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UNG DUNG WEBGIS VA 3D WEB MA NGUON MO TRONG
HO TRQ QUAN LY HE THONG NHA: THUC NGHIEM TAI
TRUONG PAI HOC KY THUAT LE QUY PON

Nguyén Sach Thanh!, Nguyén Nhw Hung', Tong Thi Hanh', P§ Vin Duong?
'Truong Pai hoc Ky thuat Lé Quy Don
*Truong Pai hoc Tai nguyén va Mai truong Ha Noi
Tém tit
Ngay nay, cdc nén tang WebGIS va 3D WEB md nguon mé dwoc iing dung trong
nhiéu linh viee nhw tai nguyén moi trieong, quy hoach dé thi, gidm sdt tham hoa thién
tai,... Tuy nhién, viéc két hop chung trong linh viec xdy dung con han ché. Dua trén sy
phat trién cia céng dong mé, nghién cibu nay dé xudt giai phdp toan dién tir viéc xdy
dung cdc mé hinh 3D diea trén nén tang mo nhw Blender va quan 1y ching duwa trén
cdc nén tang WebGIS md nguon mé nhie GeoServer, PostGIS, Three.js. Pdy la mét
trong nhitng cdch tiép cdn mdi trong linh viee quan 1y co sé ha tang xdy dung. Két qua
nghién ciru s€ dwoc thue nghiém cho viéc hé tro- quan Iy hé thong nha tai dai hoc ky
thudt Lé Quy Don.
Tir khéa: WebGIS mi ngudn mé; 3D Web mi ngudn ma.
Application of open source WebGIS and 3D Web for the management of building
system: a case study of Le Quy Don Technical University
Open source WebGlIS and 3D Web platforms have been applied in many fields, such
as environmental and resource management, urban planning, disaster monitoring,...
However, their application in the construction sector is still limited. Based on the
development of the open community, this study proposed a comprehensive solution in
building 3D models (using open platforms such as Blender) and managing them (using
open source WebGlS platforms such as GeoServer, PostGlS, Three.js). This is one of
new approaches in the field of construction infrastructure management. The results
will be applied for managing the building system at Le Quy Don Technical University.

Keywords: Open source WebGIS; Open source 3D Web.

1. Pt van dé

WebGIS 1a mot dang nang cao cua
hé thong tin dia 1y (GIS) c6 sin trén nén
tang Web. Nam 1993, trung tdm nghién
ctru PARC cua Xerox Corporation da xay
dung trang Web ban d6 dau tién trén thé
giéi, danh diu sy ra doi cia WebGIS.
Viéc trao ddi thong tin dién ra giita may
chu hé thong tin dia ly; may khach Ia trinh
duyét web, ung dung di dong va trng dung
may tinh dé ban. WebGIS dugc tng dung
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trong nhiéu linh vic khac nhau nhu: 1ap
ban dd, thu thap thong tin khong gian dia
ly, phan tich khéng gian dia ly cho cac bai
todn nhu chon duong di t8i uu, lya chon
dia diém ban 1¢,...; quan ly 1ii lut, 1ap ban
d6 rimg, thién tai,...[1].

Trong linh vuc x4y dung, cé nhiéu
nghién ctu khoa hoc da ung dung
WebGIS d¢ quan ly cong trinh. Nam
2017, Kush thuc hién nghién ctu Ung
dung GIS trong quan ly cong trinh xay
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dung. Trong nghién clru nay, nhom tac
gia trinh bay viéc xdy dung cac cong trinh
quy mé 16n nhu thi tran, khu cong nghiép,
dap, kénh muong,... Pay la mdt nhiém
vu day thach thic va phai hoan thanh
cac cong trinh nay khi phai tinh todn thoi
gian va udc lugng chi phi. Cac cong cu
quan ly du 4n thong thuong nhu biéu d6
dang thanh va phuong phap Duong gang
(Critical Path Method - CPM) van dugc
cac nha quan ly du 4n & An Do sir dung.
Diéu nay phan nao khong cung cap dit
liéu dy an chinh x4c dan dén viéc quan ly
du 4n kém. Trong nghién ctru nay Kush
da trinh bay viéc tich hop GIS vdi cac ing
dung phian mém quan 1y dyu an khac nhau
nhu AutoCAD dé theo ddi tién do cua du
an mot cach tryc quan hda. Nghién cuu
nay su dung cong cu ArcScene trong bd
phan mém ArcGIS dé biéu dién 3D vé
tién trinh xdy dung. V&i mé hinh giam sat
tién do nay, tac gia cho rang s& c6 lgi cho
tat ca cac bén lién quan nhu quan 1y du an,
khéach hang va ky su cong trinh. Nguoi
quan 1y du an c6 thé kiém soat hiéu qua
cac théng s6 chinh cua du 4n xay dung 1a
thoi gian; chi phi va chat luong bang cach
sir dung hé thong quan 1y dy 4n dua trén
GIS [6]. Ngoai ra, cling lién quan tdi quan
ly cong trinh, Sandip da nghién ctru Gmg
dung GIS trong vi¢c lap ké hoach, thiét
ké, xdy dung va van hanh co sé ha tang
c4c cong trinh xay dung. GIS cung cip hé
thong dir liéu trung tdm cho qua trinh phat
trién va xdy dung co so ha ting cung cap
cho cac k¥ su mot phuong tién chung dé
truyén dat dir liéu khong gian [9].

Nam 2016, Mostafa da xay dung h¢
thdng thong tin cong trinh bang cach sir
dung GIS. Nghién ctru ndy dé xuit viéc
sir dung GIS trong quan ly hé théng thong
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tin xdy dung bang cach tich hop cac ban
v€ 2D va mo6 hinh 3D vdi co s& dit liéu
(CSDL) hoat dong trong mé hinh GIS.
M6 hinh GIS c6 thé dugc st dung dé
tao va cap nhat lich trinh, CSDL va phan
tich khong gian dia ly dua trén mot nén
tang duy nhat. Pay la yéu cau chinh trong
nganh xdy dyng. Két hop mé hinh GIS
trong xay dung vdi dia hinh xung quanh
bang cach lién két cac ban v& 2D va CSDL
vé cac hoat dong xay dung hodc thanh
phan cua toa nha. Néu mot tinh hudng
nguy hiém dugc xac dinh trong qua trinh
phan tich, n6 c¢6 thé duoc gidm sat trén
nén tang GIS trudc khi trién khai thyc té.
Phuong phdp nay da dugc thtr nghiém
b.%lng cach su dung mot du an thuc té &
Riyadh, A Rap Xé Ut. Két qua cho thiy
mo hinh GIS ¢6 thé duoc sir dung dé thiét
1ap mot hé théng thong tin cho tat ca cac
giai doan xdy dung tda nha va dé tao ra
mot hé théng luu trit hidu qua céc tai liéu
cua du an [7].

Ngoai ra c6 thé ké dén nhiéu nghién
ctu khic nhu tUng dung GIS trong
viéc quy hoach, xdy dung duong cua
Sanghyeok [10]; GIS cho nganh xay dung
cong trinh trong viéc tao cac moé hinh
nha 3D [2]; vai tro cua cong nghé GIS
trong viéc ddm bao moi trudong xay dung.
Tuy nhién, cac nghién ctru nay mdi chi
tap chung vao viéc ung dung cong nghé
GIS ma chua phat huy sitc manh cia nén
tang cong nghé WebGIS, c6 thé hd tro da
nguoi dung, lam viéc theo nhom, quan ly
tap trung. B vay, nghién ctru nay sé€ tap
trung vao vi¢c xay dung CSDL GIS lién
quan td1 xay dung nhu cac 16p dir licu
nén dia ly, thong tin dit liéu vé nha,...va
nghién cuu thuc nghiém cho viéc quan
ly hé thong nha tai dai hoc ky thuat Lé
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Quy Dbon. Diac biét, nghién cuu tap trung
vao cic giai phap GIS ma ngudn md nhu
PostGIS/PostgreSQL, QGIS, GeoServer
va 3D ma ngudn mé nhu Blender, Three.
js. Trong d6, QGIS dugc st dung dé bién
tap cac 16p dit lidu GIS; PostGIS dung dé
luu trlt CSDL khong gian; Blender dung
dé xay dung cac mé hinh dang 3D céc
cong trinh nha; Three.js va GeoServer,
OpenLayer hd trg qué trinh phat trién
WebGIS va 3D Web.

2. Pham vi va Phwong phap
nghién ciru
2.1. Pham vi nghién curu

Trong nghién ctru ndy, nhém tac gia
thuc hién trén hai phuong di¢n pham vi
nghién ctu. D6 1a pham vi cong nghé
va pham vi khong gian. Ddi voi pham vi
cong nghé, phan dudi diy nhém tac gia s&
gidi thiéu so bo tong quan vé cac nén tang
hd tro qua trinh nghién ctru

* Blender: Blender 1a mot phan mém
d6 hoa 3D mién phi va mi ngudn mo,
duoc str dung dé 1am phim hoat hinh, k¥
x40, anh nghé thuit, miu in 3D, phan
mém tuong tac 3D va video game. Céc
tinh nang cta Blender bao gém tao mau
3D, UV unwrapping, mé phong khéi, chit
long, hat va chuyén dong co thé, diéu khéc,
hoat hoa, phéi hop chuyén dong, camera
tracking, rendering va chinh stra video
[3]. Phan mém Blender dugc phat trién
tir Blender Foundation, mot t6 churc phi
lgi nhudn dugc thanh 1ap vao nam 2002.
Vao nam 2007, Vién Blender spin-off dugc
thanh 1ap va hién la td chic cua nén tang
ndy, di tré thanh co so dé tiép tuc phat
trién cac du an. Blender hoan toan tuong
thich da nén tang. Vi vay né sé chay trén
nhiéu h¢ diéu hanh nhu Windows, Mac OS
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hodc Linux. Blender duogc truy cip mién
phi, c6 nhiéu gia tri d6i v&i ngudi dung, tir
nhiing nguoi méi bat dau dén nhiing nha
lam phim hoat hinh chuyén nghiép. Ngay
ca NASA ciing st dung Blender cho viéc
thiét ké mo hinh hay mé phong.

* Threejs: Threejs la thu vién
JavaScript da trinh duyét va giao dién
1ap trinh Umg dung (API) duoc su dung
dé tao va hién thi hoat canh 3D trén trinh
duyét Web st dung WebGL. Three.js
dugc Ricardo Cabello phét hanh lan dau
vao thang 4 nam 2010. Three.js cho phép
tao cac hoat anh 3D nhanh dua trén bd xir
ly d6 hoa bing cach st dung ngdn ngit
JavaScript nhu mot phan cua trang Web
ma khong can dya vao cac plugin doc
quyén ciia céc trinh duyét. Three.js bao
gdém cic chlrc nang nhu: hiéu ung, hoat
canh, hi¢u g suong mu, hi¢u rng béng,
am thanh, xu 1y nhiéu dinh dang 3D,...
[5]. Hinh 1 mé ta luge dd don gian cho
viéc biéu dién mot tng dung 3D Web dua
trén nén tang Three.js.

Trong luge d6 Hinh 1, mot sé diéu
can chd y nhu sau:

- C6 mét trinh két xudt dd hoa
(Rederer). Pay 1a déi tuong chinh cua
Three.js. Ban c¢6 thé chuyén hoat canh
(scene) va may anh (camera) té1 Renderer

- C6 mot hoat canh (scenegraph)
dang c4u truc hinh cay, bao gdbm nhiéu ddi
tugng khic nhau nhu d6i trong dang canh
(Scene object), cac ddi twong dang ludi
(Mesh), d6i tuong 4anh sang (Light), doi
tugng dang nhom (Group), ddi tugng 3D
(Object3D), dbi tuong may anh (Camera).
Péi tuong Scene xac dinh géc cua hoat
canh va chira cdc thudc tinh mau nén,
dang swong mu.

Tap chi Khoa hoc Tai nguyén va Moi truong - S6 37 - nam 2021



Nghién ciru

.\
{ Renderer )

[ |

Camera |

[_Mesh_] ObjectaD LMesh_j

Group Light ]

\ LMeshJ LMesh

N A

\.‘ /’ ~ )

~ A |

.‘\\ /M ‘:i\.
Geomelry T Matesiml

R Material e

l_]_
LMeshJ Object3D

Uesh _] Uesh )

_i:\ T ieliiva
Texture

Hinh 1: Lwogc do biéu dién cho mét itng dung Three.js don gidn

- P6i twong Mesh biéu dién cho viéc
v& mot dang hinh hoc véi mot chét ligu
(Material) cu thé.

- Pbi tugng hinh hoc (Geometry)
biéu dién dir liéu dang dinh ciia mot sd
dang hinh hoc nhu hinh cau, khéi 1ap
phuong, mat phang, ...

- bbi tuong vat liéu biéu dién céc
thudc tinh bé mit duge s dung dé ve cac
dang hinh hoc, bao g6m mau sic, do sang
bong

-Déi tuong ciu tric (Texture) thuong
biéu dién dang anh duoc tai tir cac tip tin
dang anh

- Déi twgng anh sang biéu dién cac
loai anh sang khéac nhau.

* GeoServer - may chu ban dd:
Geoserver 1a may chi ban d6 Web ma
ngudn mé, dugc phat trién boi The Open
Planning Project nam 2001. Pay 1a mdt
trong nhitng may chul ban d6 duoc dong
dao cac nha nghién ctru, nha phat trién
phan mém st dung dé xdy dung ung
dung WebGIS. Ngoai GeoServer con cd
mot s6 ciac may chu ban d6 khic nhu
MapServer, Mapnik, MapGuide, QGIS
Server, ArcGIS Server. Trong sb céc

may chi ban d6 nay, ndi tiéng hon ca 1a
GeoServer, MapServer, ArcGIS Server.
GeoServer cung cip cac kha nang nhu:
thao tac vdi nhiéu dinh dang dir liéu khac
nhau nhu KML, Shp,...; xir Iy nhiéu dinh
dang dit li¢u tir cac loai CSDL khong gian
khac nhau nhu PostGIS, Oracle Spatial,
ArcSDE, DB2, MySQL,...; ¢cé giao dién
dd hoa, gitp don gian hon trong viéc
cdu hinh va thuc thi cac chuc nang; tao
nhanh ban dd va xuét ra nhiéu dinh dang
dwa trén cac chuan nhu WMS, WMTS,
TMS,...[11].

*PostG1S/ PostgreSQL. PostgreSQL
la hé quan tri CSDL quan hé dbi tuong
dugc xay dung tor du 4&n POSTGRES
tai Pai hoc California, My. Hi¢én nay,
PostgreSQL da tr¢ thanh h¢ quan tri CSDL
mé nguén mo phd bién nhat. PostgreSQL
timg duoc st dung dé trién khai nhiéu
mg dung trong sin xuit va nghién ctu
khac nhau nhu: hé théng phan tich dit liéu
tai chinh, du 4n gidm séat hiéu nang dong
co phan lyc, CSDL theo doi thién van,...
PostgreSQL dé dang dé thiét 1ap, cai dat
va ho trg ca SQL va NoSQL. PostgreSQL
duoc nganh cong nghiép pham mém ap
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dung rong rii trong nhiig nam gan day.
Mot s6 cong ty hang dau trén thé gidi
dang st dung PostgreSQL nhu Instagram,
NextFLIX, Cybertec,...

PostGIS 1la CSDL khong gian
dugc tich hop trong hé quan tri CSDL
PostgreSQL. PostGIS dugc phat trién boi
Research Inc va duoc phat hanh 1an dau
vao 31/5/2001. PostGIS c6 kha niang hd
tro cac doi twong dia ly, cho phép thuc
hién céc truy van khong gian trén SQL.
PostGIS hd trg céc kiéu dit liéu dia Iy nhu
vector, raster; cac ham, toan tir va cac chi
s6 khong gian. PostGIS cung cap céc tinh
nang nhu: xir ly cac dbi twong khong gian
dang diém, duong, da giac, da diém, da
duong, da vung, dang tap hop hinh hoc;
thiét 1ap cac phép chiéu va chuyén d6i hé
toa dg trong CSDL,...

* OGIS - phan mém xu ly, bién tdp
dir liéu dia khong gian: QGIS (Quantum
GIS) 1a bo phan mém GIS ma ngudén mo
chay trén cac hé diéu hanh Linux, Unix,
Mac OS va Windows. QGIS hd trg céc

tap tin dinh dang raster, vector va CSDL.
QGIS ciing hd tro xir ly sé liéu GPS va
hd trg xir 1y s6 liéu thuc dia. Mot s6 chic
nang ctia QGIS nhu: hién thi va chong xép
cac dir liéu vector va raster theo cac dinh
dang khac nhau (.tab, .shp, .gpx,...); bién
tap, in 4n céc loai ban do; truy xuit CSDL
dé xay dung cic mau biéu bio céo; cac
cong cu s6 hoa va hd tro giai doan anh vé
tinh GRASS,... Hién nay, QGIS da dugc
str dung dé giang day trong nhiéu truong
dai hoc, ciing nhu trong nhiéu cong trinh
nghién ctru khoa hoc, cac du an xay dung
CSDL ciia cdc co quan, to chirc, chinh
phu [8].

* Open Layer: OpenLayers la mot
thu vién JavaScript mi nguén mé ding
dé hién thi nhanh dir liéu ban do trong
cac trinh duyét Web. OpenLayers cung
cap cac API dé xdy dung cic tng dung
WebGIS tuong tu nhu Google Maps va
Bing Maps. OpenLayers hé trg GeoRSS,
KML, GML, GeoJSON va dit liéu ban do
tir bat ky ngudn nao st dung tiéu chuin
OGC nhu WMS, WES,...[4].

Hinh 2: Minh hoa khuén vién dai hoc ky thudt Lé Quy Don
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Pham vi khong gian dugc thuc hién
trong nghién ctru nay la khudn vién
truong Pai hoc Ky thuat Lé Quy Don.
Truong Pai hoc Ky thuat Lé Quy Don
hay Hoc vién K¥ thudt Quan sy la truong
dai hoc k¥ thuat téng hop, da nganh, da
linh vuc, truong dai hoc trong diém Quéc
gia Viét Nam, 1a dai hoc nghién ctru - Gng
dung. Truong Pai hoc Ky thudt Lé Quy
Don ¢ dia chi tai s6 236 duong Hoang
Quéc Viét, phuong C6 Nhué 1, quan Bic
Tur Liém, Ha No¢i véi dién tich khoang 7
ha. Hinh 2 mo ta khuon vién cua dai hoc
K¥ thudt Lé Quy Don. Trong do, hinh bén
trai 1a ban thiét ké dang CAD, hinh bén
phai 1a anh v¢ tinh Google.

Nghién ciru
2.2. Phwong phap nghién ciru

Céc phuong phap nghién ctru dugc
thyc hién bao gdm: phuong phap thu thap,
xu ly dir li¢u va phuong phap lap trinh.
Phuong phap thu thap, xu ly dir liéu dugc
thyc hién nhim xay dyng CSDL khong
gian va cac mo hinh nha dang 3D; con
phuong phap 1ap trinh duogc thuc hién
nhim xay dung thir nghiém WebGIS
quéan ly hé thong nha tai Truong Pai hoc
K¥ thuat Lé Quy Pon. Viéc tng dung hai
phuong phép nay duoc thé hién dya trén
mo hinh tng dung WebGIS va 3D Web
ma ngudn mo trong quan ly hé thong nha
ma nhém tac gia dé xuét nhu trén Hinh 3.

Hinh 3: Mé hinh irng dung WebGIS va 3D md nguon mé

V61 m6 hinh nay, qua trinh nghién
ctru dugc chia thanh 2 phan chinh:

- Xay dung CSDL khong gian va mo
hinh hé thong nha dang 3D

- Xay dung tng dung WebGIS quan
Iy hé théng nha

a. Xay dung CSDL khéng gian va mo
hinh hé thong nha 3D

CSDL GIS bao gém cac 16p dit liéu
dia ly dinh dang shapfile nhu 16p ranh
gi61 hanh chinh cua céac co quan, 16p giao
thong, 16p nha véi hé toa do VN-2000
(QCVN 42: 2020/BTNMT). Qua trinh x1r
Iy dir lidu khong gian bao gém céac budc
chinh nhu sau:

- Thu thap dit liéu GIS: bao gdm céc
loai dir li¢u khac nhau nhu thong tin toa
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d6 (dang csv), dit liéu do chi tiét (dwg),
dir li¢u shapefile, thong tin thudc tinh,...

- Bién tap, chuan héa dir liéu: qua
trinh nay dugc thuc hién trén ph::in mém
QGIS, bao g6m viéc chuan héa céu tric
thong tin thugc tinh, dang hinh hoc khong
gian (diém, duong, vung).

Quad trinh xay dung cdc mo hinh hé
thdng nha dang 3D bao gdm cac budc:

- Thu thap dir liéu vé cac ban thiét
ké nha (dang dxf, dwg) nhu cac ban thiét

user
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code
ten ten
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ké hinh chiéu trén, hinh chiéu duéi, hinh
chiéu trude, hinh chiéu sau; hinh anh dé
lam texture cho cac md hinh 3D

- Bién tép, xay dung cadc mo hinh 3D:
dugc thuc hién trén phan mém ma ngudn
m¢& Blender

- Chuan héa dinh dang mé hinh 3D
(glb/gltf): day la dinh dang dir li€u dugc
thiét ké nham t6i wu qua trinh hién thi trén
moi truong Web.
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Hinh 5: Minh hoa qua trinh xur ly dir liéu GIS va mo hinh 3D
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Hinh 5 minh hoa qua trinh xu ly dir
liéu khong gian va mo hinh 3D. Trong do,
hinh bén tréi 1a qud trinh xr ly mé hinh
nha ki tic xa cua Truong Dai hoc Ky thuat
Lé Quy Pén trén phan mém Blender, con
hinh bén phai 13 qua trinh chuén hoa dit
li¢u GIS trén phan mém QGIS.

b. Xay dung ung dung WebGIS quan
ly hé thong nha

Trén Hinh 3, chung ta ¢ thé thay
md hinh quan 1y hé théng nha dya trén
WebGIS va 3D Web mi ngudén mé véi
cdu tric nhu sau:

- Phia CSDL (database): bao goém
CSDL GIS dugc luu trit trén PostGIS/
PostgreSQL va cac mo hinh hé thdng nha
dang 3D (dinh dang glb) dugc luu trir
trong thu muc

- Phia may chu (Server): bao goém
may chu Web (TomCat) va may chu xu
ly dit liéu ban dd (GeoServer) va cac dich
vu xir Iy mé hinh 3D dya trén nén tang
Three.js

Nghién ciru

- Phia may khéch (client): dugc phat
trién dya trén thu vién OpenLayer, sir dung
cac ngdn ngit nhu html, css, javascipt.

3. Két qua va thao luin

3.1. Két qua nghién civu

Tt nghién ctru nay, nhom tac gia da
dat dugc mot sb két qua nhu sau:

- Xay dung dugc CSDL khong gian
va mo hinh hé théng nha dang 3D khu vyc
Truong Pai hoc K¥ thuit Lé Quy Don.
Trong d6, Bang 1 minh hoa danh séch cac
loai nha dugc phan loai theo chirc nang
nhiém vu.

Badng 1. Danh sdch cdc logi nha

STT Loai nha
1 |Nha giang duong
2 |Nhaan
3 |Nha thi dau
4 |Kiticxa
5 | Nha truyén thong
6 [Nha hanh chinh
7 | Trung tdm nghién ctru

o e Incognito H

{al Hé thing nha £ bang nhap

@ Gigri thigu chung

Hinh 6: Giao dién chinh ciia WebGIS qudn Iy hé thong nha
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Hinh 7: Minh hoa mt s6 chirc ning

"] |

w a

Nha hé1 treong

Hinh 8: Biéu dién mé hinh nha dang 3D thong qua Web

- Xay dung dugc WebGIS thu
nghiém vé quan 1y hé théng nha khu vuc
Truong Pai hoc Ky thudt Lé Quy Pon vai
cac chtrc nang chinh nhu sau:

+ Pang nhap hé thong

+ Nhom chire nang tuong tac véi ban
d6 Web: biéu dién da 16p dir liéu, phong
to, thu nho, hién thi thong tin d6i tugng,
do vé& khoang céch, do v& dién tich, hién
thi 3D mo hinh nha.

+ Nhom chtce nang quan 1y hé théng
nha: chirc nang thém ddi tugng, chinh stra
d6i tuong, x6a dbi tuong, chirc nang tim
kiém

Trong do, Hinh 6 thé hién giao dién
chinh cua WebGIS quan 1y hé théng nha.
Hinh 7 minh hoa mot sd cac chire nang,

bao gém: hinh bén trai 4 giao dién tim
kiém hé thong nha, hinh bén phai 1a giao
dién thém md&i d6i tugng nha. Hinh 8 biéu
dién chtrc nang hién thi mo hinh nha 3D
dua trén Web.

3.2. Thao luan

Qua két qua nghién ctu cho théy:
Viéc tich hop cac nén tang cong nghé mo
nhu WebGIS, 3D Web co thé xay dung
duoc cac ung dung WebGIS co6 tinh truc
quan héa cao nho kha nang biéu dién 3D.
Tuy nhién, viéc nghién ctru nay doi hoi
nhiéu thoi gian, khdi lwong cong viée 16n
do kha nang tich hop cic nén tang ma
ngudn mé va viée xdy dung dit liéu, tng
dung lién quan yéu cdu can phai hiéu sau
vé k¥ thuat va hé thong.
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Nghién ctru nay s€ mdé ra mdt
hudng di kha quan cho viéc tich hop cac
nén tang cong nghé WebGIS va 3D Web
ma nguén mo trong viéc ung dung cho
linh vuc xay dung, quy hoach phét trién
d6 thi. Mac du véi cac nén tang thuong
mai hd tro tot diéu nay, nhung né lai doi
hoi vé mat chi phi ban quyén ciing nhu
chuyén giao cong nghé. Trong khi do, sir
dung cac nén ting ma, s& giam chi phi ban
quyén va cac nha nghién ciru, phat trién
c6 thé 1am chu dugc cong nghé, ciing nhu
kha nang tmg dung ma ngudn mé cho céc
du 4n nho, vira la rat hop ly.

4. Két luan

Nghién ctru ndy dd cho thdy viéc
g dung cac nén tang ma ngudn mod nhu
WebGIS, 3D Web trong linh vuc quan ly
xdy dyng tuy chwa nhiéu nhung c6 tinh
kha quan va ung dung cao. Day la mdt
trong nhitng hudng nghién ctru phu hop
v6i su phat trién cong nghé s6 trong linh
vuc xay dung. Dya trén két qua dat dugc,
nhom tac gia sé tiép tuc nghién ctru sdu
hon vé céc nén tang cong nghé nay, dé
tr d6 hoan thién, m¢ rdng cac chirc nang
phu hop véi cac nghiép vu cua céc co
quan quan ly, gidm sat trong linh vuc
cong trinh xay dung.

Loi cam on: Nhom tac gid cam on
su tai trg vé kinh phi tir dé tai nghién ciru
khoa hoc cép Hoc vién ma s6 21.DH.06;
su tao diéu kién ctia bo mon Tric dja Ban
d6 - Vién K¥ thuat Cong trinh Pac biét -
Hoc vién K§ thuat Quén su dé nghién ctru
nay dugc tién hanh thuan loi.
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