DCEL dwoc mo ta
nhw Hinh 1.

Hinh 1. Cdu triic DCEL trong mé hinh tam gidc.

Trong d6: v - Piém goc clia canh ¢; e - Canh e;
e:- Canh dao; e, - Canh tiép theo (canh sau), theo
chiéu kim dong ho va nam bén phai tam giac; Tr -
Tam giac.

DE xac dinh tam gidc thudc thira dit nao, st
dung ciu truc DCEL dé tim cac canh cua tirng tam
giac. Xuit phat tir mot dinh va mat canh trén bién,
dwa vao ciu tric DCEL, tim dwoc cic canh cla tam
giac dau tién c6 chira canh bién. Tiép theo, dwa vao
nira canh (canh dao) dé tim cac canh ctia tam giac
lién ké. Trwong hop canh tim dugc 1a canh bién thi
dirng qua trinh tim kiém canh ctia tam giac lién ké;
nguorc lai, tién hanh tim tiép cac canh cia tam giac
lién ké d6 cho dén khi tit ca cac canh nam trong
gi¢i han badi cac canh bién thira dat dwoc tim thay
thi dirng lai va chuyén sang thira dt tiép theo.
Nguyén tac tim kiém canh trong phwong phap nay
1a mdi nira canh chi dwoc st dung mét lan. Pé
kiém soat vin dé nay cin gan cho cic canh ctia tam
giac mot gia tri e,n d€ phan biét va kiém soat qua
trinh xt ly canh. C4u tric canh kép trong thao tac
tim kiém ndy dwoc mo ta bang ngdn ngit 1ap trinh
Visual Basic nhw sau:

Private Type EdgeDC

eonAs Long " -1: unjoined, -2: used, 0:
DCEL, > 0: Joined

vl As Long dinh xudt phdt

e:As Long canh ddo

en As Long canh tiép theo

Tr As Long tam gidc

End Type

Mot s6 ki hiéu khac dugc quy wée khi lam
viéc: enn (canh tiép theo cta ey), en (canh dao cua
canh next ).

Céac gia tri eon dwge ky hiéu nhu sau: (-1): Gia
tri gan cac canh bién; (-2): Gia tri gan cac canh da
duoc st dung; (0): Gia tri gan cac canh DCEL.

Gia stt, dau vao la dir liéu khong gian dia chinh
gom mot tip hop cac tri do toa do (XY) va mot
danh sach canh cta cac thira dat. Cac canh thira
dat trén ban do dia chinh ciing c6 nhirng dac diém
twong tw nhw duwdong Breakline, khong cho phép
cac canh tam giac trén mo hinh tam giac cat qua.
Do véy, c6 thé coi cac canh thira dit1a cic canh c6
dinh va st dung phwong phap xi ly dwong
Breakline dé xt ly canh thira dat.

2.2. Cac bwérc tao Topology cho déi twong viing
trén mé hinh TIN
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2.2.1 Tam gidc héa dir liéu thu dwgc mé hinh tam
gidc nhw Hinh 2

Hinh 2. Tam gidc héa dir liéu dia chinh.

2.2.2. Pwa cdc canh c6 dinh trong danh sdch canh
vao mé hinh tam gidc

Dwa vao danh sach canh va toa do diém, tién
hanh dwa cac canh ¢6 dinh vao mé hinh tam giac.
Két qua c6 thé co cac tredng hop canh cac tam giac
trén mo hinh sé cit cac canh ¢6 dinh (Hinh 3).

B

Hinh 3. Pwa canh ¢6 dinh vao mé hinh tam gidc.

Vi du trong Hinh 3, khi dwa cac canh c6 dinh
vao md hinh, canh c¢8 dinh AB giao cat v&i canh ctia
mang lwédi tam gidc. Cac canh c6 dinh dwoc xem
nhw cac dwdng Breakline trong m6 hinh tam giac.
Vi vay, can st dung cac thao tac bién tip dé chinh
stra lai mo hinh tam giac.

2.2.3. Xtr Iy canh tam gidc cdt canh c6 dinh
Mot s6 phwong phap dwoc dé xut nhw sau:
- Phwrong phdp Flip tam gidc

Xét cac tam giac doc theo canh c6 dinh. Cac
tam giac lién ti€ép ké nhau sé tao thanh cac cip tam
gi4c c6 canh chung va giao cat véi canh ¢ dinh. St
dung phwong phap hoan déi canh chung cho cac
cdp tam giac, tir diém dau cho dén diém cudi cia

canh ¢6 dinh dé xtr Iy giao cit. Canh c8 dinh trong
trwong hop nay dwoc gitr nguyén, khong thay doi.

Phwong phdp “Chia canh”

Tai cac diém giao ct vdi canh cd dinh, st
dung thao tic chén dé thém diém vao mang ludi
tam gidc. Canh c6 dinh bi chia ra thanh cac doan va
bién thanh cc canh ctia mang lwdi tam giac.

Két qua sau khi xtt Iy canh ¢6 dinh thu dwoc
mo hinh tam giac nhw Hinh 4.

B
Hinh 4. Két quad xt ly canh tam gidc cdat canh cé dinh.

2.2.4. Tao Topology cho cdc thira ddt gi¢i han bdi
cdc canh c6 dinh

C6 nhiéu phwong phap tao Topology cho cac
thira dat hay cac déi twong dang vung trén mo
hinh TIN. Tuy nhién, trong nghién cttu nay chi dé
cap 2 phwong phap Raster va Vector nham chirng
minh kha nang rng dung mo hinh TIN trong xtt ly
dir lidu dia chinh bang giai quyét bai toan tao mo
hinh Topo cho d6i twong vung (thira dat) cé tinh
thuc tién cao. Pong thoi, dinh hwdng cho tng
dung mo6 hinh TIN trong xt& ly két hop dir liéu dia
hinh va dia chinh.

z "

Phwong phdp 1. Phwong phdp “Raster héa” tao
Topology trén mé hinh TIN, st dung cdu triic DCEL

Tw twdng cua phwong phap nay dwa trén
nguyén ly t6 mau Floodfill. Floodfill 1a mdt thuat
toan nham xac dinh cac thanh phan két néi véi
nhau trong mot vung bat ki. Bang cach t6 mau
nhitng thanh phan cé sy két ndi véi nhau, Flood
fill t6 mau cac phan ti thudc cung thanh phan mét
mau duy nhit gitp phan biét véi cac thanh phan
khac.

Cac budc cia thuat toan Floodfill khong dung
dé qui khi t6 mau:

1. Khéi tao 1 diém (pixel) nam trong ving to;

2. Thuc hién t6 loang dan theo chiéu ngang
cho dén khi gap bién thi dirng lai;
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3. Ung v&i mdi pixel trén dong quét ngang,
thuc hién loang dé tim nhirng pixel c6 hoanh do
nho nhat sat véi bién chwra dwoc td nam phia trén
va dwdi;

4. Lap buwéc 2 néu con mét pixel nao chwa
dworc to.

Phwong phap nay dwoc ing dung dé tim va
danh dau tat ca cac canh tam giac trong ving dwoc
gi¢i han bang cac canh ¢6 dinh (canh bién).

Tai Hinh 5, tim tit ca c4c tam gidc ndm trong
ving gi¢i han gitta hai dwong t6 ddm bang cach
tim t4t ca cac canh nam trong vung dé.

Goi cac ntra canh trong mang lwdi tam giac la
€on; €ac canh c6 dinh (canh thtra dit) la cic canh
bién.

Gan gia tri cho cac nira canh e,, nhw sau: Cac
ntra canh e;,=0; cic nira canh la canh bién e,,=-1;
cac nira canh da dwoc st dung eq,=-2.

Thurc hién tao Topology cho thira dat theo cac
buéc nhu sau:

Buérc 1: Trong DCEL, tit cd cic niva canh dworc
gan co vai gia tri e,n=0; cac niva canh bién dwoc
gan co voi gia tri eqn=-1.

Buwéc 2: Ttr mot nira canh e bat ki trong viing
muén khoanh, cAn tim tam giac chira e bang cach
kiém tra 2 tam giac ké nhau c6 canh chungla e c6
nam trong vung xét hay khong;

C6 2 trwong hop xay ra:

Trwomg hop 1: Néu tam gidc tim duwgc nam
ngoai vung xét thi thoat chwong trinh. Ngworc lai,
thuc hién tiép bwérc 3.

Trudng hop 2: Néu nira canh e c6 e,n= -2 thi
thoat chwong trinh (canh da dwoc st dung).

Buwéc 3: Ghi vao danh sach cac tam giac trong
vung va té mau cho tam giac vira tim dworc;

Buérc 4: Tlr nira canh e ban d4u, tim nira canh

tiép theo cla e (ntra canh e,) va nira canh tiép theo
cla e, (nra canh enn);

Bwére 5: Gan gia tri: eon =-2 cho niva canh e ban
dAu va cac nira canh vira tim dwoc & bwédc 4 (da st
dung);

Buéc 6: Tim ti€ép nira canh dao cla e (nlra
canh e;), nira canh dao cuia e, va ntra canh ddo cda
enn. Lan lwot duyét néu gia tri e,n ctia ntra canh xét
bang 0 thi quay lai thwc hién bwdc 2 va st dung
chinh canh d6 dé€ bat dau thao tac duyét mai. Qua
trinh thuc hién két thic khi tat ca cac canh khéng
phai canh bién trong viing dwoc gin gia tri e,n=-2.

Nhan xét: Cac canh bién cé gia tri e,n = -1 sé
khong dwogc xét. Trong qua trinh xét, cac canh gan
gia tri eon = -2 nham danh d4u canh da dwoc st
dung, trdnh nham 14n khi tim kiém cé4c canh cta
tam giac tiép theo. Nhw vay, thuit toan sé lap di lap
lai va lan din twong tw phwong phap t6 mau trong
thuat todn Raster. K&t thuc khi tit ca cac canh
DCEL trong vung xét (thira dat) déu da dwoc tim
va duyét qua. Két qua thu dwoc 1 tip hop cac canh
clia cAc tam giac nam trong viing can tim. Néu coi
cac tam giac trong ving can tim 1a cac pixel trong
phwong phap t6 mau loang, cong viéc can lam dé
tao vung (Topology) 1a tim tit cad cic tam giac c6
canh (DCEL) dwoc gan gia tri e,,=0, twong tw nhw
khi thyc hién thuat toan t6 mau loang gitra cac
pixel trong Floodfill. Cac canh bién lic nay cling
doéng vai tro nhw nhitng pixel gi¢i han dwgc gan
gia tri khac dé& viing khép kin, khong bi rong.
Phwong phdp 2. Ung dung Phwrong phdp Vector dé
tao Topology trén mé hinh TIN

Tw twdng cia phwong phap nay dwa vao méi
quan hé gitra cac canh bién cta viung xét, twong tw
bai toan tao Topology trong treong hop tong quat.

Hinh 5. Tim cdc tam gidc theo canh.
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Xuat phat tir 1 canh bién cta ving xét, tim
canh bién lién ké tiép theo. Thao tac nay dworc lap
di 13p lai cho dén khi canh bién lién ké tiép theo
trung véi chinh canh bién xuét phat thi dirng lai va
lru vao danh sach canh ctia vang. Khi dé, viung
dworc khép kin.

Hinh 6. Xudt phdt ttr mét canh bién, tim canh
bién tiép theo.

Twong tw nhw phwong phap “Raster héa’,
trong ciu truc canh DCEL cén c6 1 bién (c&) gan
€on VA €O CAc gia tri e,,=0, eon=-1, exn=-2 tiy thudc
vao vin dé str dung cac nira canh trong qua trinh
xét. Phwong phap Vector chi xét cac niva canh bién
c6 gid tri gan epn = -1.

Dwa vao dau hiéu nay (e.n =-1), xuit phat tir
canh bién, tim canh bién tiép theo (chiéu ngwoc
chiéu kim dong ho). Qua trinh tim kiém lap di 1ap
lai (chi tim ddi v&i cac canh dworc gan gia tri eon =-
1) cho dén khi canh tim thiy tring canh xuit phat
thi viing dwoc khép kin.

Cac budrc tao Topology cho viung dwoc mo ta
nhw sau:

Bwée 1: Gan co ey = -1 cho tat cd cac niva canh
1a canh bién (canh thira dat);

Budrc 2: Xuat phat tir mot canh bién e, duyét
danh sich cac canh tiép theo (canh e,) va canh dao
cda e (canh e dén khi tim dworc canh cé cing gia
tri epn=-1.

Qua trinh tim kiém két thuc khi canh e,=e
(Canh xuat phat ban dau).

Theo phwong phap nay, sau khi da xt ly dworc
Breakline vin dé tao viing tré' nén don gian. Trung
tAm cla thuat toan 1a bang cach nao dé tim dugrc
canh bién tiép theo cla viing xét c6 gia tri gan e,, =
-1 trong lwu trir DCEL.

Duwa vao cac thudc tinh e, va e; clia canh e ban

dAau, thuit toan tim kiém dwoc mé ta nhw sau:
Thudt todn tim kiém

Budc 1: Bat dau vong 13p thir nhit: Liy nira
canh bién e cia viing can xét lam canh xuét phat,
lwru lai gia tri ndy bang mot bién tam e,. Can tim céc
canh bién ti€p theo cua nira canh e vira nhip vao
(canh xudt phat);

Str dung ham iEnext v&i cac thi tuc nhw sau:

DPAau vao: Nira canh e la canh bién (canh xuit
phat) ciia vung

DAu ra: Nira canh bién tiép theo ctia viing do.

Budc 2: Thyc hién vong lap thi 2: Xudt phat
tir canh bién e, tim canh tiép theo cta e (canh ey);

Bwéc 3: Tim canh dao e, clia canh e, vira tim
dwoc & bwéce 2;

Burére 4: Xét gia tri e,n cila canh dao ens

- Néu e,,=0 thi tiép tuc thwc hién vong 1dp thi
2.

- Néu eyn=-1 thi thoat vong lap thit 2. Tim nira
canh dao cla ep, lwu lai gia tri canh nay lam nira
canh dé duyét méi vong lap thir nhit (xuit phat)
va thoat khéi ham.

Thuwc hién vong lap thir nhat cho dén khi canh
e dang duyét trung véi canh xuit phat e, thi két
thugc;

Buéc 5: GOp tit ca cac canh bién tim thay thu
dwoc Topology ctia vung (thira dat) xét.

Két thiic thudt todn

z

So v6i phwong phap “Raster héa”, phwong
phap Vector don gidn hon vé mat thuét toan. Cach
gidi quyét vin dua trén co s& bai toan tao
Topology tong quat, diém khac biét & day la bai
toan Topology dworc gidi quyét trén mo hinh TIN.
Sw linh hoat trong két néi dén cac thudc tinh cia
ciu tric DCEL cho phép khéng can trai qua cac
buéc sap x€p va loc cho nén thuit toan xi ly
nhanh, tiét kiém dworc rat nhiéu thoi gian va co thé
gidi quyét cic bai toan trén nén dir liéu 16m.

3. Thuc nghiém

Pé kiém tra tinh ding dan cta thut toan,
déng thoi chitng minh két qua nghién ctru giai
quyét bai toan tao Topology cho déi twong dang
vung trén moé hinh TIN, modul thyc nghiém sau
day str dung ngdn ngtr 14p trinh Visual Basic 6.0 dé
xay dung phan mém tinh toan “TIN - Topo”.

M6 ta khi thwc hién tao Topology trén mo
hinh TIN bang modul thuc nghiém nhuw sau:
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3.1 Tao Topology bang phwong phdp “Raster
héa”

Budrc 1: Dwa vao 1 tip hop diém;

Buwéc 2: Tam gidc hod tip hop diém va chuyén
vé DCEL;

Budrc 3: Pua vao cac canh c6 dinh (canh thira
dat) va xt ly (Hinh 7);

Buwérc 4: Nhap vao canh bat ki trong viing can
tao Topology;

Buéce 5: Tim tam giac trong vung va té mau;

Budrc 6: Tim va to kin ving; hién thi (liét ké)
cac tam giac trong vung va tinh dién tich (Hinh 8).

3.2 Tao Topology bang phwong phdp “Vector”

Cac budrc 1, 2, 3 twong tw nhw phwong phap
Raster.

Bwéc 4: Nhap vao canh bién ciia ving (Hinh
9);

Bwérc 5: Tim cac canh bién con lai va tao ving
thanh céng (Hinh 10).

15:3%:11 25/ Thg5 /2018

Hinh 7. Tam gidc hod tdp hop diém va chuyén vé DCEL.

15:40:52 23 Tha5 /2019

DEM_2017 ==

Topo Triangle: 10 4 31 224 232221 208 18 17 16 15 14 13 12 11 19
Topo Area: 3762393 46

Hinh 8. Tim va té kin viing; hién thi (liét ké) cdc tam gidc trong viing va tinh dién tich.
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DEM_2017

Edge= oK
Cancel

DEM_2017 ||

TopoEdges= 26 42 48 54 92 93 87 79 12 18 30

Hinh 10. Tim cdc canh bién con lgi va tgo viing.

4. Kétluan

Két qua nghién ciru tao Topology cho déi
twong vung trén mang lwéi tam gidc la mot hwéng
di méi trong xay dwng va xtr ly dit liéu dia chinh.
Cac thao tac bién tip st dung ciu tric DCEL tuy
twong doi phirc tap, nhwng do tinh chat lién két
canh hét strc chit ché nén bai toan tao Topology
trén mo hinh TIN dwoc gidi quyét hoan toan don
gian.

Dwa vao ddc tinh phwong phap trinh bay &
trén, phwong phap Raster c6 nhiéu wu diém khi

g dung gidi quyét cac bai toan trong dia chinh
nhw: phin lép thong tin, cidp nhat bién dong;
khoanh vung trong xay dung ban do hién trang,
qui hoach, tinh todn gidi phéng mat bang,...
Phuwong phap Vetor, ngoai bai toan khoanh vung
nhw ndi dung nghién ciru, c6 thé ang dung trong
bai todn quan ly do thi nhw tim duwdng di ngan
nhat,... V& mat khoa hoc, khi két hop ca hai bai
toan Raster va Vector sé khac phuc dugc nhitng
nhugc diém trong cach giai quyét cia bai toan
Topology truyén théng, dic biét trong xtr Iy chong
pht.
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Loicam on

Nhém tac gia xin chan thanh cam on: BO mon
Dia chinh, Khoa Trac dia - Ban d6 va Quan ly dat
dai; Cong ty CO phan Cong nghé Tai nguyén Moi
trweong va Vat liéu da tao diéu kién gitp d, dong
gop y kién dé hoan chinh néi dung nghién ctru cta
bai bao.

Tai liéu tham khao

2016. Str dung ciu tric canh kép (DCEL) dé lwu
trit va xtr ly mot s6 thao tac bién tdp mo hinh
mang lwdi tam giac khong qui chuén (TIN). Tap
chi khoa hoc ky thudt M6 - Dia Chdt 57. 96-104.

Pham Thé Huynh, 2014. Mot cach tiép cAn m&i
trong viéc gidi quyét bai toan bién tip thira dat
str dung ciu truc dit liéu danh sich canh lién
két kép. Tap chi khoa hoc do dac va bdn do 20.
14-18.

Berg D. M, Kreveld V. M, Overmars M,
Schwarzkopt 0., 2000. Computational
Geometry, Algorithms and Applications,
Springer-Verlag. Berlin.

Tran Thiy Dwong, Nguyén Van Hiép, 2007. Thuat
toan tang dan véi ciu tric di liéu mang ludi
Tam giac theo diém cung thudc tinh tam giac
lién ké. Tap chi khoa hoc ky thudt M6 - Dia Chdt
20.17-21.

Tran Thuy Dwong, Pham Thé Huynh, 2014. M6t
cach ti€p can mai trong viéc gidi quyét bai toan
chong pht ving str dung ciu tric dit liéu danh
sach canh lién két kép. Tap chi khoa hoc ky
thudt M6 - Dia Chdt 46. 73-76.

Mayorov A.A.,, Nguyen T.K,, 2010. M6t thuat toan
hiéu qua dé xay dung tam giac Delaunay // Tin
tirc clia cAc t6 chirc gido duc dai hoc Trac dia va
Do anh. Pai hoc Trdc dia va Ban do hoc Quéc gia
Moscow. Ne2. -c.98-102.

Ng6 Thi Lién, Trin Thuy Dwong, Lé Quang Hung,

ABSTRACT

Solving the problem of region creation on the TIN model with DCEL
structure

Hung Quang Le 1, Duong Thuy Tran 2, Hieu Quang Vu 2, Hue Huu Le 2

1 Resource Enviroment and Materials Technology Joinstock Company, Vietnam
2 Faculty of Geomatics and Land Administration, Hanoi University of Minning and Geology, Vietnam

With the advances in modern science and technology, we are able to collect and integrate data about
earth surfaces to a centralized data model for the purpose of creating topographic maps and cadastral
maps. In reality, when it comes to TIN models in geodesy and cartography, TIN model is used to build
Digital Elevation Model (DEM), Digital Terrain Model (DTM), or Digital Surface Model (DSM). When
applying the TIN model to solve cadastral problems, Topology is a fundamental problem in data
processing and data management. The purpose of this paper is to study and to create Topology of land
plots on cadastral maps by two methods: traditional “Vector” and “Rasterizing” on TIN model. DCEL
structure, which has the advantage of managing independent half edges flexibly in updating data’s
changes, is determined to be the data structure in this study. Research results in creating Topo model for
land plots can confirm that it is possible to apply TIN model in cadastral data management.
Simultaneously, it is also confirmed that the problem of processing combined terrains and cadastral data
on a centralized data model has high practical meaning.



