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TONG QUAN VE HE THONG HCMGIS VA
TOPO HOA DU LIEU CHO MQT LOP BAI TOAN

Vii Thanh Nguyén

ABSTRACT

Ho Chi Minh city is deploying the project “Ho Chi Minh City Geographic Information
System - HCMGIS” with an objective to support the reform in administration and urban
management. This project is a general project for urban management in Ho Chi Minh
city by using GIS technology. The standard data of the city map were built basically but
usually not in topology standard. Author and his colleagues reseached some algorithms
and solutions to convert the GIS notopo data to GIS topo data, built topo conversion tools
and used that data to build many other applications to serve HCM GIS problems such as
plan, traffic, electric power, post, etc.

TOM TAT

TP.HCM dang trién khai dw &n “Hé théng théng tin dia ly thanh phdé H6 Chi Minh (HCM
GIS)” nhdm muc tiéu phuc vu céi céch hanh chinh va quan ly dé thj. Pay la dw &n téng thé
trng dung céng nghé GIS cho quén ly dé thi & qui mé toan thanh phé. D liéu nén chuén
cla toan thanh phé vé co bén da duroc xay dung xong nhung thuong & dang khéng la
chuén topology. Nhém tac gid nghién ciru céac thuét toén va giai phép dé chuyén hoa
dir liéu sang dang topo, xay dung b6 céng cu chuyén hoé va di liéu da duoc topo hda
duoc ép dung cho nhiéu tng dung khac nhau cta thanh phé nhuw bai todn quy hoach,

giao théng, dién Iluc, bwu dién, ...

I. TONG QUAN VE MO HINH
THONG TIN PIA LY VA HE THONG
HCMGIS

Hién nay, viéc nghién ctru va ung dung
cac hé théng thong tin dia Iy GIS da duoc
ung dung rong rdi vao cong tdc quan ly
cling nhu khai théc, st dung thong tin, dir
ligu dia ly. Ap dung thanh qua dat duogc cua
cong nghé GIS trong cong tdc quan 1y cho
cac thanh phé 16n nhu Tp. H6 Chi Minh
1a nhu cau can thiét va cép bach. Bai bao
trinh bay cac két qua nghién ctu vé mo
hinh topology, cai tién cac thuat toan xtr Iy
trén mo hinh topology, xay dung bd cong
cu TopoEditor cho phép chuyén héa cac
dr li¢u dang chua topo sang topo. Két qua
duoc thuc nghlem cu thé qua xay dung ludi
tam giac TIN 1 nén tang co s& dé g1a1 quyét
cac bai toan nhu xay dung ban d6 dia hinh;
chong 16p thong tin; xay dung ving dém
cho cac d6i tuong, ... va cung cho phep hé
thong HCMGIS giai quyét duoc va toi wu
mot s6 bai toan nhu quy hoach, giao thong,

phong chay chira chay, bai toan phan phdi
dién, ...

Hé¢ thong thong tin dia 1y (GIS —
Geographical Information System) la su
két hop giita cong nghé ban d6 sb hoa véi
cong ngh¢ quan tri co s¢ dir 1liéu cho phép
thuc thi, phéan tich, tong hop, truy van, sta
ddi va tryc quan dir lidu dia Iy [1].

M0 hinh dir li€u ctia thong tin dia ly dugce
t6 chtrc thanh hai nhom thong tin chinh. Do
14 nhom thong tin vé phan bd khong gian
va nhom thong tin vé thudc tinh cta doi
tugng.

Moi dir li¢u dia 1y co thé duoc mo hinh
v6i ba thanh phan khac nhau theo quan
niém topology — diém, duong, ving. Mo
hinh dit liéu dia 1y bao gdm bdn thanh phan
sau: thanh phan kho4, dinh vi, thanh phan
phi khong gian, va thanh phan khong gian.

Mo hinh vecto thuong dugc biéu dién
dudi dang diém, duong va vung. Mot thyc
thé dugc xac dinh boi cap toa do (X,Y) va
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cac thudc tinh khac nhu: kiéu diém, mau,
hinh dang.
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Vector data
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Hinh 1: Di liéu vecto

Mo hinh Raster: Dir li€u Raster duoc
phan biét bang don vi pixel. Cau trac dit
liéu ratser 2-D dugc xem nhu la mot ma
tran cac 6 ludi dac trung cho mot 6 vudng
vé mat dat.

Hinh 2: Di liéu raster

Thu thap dir liéu: C6 ba phuong phap
thuong dugc st dung do 1a phuong phap
quét (Scanning), s6 hoa (Digitizing), vecto
hoa (Vectorizing).

Ung dung ban dd: cong nghé GIS ciing
cho phép luu trit thong tin ban d6 trong may
tinh theo cach may tinh hoéa. Nghia 1a luu
trir dudi dang tap tin véi cc cdu trac khac
nhau, bao gdm: Line (dudng), Area (ving),
Point (diém), va Text (van ban).

Contour: la ban d6 bao gom cac duong
noi cac vi tri diém co6 cung gia tri vi du nhu:
dd sau cua bién, duong dang ap.

Choropleth: 1a ban do dia chi.

Khai thac dir liéu khong gian: C6 3 loai
quan h¢ khong gian la: Topology, khoang
cach va huéng. Cho mot diém p = (p, p,)
vOi p_va p, ky hiéu cho céac toa do cua p
theo truc x va truc y tuong ung.
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Hinh 3: Cic déi twong chinh trong bin do

Topographc

Contour

Chorapleth

Real world

Hinh 4: Cac kiéu bin dé

Quan hé Topology: 1a cac quan hé bat
bién dudi cac phép bién ddi Topology, vi
du cac quan h¢ nay dugc gitt ngay khi ca
hai ddi tugng bi quay, dich chuyén, hodc
co gian.

Pinh nghia: Ciac quan hé Topology
giita 2 d6i tuong A va B dugc dan xuét tir
9 truong hop giao clia cic phan trong, cac
bién va phan bu ciia A va B v6i nhau. Céc
quan hé nay gém c6: A khong giao voi B,
A tiép xtic v6i B, A chong lap B, A bang B,
A pht B, A bi phu boi B, A chtra B, A nim
bén trong B.

Quan hé khoang cach: 1a cac quan h¢
so sanh khoang cach cta hai d6i twong véi
hang sb cho trudc sir dung mot trong cac
toan tir sd hoc.
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Dinh nghia:

Cho Dist:0Ox0O — R" 1a ham khoang
cach, cho o 1a mot trong cac todn tir s6 hoc
{=,==} (s e{=,>,=}),cho deR vaA
va B 1a hai doi tugng khong gian. Thi A va
B ¢6 quan hé khoang cach néu va chi néu
Dist(A,B) s d.

Quan hé hudng: Quan h¢ hudng cua
hai doi tugng khong gian dugc dinh nghia
bang mot diem dai dién rep(A) cua doi
tugng nguon A va tat ca cac diém cua doi
tuong dich B.

Dinh nghia: Goi rep(A) la thé hién cua
doi twong nguodn A.

'By BSC A

By 1Sy nam A

Hinh 5: Quan hé vé huéng giita cdc doi twong

Quan hé B dong béc A ton tai néu va
chi néu:

VbeB:b, 2rep(A), nb, 2rep(A),

Cac huong dong nam, tdy nam va tdy
bac duoc dinh nghia tuong tu.

Quan hé B bic A ton tai néu va chi néu

Vbe B:b, 2rep(A),

Cac hudéng nam, tdy, biac duoc dinh
nghia tuong tu.

Quan hé¢ B huéng bat ki A dung cho
moi A, B.

Quan hé lan can phtrc: Cac quan h¢
topology, khoang cach va hudéng co thé
duoc két hop dung cac toan tir logic A (va)
cling nhu Vv (hoac) dé bi€u dién céac quan
hé 1an can phuec.

HE qua: Néur, var, 1a cac quan h¢ lan
can, thir, Ar,var v r,cling la cidc quan h¢
lan can (phuc).

bo thi vung khong gian lan can: Cac
khai niém vé do6 thi lan can, cac duong lan
can va cac thao tac co ban trén d6 thi duoc
xay dung dua trén cac quan hé 1an can.

Pinh nghia: Cho neighbor la mdt quan

ATA N \ N 1r 5 ~ 1A 5
hé lan can va DB < 2" la co so dir liéu cua

cac ddi tugng khong gian.

Hinh 6: Do thi lin cdn va viing lin cin
DB
Gne[ghbor = (Nﬂ E)
1a mot @6 thi, trong d6 N 14 tip cac nut
tuong g véi tap cac doi tuong o € DB,

® Nt

Budng

Do thi lan can:

Tap cac canh £ < Nx N chura cap nat
(n,n,) néu va chi néu ’neighbor(nl,nz) thoa
man. Cho n ky hi¢u s6 ntt cua N va cho e
ky hiéu sb canh cua E. Thi, f:=e/n ky hi¢u
cho s6 canh trung binh ctia mét nut.

Duong 1an cén 1a mot chudi cac nut
[n, n, ..., nkl, quan hé nelghbor(ni,’niﬂ)
théa man cho tatca n, € N, 1 <i<k. SO nut
k dugc goi 1a chi€u dai cia duong lan can.

B6 dé: So duong lan can c6 chicu dai k
bat dau tir mot nut cho trude la <! thi so
duong lan can co chicu dai k 1a n*f*!.

Gi6i thiéu vé du an Hé thong thong tin
dia 1y thanh phé H5 Chi Minh (HCMGIS):
do UBND TP.HCM quan ly, S6 KH&CN
chu tri. HCMGIS 1a tap hop cac hé théng
thong tin dia 1y chuyén nganh thudc
TP.HCM, duogc hinh thanh va xay dung
nam tir 2002. Pay 1a du an tong thé ung
dung cong nghé GIS cho quan ly, dac biét
la quan ly do6 thi. Cac phan hé dugc xay
dung trong duy an nay mang tinh chuyén
nganh, & qui md toan thanh phd (cac 16p
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thong tin dién, nudc, giao thong, cong trinh
ngam, moi truong, dan cu, ...). Mdi phan
hé 1a mot du an thanh phén, 1a co so cung
cap dir 1idu nén chuan cho thanh phé.

Quan tri chung cac
tién ich céng cdng

T& chitc mot he
thdng GIS ng
dung

_| Phattrién
77" |__cong déng

Phang chay

Hinh 7: Té chikc hé théng HCMGIS

Muc tiéu cua du an HCMGIS la xay
dung hé théng GIS ung dung nham lién
thong, trao ddi, tich hop dir li¢u cua cac S&,
Ban, Nganh cap Thanh phd va Quan/Huyén
phuc vu cong tac quan ly hanh chanh Nha
nuée, xay dung va qui hoach phat trién
kinh té xa h¢i TP.HCM.

PHAN HE
GIAO THONG

4
PHAN HE CAP NUGC

y
PHAN HE BUU BIEN

y
PHAN HE BIEN LUC PHAN HE THOAT NUGC

Hinh 8: So dé cdc phin hé cia HCMGIS

HCMGIS 1a mét hé thong thong tin dia
1y c6 nhiéu thanh vién, mdi thanh vién 1a
mot hé thdng con (phan hé) cia HCMGIS
hoat dong tuwong tdc nhau theo nhitng qui
dinh trong cong viéc khung cta hé thong,
goi 12 cong viéc khung HCMGIS. Sb luong
thanh vién tham gia HCMGIS khong bi
rang budc bai thiét ké ban dau vi HCMGIS
c6 thé két nap thém thanh vién bat ky tai
thoi diém nao. M&i hé thdng con 1a mot
don vi quan 1y cua thanh phd, hoat dong
chuyén sau vé mot linh vuc. Cac hé théng
con hoat dong hoan toan ddc lap vé to chirc
mang, phan mém, t6 chirc dit liéu chuyén
nganh cua minh. Hé thdng HCMGIS phat
trién theo 2 giai doan: (1) tp trung kién tao
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hé thong nham xay dung co s ha tang cua
hé thong; (2) cht trong phat trién céc dich
vu tng dung cong ngh¢ thong tin dia ly.

Co s¢ dir liéu cua hé théng thong tin dia
Iy HCMGIS dugc xay dung thanh co sé dir
liéu nén, co sé dir lidu dung chung va co
so dir li¢u cua tirng chuyén nganh, goi la co
sO dir liéu chuyén bi¢t. Dir li¢u chuyén biét
duoc phan thanh 3 loai: dir li¢u dung chung,
dir li¢u dung riéng va dir li¢u dac biét.

Gidng nhu cac mo hinh hé thong thong
tin khac, dir liéu ctia hé thong HCMGIS 1a
thanh phan quan trong nhit cua hé thong
va né chiém khoang 70% ty trong cta hé
théng. Gia tri cua hé thong phu thudc vao
cac yéu té cua dit liéu nhu loai dit liéu, do
chinh x4c, mirc do chi tiét, tinh hién thuc,
... Tuy nhién phan 16n di liéu ctia hé thong
HCMGIS, bao gém ca cac dit liéu nén, dix
liéu dung chung va dir liéu dung riéng tai
cac phan hé thuoc hé thong HCMGIS déu
chua dugc topo héa. Do d6 s& khé khan rat
nhiéu khi trién khai cac phan hé khac nhau
ctia hé théng (nhu phan hé giao thong, phan
hé cép thoat nudce, phan hé buu dién, phan
hé dién luc, ...) va ngay tai Trung Tam tich
hop HCMGIS (co s6 dit liéu dia chét, co so
dir liéu ban do nén, ...).

II. TO CHUC CcO SO DU LIEU
KHONG GIAN.

Co s¢ dir liéu khong gian 1a mot tap cac
thu tuc va ham dugc tich hop lai dé luu tri,
truy cap va phan tich dir li¢u khong gian
mot cach nhanh chéng va hi¢u qua.

Sép xép dir liéu khong gian ([1],[3],[10]):
kha ning sip chi muc, xép dir liéu khong
gian 1a mdt ky thuat dac biét. Chi muc
khong gian can phai:

Tim ra nhitng ddi tuwong trong dir liéu
khong gian da dugc sap xép ma co su tuong
tac voi mot diém hay mot vung cho trudc.

Tim ra nhiing cdp d6i tuong trong dir
liéu khong gian da dugc sip xép co su
tuong tic vé khong gian voi nhimg ddi
tuong khac.
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Hinh 9: So' @6 mé hinh té chirc div ligu ciia HCMGIS
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K¥ thuat sap xép dir liéu khong gian c6
the sir dung k¥ thuat sap xép R-tree hodc k¥
thuat Quadtree, hodc ca hai.

Chi muc R-tree: Loai chi muc R-tree ¢6
thé tao chi muc trén khong gian bon chiéu.

R-tree thyc hién phép xdp xi cho
timg ddi twong hinh hoc bang cach bao
quanh ddi twong d6 bang mot duong bién
chir nhat nhé nhat (goi 13 the minimum
bounding rectangle - MBR).

Hinh 10: Cay chi muc cic MBR

Chi muc Quadtree: Qua trinh xay dung
chi muc Quadtree, khong gian toa dd (trén
16p chira toan bd céac dbi tugng hinh hoc),
phai qua mot tién trinh goi 1a “lat d4” hay
“chia 0” (tessellation), tao ra nhitng “6 cd”
(tiles) khong chdng 1én nhau va phu kin bé
mit cta cac d6i tuong hinh hoc. Viéc “chia
6” tién hanh theo cach chia khong gian toa
dd thanh nhiing khong gian chitr nhat can
d6i nho hon. Qua trinh chia lién tiép dién
ra cho dén khi cac “6 ban co” dat tGi tiéu
chuan (vé kich thudc hoic sb luong).

I11. MO HINH TOPOLOGY
1. Dir liéu hinh hgc va dir liéu Topology

Céc phan mém hién nay cho phép xay
dung cac ban dd mo ta thé gioi thuc tir
cac dbi tugng dir liéu hinh hoc co ban nhu
diém, duong, ving, vin ban. Thong thuong
cac d6i tuong nay 1a cac ddi twong roi rac.
Nguoc lai, dir liéu topo cling dugc xay
dung tir cac ddi tuong hinh hoc co ban va
chung c6 quan h¢ véi nhau. Muac d§ quan
hé tiy thudc vao cip d6 Topology. Mot kho
khan gdp phai hién nay khi xay dung céc
tmg dung dua trén dit liéu topo 1a nguon dir
liéu topo khong co san.

Mo hinh Topology: Néu nhu ban db dia
hinh mo ta nhirng vi tri vat Iy va hinh dang

clia cac ddi tugng ty nhién thi mo hinh
topology thé hién cac modi quan h¢ gitra cac
doi tugng do.

2. Cac khai niém co ban:

Sau day la cac khai niém co ban dugc s
dung trong m6 hinh Topology:

Vertices

7/ \
\ p
\

Hinh 11: Minh hoa vé niit va canh

Link

Node

Nut va canh lién két: Trong hé thong
thong tin dia Iy cac d6i twong duong thang
(Lines) con dugc goi 1a canh lién két (Links)
dugc tao tir nhitng diém (Vertex) va nhiing
nat (Nodes) tai hai dau mut cia canh.

Polygons

Seed points
Hinh 12: Minh hoa vé ving
Vung (polygon): la mdt vung khong
gian dong, dugc chi ra boi gidi han cia tap
hop céc canh va diém ma c6 moi quan h¢
dén tinh chat dia 1y cau tao nén no.

N
Right Edge
Right Face
® Nit
3 Canh
° —> Ngudc chiéu kim déng hd

Hinh 12: Minh hoa mgt sé khdi ni¢gm co béin
trong mo hinh Topology

Start Node: Nt bit dau cua canh.
End Node: Nut két thuc cua canh.
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Right Edge: Canh dau tién gip khi
di chuyén nguogc chiéu kim dong ho tai
EndNode cua canh hién tai.

Left Edge: Canh dau tién gip khi di
chuyén nguoc chiéu kim dong ho tai
StartNode cua canh hién tai.

First Edge: Canh duoc chon ngau nhién,
duogc xem nhu 1a canh dau tién cho viéc tim
kiém cac canh ké cua nut.

Left Face: Mat ¢ bén trai ciia canh khi di
chuyén tur nut bat dau dén nut két thuc.

Right Face: Mat ¢ bén phai cua canh khi
di chuyén tir nat bat dau dén nat két thuc.

Minimum Bounding Rectangle (MBR):
Khung chir nhat nhé nhat chira toan bo doi
tuong.

Inner Ring: Bién trong ctia mat.
Outer Ring: Bién bao ngoai cua mat.

béc trung: mo hinh cua dbi tuong dia li
the gidi thuc.

3. Cac loai d6i twong hinh hoc co sé
trong mo6 hinh Topology

C6 3 loai ddi tugng hinh hoc co sd: nut
(node), canh (edge) va mat (face). Mot dbi
tuong co so khac nira 1a van ban. Bén dang
dbi tugng co so nay duoc két hop lai véi
nhau dé mo ta bat ki hién tuong dia li nao
st dung hinh hoc vecto.

Nt — Nodes: ¢6 hai loai: nat thuc thé va
nut két noi.

Hinh 14: Cic déi twong hinh hoc co sé trong
mé hinh Topology

T5ng quan vé hé théng HCMGIS va topo hoa dir liéu cho mot [op bai toan

Nut thyc thé: Nut thuc thé dung dé
thé hién cac dic trung riéng biét hoic vo
hudng.

Nut két ndi: Cac nit két ndi xuat hién &
cac didu mat cua canh va duoc lién két vé
mat topo vdi cac canh khac.

Canh — Edge: Cac canh dugc ciu thanh
tir mot tap co tha ty cua hai hay nhiéu cap
toa dd (x,y) hodc (x,y,z). Téi thiéu hai trong
s6 céac cap toa do phai dugc phén biét.

Mit — Faces: Déi tuong mat la doi tuong
hinh hoc hai chiéu duoc dinh nghia boi cac
canh; d6i tuong mat thuong dugc dung dé
thé hién cac dic trung ving. Cac doi tuong
mat dugc dinh nghia bdi cac tham chiéu vé
mat Topology téi tdp cac canh hinh thanh
nén cac bién clia mat.

Topology: C6 4 cap do Topology: 0, 1,
2,3. O cép 3, cac két ndi vé mat Topology
hién dién mét cach tuong minh. O cép 0,
khong co thong tin Topology dugc thé hién
mot cach tuong minh.

Mot sé thuit toan co ban trén méd
hinh Topology ([1],[3]).

Thudt todn: Tim canh ké ciia nit ([1]).

R |

Canh trdi - LE

NGtbdtddu NGt két thic
SN EN

Canh dugc chon e~ = === === -
theo chiéu quay

/=
\\
Canh phai- RE *

Hinh 15: Cac canh lan cdn ciia nut

Thuat toan nay cho phép tim kiém céc
canh noi vo1 mot nut duoc cho trudc.

Thudt toan: Tim cdc nut ldn cdn clia
nut ([1]).

Thuat toan tim cac nut lan can mot nut
thuong gap trong cac bai toan trén moé hinh
topo. Hai thuat toan tim nut lan can trén chi
cho phép tim kiém cac nat ké truc tiép voi
nat duoc cho (hai nut nbi véi nhau thong
qua mot canh). Thuat toan tiép theo cho
phép tim kiém cac niit ndm trong ban kinh
R véi tam 1a nat dugce cho. Nhu vay, nut
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duoc chon tra vé néu khoang cach tir tam
dén né (dugc tinh theo duong di trén mang,
khong phai la duong chim bay).

| Mang Iutdi nt

__/Khuang céch t tam dén cac

dau mit bng R

o Natném trong pham vi bén kinh R
(tinh theo mang Iudi)

O NGt tam

Hinh 16: Cdac nut trong ban kinh R

Thuat toan: Tim vung

PV T m———
Chigu quay d&'tim cdc | 2
canh thudc viing H :}\.
H
|

S
~
-~
=~
~.

Hinh 17: Cdc vung civia canh

Theo md hinh Topology nay, ddi tuong
ving ton ta1 khi m6 hinh ¢ dang Topo cap
3. Khi 6 mdi canh c6 hai vung dugc goi la
vung bén trai (LF - Left Face) va ving bén
phai (RF — Right Face). Cac thuat todn nay
dugc ap dung dé tim cac ving khong chira
h6 bén trong va dé dung khi chua co dir
liu vé vung bao gém thudt toan xac dinh
vung bén trai cua canh ([1]) va thuat toan
xac dinh vung bén phai cia canh ([1]).

IV. PHAN MEM XAY DUNG BOQ BIEN
TAP DU LIEU TOPOLOGY

Chuong trinh minh hga dugc st dung
ngon ngtr Visual C++ 6.0 cho cai dit va
dugc két ndi dén MySQL dé quan 1y co s
d@ li¢u. Chuong trinh minh hoa thyc hién
cac thao tac bién tip co ban nhat trén cac
d6i tugng topology. Céc bang co s dit liéu
duogc t6 chirc luu trit trong MySQL dang
chuan nhit dinh. Topology Editor chi yéu
thuc hién viéc thao tac trén nguén dir liéu
theo dang chuan VPF va chuyén cac khudn
dang tir sang dang chuén topo.
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Viéc thao tic v6i nhimng ddi tugng dix
liéu khong gian s€ gdm ba qua trinh sau:

« Qué trinh tao ra cac d6i tuong méi hay
loai bo doi tuong cll.

* Qua trinh tao quan h¢ giira nhitng d6i
tuong khac nhau.

* Qua trinh tao thudc tinh cho dbi tuong.

Mot s6 chirc ning co ban ciia phan
mém.

Chtrc nang thém mot nit méi: vi¢e thém
mot nut maéi roi lan luot thém cac canh do
nat nay quan ly s€ de dang va don gian hon
thém mot canh tryc tiép.

Hinh 18: Minh hoa bai toan thém mot nut

Mot s6 chirc nang khac nhu:

* Chtrc ndng Split canh.

* Chtrc nang x6a mat nut.

* Chtrc nang x6a mot canh.

* Chirc nang Merge mat.

* Chtrc nang Xo6a mat.

* Chtrc nang Split mat.

Nhoém tac gia da thu nghiém va tng
dung phan mém bd cong cu bién tap dir licu
Topology dé xay du’ng ludi tam giac TIN
hiéu qua, két hop diéu kién Delone (thuat
toan dd dwoc nhom nghién ctru va cai tién
trén diéu kién Delone - [1]) la nén tang co
sO dé giai quyét cac bai toan nhu xay dung
ban d6 dia hinh; chong 16p thong tin; xay
dung vung dém cho céc doi tugng, ... tir d6
g6p phan giai quyét cac van dé quan trong
trong h¢ thong HCMGIS nhu phan hé quy
hoach, phan h¢ giao thong, phan hé dién
lyc, phan h¢ buu dién, ...
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Cip Tén Cic doi twong Mo ta Vi du
co' SO
3 | Quan hé Node két ndi, |Bé mat duoc phan chia béi
Topo déy du | node thuc thé, tap cac mat duoc chon ky
canh va mat va phan chung duy nhat.
Céc canh chi gap nhau tai
cac node.
2 | Do thi ph:fmg Node thuc thé, | Mot tap cac canh va cac

node két noi va
canh

node ¢ do khi chiéu vao bé
mat phang, cac canh chi
gap nhau tai cac node.

phing

1 | D6 thi khong

Node thuc thé,
node két noi va
canh

Tap cac node thuc thé va
cac canh co thé gap nhau
tai cac node.

0 |Thé hién
hinh bao

Node thuc thé
va canh

Tap cac node thuc thé va
cac canh. Cac canh chi
chura céc toa dg, khong phai
1a node bat dau va node két
thuc.

Bdng 1: Tong ket dic tinh ciia 3 cap va vi du vé moi cap

Hinh 19. Két qua lwéi tam gidc TIN
thé hién ¢ dang dwong

Eile View Tools Help

LA RN

1:857 1:867 AP NUM

i ® s
Hinh 20: Két qud lwéi tam gidc TIN
thé hi¢n ¢ dang mat.

V. KET LUAN

Trén nhitng két qua dd nghién ctru va
thir nghiém o trén, nhom tac gia nhan thiy
dir liéu sau khi da dugc topo hoa (m6 hinh
topology) c6 thé cho phép xir 1y théng
tin hi€u qua hon khi chua dugc topo (mod
hinh hinh hoc thong thuong). Nhom téac
gid da xay dung thanh cong bd cong cu
TopoEditor truc quan, than thién, dé st
dung va da duogc ap dung truc tiép cho hé
théng HCMGIS cuia thanh phd va tai Trung
Tam HCMGIS va duoc danh gia két qua
tmg dung tuong dbi tét so voi yéu ciu
cia hé thong GIS tng dung trén mé hinh
Topology ([1]).
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