Nghién ciru

NGHIEN CUU XAY DUNG MO HINH THANH PHO 3D VOI
SU KET HQP CUA GOOGLE SKETCHUP VA ACRGIS - THU
NGHIEM KHU PO THI CIPUTRA, HA NOI

Lé Thi Thu Ha, Pham Thi Thanh Thiy
Truong Pai hoc Tai nguyén va Méi truong Ha Noi
Tém tit
Mo hinh thanh phé 3D voi cac nhom ngi dung, do chi tiét khdc nhau phuc vu cho
cdc muc dich khdc nhau, la cong cu hitu ich dé hé tro cong tac quy hoach va kién tric
cho thanh phé ciing nhie ndng cap hoan thién hé thong ha tang giao thong dé thi tai
nhiéu nude phdt trién. Hién nay, viéc thanh ldgp mé hinh 3D véi nhiéu phwong phdp
thanh lap, khuon dang dir liéu, ccfp do chi tiét thé hién, sw da dang phu thuoc vao cdc
céng nghé phan mém san cé trong tirng truong hop. Cdc phan mém tro givip thanh
ldp mé hinh 3D luén luén dweoc cdp nhdt va nang cap. Cdc nghién civu thiee nghiém
da thanh ldp mé hinh 3D theo cdc ty 1¢ nhdt dinh, hodc da thé hién & mét cdp do chi
tiét nao dé ciia mé hinh 3D. Bai bdo nghién ciru xdy dung mé hinh thanh phé 3D véi
suw két hop cdc dir liéu thu thap duoc biéu hién dudi nhitng ccfp dé chi tiét hién thi 3D
khdc nhau dya trén sw két hop ciia phan mém ArcGIS va Google Sketchup dé dwa ra
mo hinh truc quan thw nghiém khu do thi Ciputra, Ha Noi. Sau khi xdy dung thanh
cong mo hinh thanh phé 3D khu vuec thuc nghiém, tao ra mot moé hinh co tinh truc quan
cao, mé hinh thé hién cac cd}) muke dé chi tiét cua cdc doi twong 3D, chira dung co so
dit liéu day dit phuc vu cdc nghién civu tiép theo lién quan dén xu thé phdt trién va iing
dung 3D GIS trong thuc té.
Tir khoa: Mo hinh thanh phd 3D; Google Sketchup; ArcGis
Abstract

Building 3D city model using the combination of Google sketchup and Acrgis - A
case study in Ciputra urban area, Hanoi

3D city model with different contents and details has become an effectiver tool
for urban planning and transportation infrastructure renovation in many developed
countries. Nowadays, 3D model can be established using various updated and effective
softwares. This study combines ArcGIS and Google Sketchup softwares to create a
visual 3D model of Ciputra urban area in Hanoi. The created 3D model shows details
of 3D objects with enough informationfor further study of the development trend and

application of 3D GIS in practice.
Keywords: 3D city model; Google Sketchup; ArcGis
1. Mé dau may quét laser, may quét 3D scanner, cac

Trong nhitg nam gin day su phat cong nghé d6 hoa 3D computer, 3D GIS

trién nhanh chéng cua khoa hoc cong
nghé da tao ra nhiéu thiét bi phan clng
cling nhu phan mém c6 tinh tng dung cao
trong linh vuc Tric dia, Ban dd va Thong
tin dia ly. Véi cac thiét bi hién dai nhu

hay cdc mé hinh 3D d¢ chi tiét cao (thanh
phd 3D) di nhanh chéng duoc tmg dung
trong thuc té dé phuc vu quy hoach, quan
ly moi truong do thi, khong gian, canh
quan,...[4, 5, 6, 9, 10].
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Trong thuc té mo hinh thanh phé 3D
dugc chinh quyén nhiéu thanh phd & chau
Au quan tdm. Budc déau, ho xay dung mo
hinh thanh phd 3D duya trén nén ban d6
dia chinh, d6 cao cta cac khéi nha duoc
xac dinh v6i d6 chinh xac twong dbi tir
cac nguén co s& dit lidu dia ly co san. Sau
do, song song vdi viéc cap nhat mo hinh,
ho tim cach xac dinh lai d cao cho tung
khéi nha mot cach chinh x4c va chi tiét
hon tir cac nguén dir liéu méi nhu anh
chup may bay ty 1€ 16n, anh quét Lidar
tir may bay. Nhiéu nuéc Tay Au trong d6
c6 Ptic, Ha Lan da c6 anh hang khong,
anh quét Lidar tr may bay ¢ ty 1¢ 16n phu
trim, thanh phé Copenhagen - Dan Mach
vdi khoang 130.000 ngo6i nha c¢6 d6 chi
tiét cao duoc tao dung trong méi truong
1ap thé cta cong nghé anh s6 trén nén dir
liéu DGN cua phén mém Microstation [9,
11, 15, 20, 21].

O Viét Nam, cac co quan, td chuc
chuyén nganh tuy theo yéu cau riéng biét
va diéu kién co s¢ vat chat k§ thuat cua
minh clng d3 c6 mot sd san pham do hoa
co cac yéu t6 dia hinh 3D trong d6 nhu:
So d0 tuyén, mat cit trong cac nganh giao
thong, thuy loi; DEM (Digital Elevation
Model - M6 hinh sb d6 cao) dugc tao trong
qua trinh x{r Iy anh may bay; ban d6 tac
chién trong quan sy; mé hinh canh quan
trong gido duc hay du lich, quy hoach,...
[11,12,13,17,18, 19, 21, 22].

Hién nay, cong nghe 3D GIS da dugc
mg dung trong viéc trién khai xay dung
mo hinh dia hinh 3D cua mdt khu vuc
lanh tho véi nhiéu phwong phip thanh
1ap, khudn dang sé liéu, cap do chi tiét thé
hién cling rat da dang phu thudc vao céac
cong nghé phan mém sin cé theo nhiing
dinh hudng st dung khac nhau. Bai bao
nghién ctru xdy dung mé hinh thanh phé
3D véi sy két hop cac dit liéu thu thap
dugc biéu hién dudi nhiing cip do chi

62

tiét hién thi 3D khac nhau dua trén su két
hop cua phan mém ArcGIS va Google
Sketchup dé dwa ra mé hinh truc quan thir
nghiém khu d6 thi Ciputra - Ha Noi.

2. M6 hinh thanh phé 3D va giai
phap xiy dung véi sy két hop sir dung
phan mém Google Sketchup va ArcGIS

2.1. M6 hinh thanh phé 3D

Cong nghé mé phong da duogc ung
dung trong nhiing nam gin diy nhung
chu yéu duoc tmg dung trong mé phong
dia hinh. Mot s6 khai niém ban dau vé
mo phoéng 3D nhu: M6 hinh s6 d6 cao
(DEM); M6 hinh s6 dia hinh (DTM); M6
hinh s bé mat (DSM); Mb hinh ban d6
3D (3D Cartographic Model - 3D CM);
M5 hinh ban db dia hinh 3D (3D Topo-
Cartographic Model - 3D TCM).

Ngay nay vdi cong nghé phét trién
hon, viéc nghién ctru xdy dung ban do
3D, md phong thé gi6i thuc can bd sung
nhitng khai niém mdi nhim hoan thién
hon.

Ban d6 3D, trudc hét 1a ban dd, phai
thoa min ddy du cac dac trung ban chat
cua ban d6, mat khac, ban d6 3D 14 su thé
hién cac ddi twong nghién ctru (dia hinh,
dia vat) trong hé quy chiéu khong gian véi
murc d0 ky hi€u hda va khai quat hoa khac
nhau tuy theo muc dich st dung, dugc thé
hién day du ca 3 chiéu X, Y, H cua d6i
tuong dia ly theo dac trung khong gian
cua chung [14, 16].

Nhu vy, xuét phat tir khai niém Ban
dd 3D, mé hinh ban dd 3D (3D CM) dugc
hiéu 1a sy biéu dién k¥ thuat sé cua cac
thanh phd thuc bang cach mé hinh hoa
bé mat Trai dat thong qua DEM (Digital
Elevation Model) két hop véi cac ky hiéu
mo phong cac d6i trong dia ly voi cac cap
d6 chi tiét (LoD - Level of Detail) khac
nhau, nham hién thi truc quan trén thiét bi
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may tinh. M6 hinh thanh phd 3D c¢6 céc
ddc trung co ban nhu sau:

(1) M6 hinh thanh phé 3D cung cép
mot phuong tién truyén thong tuong tac,
mot khong gian 4o, cho phép nguoi dung
khdm phd cdc mo hinh hoa ciia mdi truong
do thi thuc su;

(2) M6 hinh thanh phd 3D bao gém
ba thanh phéan co ban: Dit liéu khong gian
dia ly, céc hé thong truc quan bién dbi dir
liéu thanh cac mo hinh hoa 3D tuong tac
va phan cimg may tinh;

DEM -
\
Céc déi twong nam -
ngay trén mat DEM
Céc dbi tuong ndm
néi trén m&t DEM

Céc dbi tuong
>’ dja hinh 3D /

Nghién ciru

(3) M6 hinh thanh phd 3D 1a khong
gian dia ly, tirc 13 vi tri thuc cta bat ky déi
tugng nao dugc mo ta trong mo hinh dir
lidu va duoc hién thi 1a d6i twong 3D.

2.2. Ngi dung ciu triic va dic diém
ciia mo hinh dia hinh 3D

CAu tric co ban cia mo hinh dia hinh
3D duoc thé hién & hinh dudi ddy bao
gdm hai thanh phan chinh 13 mé hinh s
d6 cao DEM va cac d6i tugng dia hinh 3D
trén do.

"

Mé hinh bén & dja hinh 3D

Hinh 1: Ciu triic ciia mé hinh dia hinh 3D

LOD O
25DDTM

LODI
Mo hinh khm hip
khong cd cau tric
méi

LOD2
M hinh cé céu
trac mai, ¢d din
anh khdi nha

LODJI
M@ hinh kién tric
chi tiet

LOD4
M3 hinh kién tric
ndi that chi tiet cla

Hinh 2: Cép dp chi tiét (LoD) doi véi cdc déi twong nha, khoi nha

DEM la mét ndi dung rat quan trong
ctia mo hinh ban d6 dia hinh 3D. Tét ca
céc yéu t6 noi dung khac cia mo hinh ban
dd dia hinh 3D déu dugc thé hién trén nén
DEM.

Céc d6i twong dia hinh 3D 1a cac ky
hiéu mé phong ddi twong trén bé mat Trai
dat voi cac cap do chi tiét khac nhau. Trén
céc mo hinh thanh phd 3D, chi tiét cta céc
khu d6 thi, nha va cac khdi nha 1a nhom
d6i tugng duogc quan tim rat nhiéu vé cach
thé hién v&i nhidu mirc do chi tiét khi hién
thi. Khéi niém cép d6 chi tiét LoD duoc

dua ra dé dién ta mue do chi tiét, sy giéng
nhau gitta mé hinh 3D va thé gii thuc.

Trong md hinh thanh phé 3D, cap
d6 chi tiét dugc Iwa chon thé hién rit da
dang, c6 thé dugc biéu dién tir cdp LoD 0
dén cip LoD 4.

2.3. Giai phap xdy dung mé hinh
thanh phé 3D véi sw két hop siv dung
phan mém Google Sketchup va ArcGIS

M6 hinh thanh phé 3D dugc xay
dung 13 két qua cia qua trinh tich hop
nhiéu loai dir liéu khac nhau nhu: DEM,
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anh v¢ tinh, ban d6 dia hinh, anh s, dir
lidu Lidar,...dé tao ra mo hinh 3D thanh
phd ¢6 tinh tryc quan cao vé khong gian
va mdi quan hé gitta cac ddi tuong dia
ly trong khu vuc, dua trén su hd tro déc
luc ctia cong nghé 3D GIS véi cac phan
mém GIS hién nay nhu: 3D Studio Max
Design, City Engine, Skyline,...

Qua khdo sét cac phan mém 3D GIS,
su két hop gitta phan mém ArcGIS va
Google Sketchup la mdt gidi phap thich
hop véi nhiing ly do:

- ArcGIS 1a mot phan mém GIS hang
dau, dugc s dung rong rai trén thé gidi,
lién tuc dugc dau tu va phat trién.

- Cac cong cy hién thi khong gian
ba chiéu cia ArcScene thudc ArcGIS 3D
Analyst twong ddi t6t. Véi mac do hién
thi rat tot & muc chi tiét trung binh, phu
hop véi vige thé hién cac ddi tuong dia
hinh da duoc khai quat hod cia mo hinh
3D cho khu vuc nho.

- ArcScene c6 thé xir ly va hién thi
dugc cac khoi lugng dir liéu twong dbi
16n.

- Céc cong cu truy van (Query) va
phan tich (Analyse) thong tin GIS cua
ArcGIS rat tot.

- Tuy céac cong cu dd hoa ciia Arc
Editor thuoc bd ArcGIS khong that tién
dung nhung ArcGIS c¢6 thé doc truc tiép
file DGN 1a khuon dang ma phan 16n
cac dir li€u dia hinh dang sb da va dang
duoc tao ra trong cac don vi thudc Bo Tai
nguyén Mo6i truong nén MicroStation va
ArcGIS ¢6 thé bd trg cho nhau mot cach
hop 1y. MicroStation dung dé tao dit liéu
dau vao va ArcGIS dé tong hop hién thi
va phan tich dir liéu.

- ArcGIS hién nay duoc st dung rat
phd bién va 13 phin mém hoan chinh nhét.

- ArcGIS c6 thé dugc phat trién thém
dé phuc vu cac yéu cau ban do.

- MicroStation dugc su dung trong
khau chuan bi dir liéu d6 hoa dau vao,
ArcGIS dugc st dung dé t6 chuc céac dix
liéu thuQc tinh va ArcScene dung dé hién
thi cac ndi dung cia mé hinh 3D trong
moi truong 1ap thé.

- SketchUp 1a mot phan mém hd tro
kh4a manh cho viéc v€ va x4y dung cac
cong trinh thong qua nhiing viéc 1am don
gian bang cac icon. Nhanh, don gian va
dé sir dung

Mot vai dac diém ndi bat cua phan
mém SketchUp:

+ Khéng can phan cing manh nhu
c4c phan mém mo hinh héa khac nhu 3Ds
Max, FormZ, Maya;

+ Hé théng giao dién véi con tro dd
hoa thong minh cho phép nguoi st dung
dung hinh vé& ba chiéu trong khong gian
hai chiéu ctia man hinh;

+ Cac mat, dién (Face) dugc dinh
nghia don gian dua trén mot mién khép kin;

+ Tao khi don gian nhanh gon bang
cong cu “kéo-day” (Push-Pull tool);

+ Cong cu chinh stra khéi (Extrude -
Widen) va tao khdi theo duong sinh cho
trugce (Follow me tool);

+ Kha nang cho phép mo phong, hi¢u
chinh géc chiéu ctia miat troi vao tat ca
cac thoi diém trong nam ciing nhu bao
quat cac goéc nhin cho hidu qua gan nhu
tre thoi;

+ Ban vé duogc két xuit (Render) ¢
tdc d6 cao dua trén tdt gian hé mé hinh
da giac thap (Low - Poly), c6 phong cach
trinh bay doc dao;

+ Kha ning giao tiép rong rdi vdi cac
phan mém mo hinh khéc;

+ C6 thé két hop vé6i cac trinh két
Xuat ngoai (Render) dé cho ra nhitng hinh
anh tot hon (etc. IRender, Podium, Indigo,
Kerkythea,...);
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+ Chia khéa quyét dinh cho thanh
cong cua phan mém nam & d6 nhan biét cac
dudng cong, tuy khéng sdu nhu cic phan
mém mo hinh héa ba chiéu trén thi truong
nhung da dem lai tbc do xir Iy nhanh;

Nghién ciru

+ Pac biét trong viéc xay dung mo
hinh va trinh bay mé hinh thanh phé 3D,
SketchUp déng vai tro xay dung bd ky
hi¢u 3D mét cach hi¢u qua.

3. Thir nghiém xay dung mo hinh 3D khu dé thi Ciputra - Ha Ngi

3.1. So do quy trinh cong nghé

Dvir liw cdy Dvir liu o Anmh nin Tha mhi v cic
xanh, thge vijt Google Earth dja v
I — I |
Dir ligu Dvir ligm Tvir lim Man dnh Dirligu
tha thip nén nén vé anh
GPSva gl o S by chyp 1éa
thipe dfa thing, tamg b, ciy
thay hi xanh,
aljm vl

AreMap

Bikm tip, xi 1 it lign

| =
Googhe Shelchup
Xiy dyng mi kah 3D

-—--""""

ArcCatalog
To ehire ¢ s dir lidn

S ——

M himh
Caollada

M6 himh foa nha, iy
xank, dja vt

Kt hyp ban 35 2D va

M hink 3D

ArcScens

Hinh 3: Quy trinh cong nghé xdy dung mé hinh 3D khu vwc thuwe nghiém

3.2. Yéu cdu ky thugt
a. Co so toan hoc

H¢ toa do: ap dung H¢ toa do quéc
gia VN - 2000 Ellipsoid WGS - 84, phép
chiéu UTM, mui 3°, hé sé diéu chinh ty
1€ bién dang chiéu dai k = 0,9999, kinh
tuyén truc 105° Bong, H¢ d6 cao Quéc gia
Viét Nam.

b. M6 hinh s6 dp cao DEM

bay la mdt trong nhiing ndi dung
quan trong cua ban do6 dia hinh 3D vi

hau hét cac noi dung khac déu duogc thé
hién dva trén nén cia DEM. DEM nén

cua ban do6 3D duoc xay dung tir dir li¢u
¢ dang TIN hoac Grid. Néu & dang Grid
dd phan giai phu hop hién nay thuong la
0,5 m.

c. Anh triee giao phii trén mdt DEM

Anh may bay mau hay anh vé tinh
d6 phan giai cao duoc nin truc giao va
thé hién trén nén do cao cia DEM. Khi
thé hién anh nay, co thé tit khong thé hién
DEM trong khi van ding né 1am nén do
cao cho cac yéu t6 khac. Anh truc giao
thuc cho ty 1& nay nén chuan bi véi do
phan giai 0,5 m hay t6t hon.
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d. Mirc do thé hién chi tiét cdc doi
twong dia ly

Déi v6i khu vue do thi c6 mat do nha
cua 60 muc do tuong doi day dac, viéc biéu
thi cac d6i tuong ndi trén bé mit DEM
theo 4 muc chi tiét tir LoD 0 dén LoD 3.

Hinh 4: Anh vé tinh, Bin d6 dia hinh 1: 2000 khu thwc nghiém
3.3. Thiét ké co sé dir liéu, xdy dung
mo hinh 3D

g. Pham vi khu viec thue nghiém

Khu vuc thuc nhiém nam trong khu
do thi Ciputra Ha No61, thudc khu B giai
doan 2 cua dyu an cé di¢n tich khoang 40
ha. Khu vuc ¢6 cac khu nha cao ting nim
phia cong chinh cta khu d6 thi Ciputra
huodng ra duong vanh dai 3, sat chan ciu
Thing Long va hudng di sin bay qudc té
Noi Bai.

Hinh 5: Khong gian trong khu thuc nghié¢m

e. Co so dir liéu

- Anh vé tinh khu vuc
- Ban d6 dia hinh 1: 2000 file *dgn
- B6 ky hi¢u 3D trén Ware house

Dit liéu sau khi duoc chudn hoa 16p
thong tin trong Microstation, can dugc
luu trong m6 hinh co s¢ dit li€u cu thé.
Geodatabase va Feature Dataset duoc
ArcGIS sir dung dé luu trit va quan ly co
s dit liéu. Dir liéu khong gian s€ dugc
phan 1am cac 16p ddi twong (diém, dudng,
vung). Dit li¢u thudc tinh s€ dugc quan ly
duéi dang bang. Dit liéu c6 dugc s& nim
rai rac, chua hoan chinh thanh mét bo co
s& dit lidu, do d6 bang cong cu ArcCatalog
chung ta s€ tao mdt b co s dir liéu hoan
chinh, gitp viéc truy xuét dir liéu dé dang
hon.
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CIPUTRA_TN.mdb
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Hinh 6: Ciu triic co sé di¥ liéu khu thwe nghigm

a. Nhap dir liéu vao CSDL
Cac dir liéu thuoc tinh chu yéu duoc nhdp cho 16p nha cao téng. Céc thong sb
thudc tinh nhu Tén toa nha, s6 tang, chi€u cao dugc thu thap bang diéu tra thuc dia.
Bing 1. Thujc tinh ciia mdt so toa nha quan trong trong khu thuwe nghiém

A n Trung tim tiép
Toa nha L[ w2 | B | e | opr | CARIRCBO e thong tin
Ciputra Y
Ciputra
Chiéu cao (m) 70 70 70 70 70 10 5
So tang 20 20 20 20 20 2 1

Viéc nhap dir liéu thudc tinh gitp cho viéc quan 1y, truy van hoi dap va hién thi
theo cac thong tin chuyén dé vé céc toa nha. Ngoai ra, con dugc st dung trong xay
dung mo6 hinh 3D cac téa nha cho chinh xac vdi chiéu cao thyuc dia.

D) eitiod - escans - it -
Fe Gt View Bookmals Seecton Geopocsing Custorze Windows Wep
® A EFERTRO - o ads ASF|QIE KO IMIZTy

= B L I = F A S e ] DEdiare| " * i

A0 Ui

]

Hinh 7: Mé hinh khéi 3D ciia mt sé toa nha trén ArcScene cip dp LoD1
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b. Thiét ké mé hinh 3D cdc toa nha
trén Google Sketchup

Trong khu thuc nghiém, cac toa nha
L1, L2. El, P1, P2 da dugc cac chuyén
gia xay dung md hinh 3D va dugc chia sé
trén Warehouse3D cua Google Sketchup
do vay, bai bao ké thira cac mé hinh 3D
c6 san d€ thé hién trén mé hinh 3D khu
thuc nghiém.

Céac toa nha: Cau lac by Ciputra,
Trung tam tiép thi va thong tin Ciputra
duoc dung dua trén céc dir li€u vé khong
gian va thudc tinh s tAng bang phan mém
Google Sketchup.

[ Y V- ki 2
= e e B S S

BeE W ED bd

Hinh 8: M6 hinh LoD 3 cua mdt trudc toa
nha Trung tam tiép thi va thong tin Ciputra

s e e te p e wem

R A e T

Hinh 9: M6 hinh LoD 3 cua toa nha Cau
lac by Ciputra

A N b e R ! b B’
14 S SEDES
HEag wemanihs o

Hinh 10: Phén bé cdy xanh, mdt nudc,
dwong giao thong trong khuon vién khu
thuc nghiém

¢. Biéu dién mé hinh 3D khu thuc nghiém

Déi véi mo hinh cac toa nha trong khu
thyre nghiém sau khi dung mé hinh khéi 3D
dang Feature Class 3D thuc hién thay doi
hinh dang khdi bang mé hinh 3D ciia toa
nha véi cac mirc do chi tiét véi Gmg dung
Sketchup.

Hinh 11: M6 hinh 3D khu thwc nghiém
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4. Panh gia va két luan

Mo hinh dugc xay dung st dung tu
liéu sdn c¢6 nhu ban do dia hinh s6 tai liéu,
anh Google Earth, cac ké thira cua céc
chuyén gia dam bao muc do chi tiét, yéu
cau co s& toan hoc cho khu vue, cung cap
md hinh khai quét khu thyc nghiém.

D6i v6i nghién ciu nay dir lidu toa
nha sau khi chuyén sang dang 3D Feature
Class dé giup chuyén sang mo hinh
Collada mé va tao mé hinh 3D trong phan
mém Google Sketchup cho d6 chinh xéac
dinh hudng va kich thudc. M6 hinh dugc
thém vao dudi mét 16p dir li€u dugc tao
modi dinh dang Multipach Features gitp
cho viéc hién thi va bién tap mot cach dé
dang nhu mdt cell trong ArcGIS, giit dugc
céc ddi twong trong cting mot 16p va tranh
gay lang phi dung lugng cia co s¢ dir lidu.

Nhu vdy, sau khi xdy dung thanh
cong mo hinh thanh phd 3D khu vuc thyc
nghiém, tao ra mot mo hinh c6 tinh truc
quan cao, md hinh thé hién cic cip mirc
d6 chi tiét cua cac dbi tuong 3D. Viéc st
dung Google Sketchup thiét ké cac mo
hinh 3D dat d6 chinh xac va chi tiét véi
nhiéu tinh nang gitp thiét ké va chon loc
cac d6i tuong can thiét thé hién muc do chi
tiét so véi thuc té.

Su két hop giita hai bd phan mém
Google Sketchup va ArcGIS tao nén mot
mo hinh 3D véi nhitng dit li¢u duge tich
hop dam bao tinh chinh xac khong gian,
chtra dung co s6 dir liéu day du phuc vu
céc nghién ctru tiép theo lién quan dén xu
thé phat trién va tmg dung 3D GIS trong
thuec té.
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