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Tir khéa:
33 i ‘:eab bang cdch tily chinh géi 3dwebclient cé sdn trong bo cong cy 3D CityDB. Két
M3 neudn mé qua thitr nghiém cho thay mé hinh 3D - HUMG duoc bleu dién rdt truc quan
3D C'g DB trén trang web da xdy duwng, trang web cing co mQt s tinh ndng tuong tdc
1ty . va truy van dir liéu nhw: thém Iép di liéu mai, tim toa nha theo ID, mé phong
Quy hoach d6 thi bong dé ctia cng trinh, dn/hién céng trinh. Nhitng tinh nndng ndy c6 thégiip
Ma hinh thanh pho 3D thong tin quy hoach duwoc thé hién trwc quan, dé hiéu va minh bach hon, qua

dé ndng cao hiéu qud clia cdng tdc quy hoach do thi.

© 2019 Trwong Dai hoc Mo - Bia chat. T4t ca cic quyén dwoc bdo dam.
1. Mé dau tién hanh trén cac ban vé 2D, viéc rng dung mo

Trong boi canh cic thanh phé 16n dang
hwéng téi xay dung thanh phd thong minh, mé
hinh 3D thanh pho ngay cang tré thanh dit liéu
khéng gian quan trong, né c6 thé 1a nén tang cho
hé théng thong tin tich hgp ctia thanh phé (Prandi
et al,, 2014; Yao va nnk.,, 2018). Bén canh dé, toc
dd do thi hoa ctia cac do thi ngay cang nhanh, co
s& ha ting ngay cang dwoc nang cap, mé rong, voi
nhitng du 4n hon hop nhiéu cong trinh khac nhau
trén mot khu v, lam cho van dé quy hoach dé thi
dang ngay cang tré nén phirc tap hon. Mac du hién
nay cong tac quy hoach d6 thi van chu yéu duorc

“Tdc gid lién hé
E - mail: hien.phu.la@gmail.com

hinh 3D - web trong quy hoach va quan ly do thi
ngay cang dwoc quan tam chi y (Engman, 2016).
Dic biét, véi sy phat trién manh cia cong
nghé thong tin, m6 hinh 3D c¢6 thé dwoc biéu dién
ngay trén trinh duyét web ma khong can phai cai
thém &ng dung. Hon nira, cong nghé ma ngudn
mé& v&i wu diém 1 mién phi va dé dang tuy chinh,
dang hira hen 1a giai phap céng nghé hiéu qua dé
xay dwng cac rng dung 3D Web tng dung trong
cac cong tac lién quan t&i khong gian do thi, trong
dé c6 quy hoach dé thi. Nam 2015, cong ty
CyberCity 3D da phat trién nén tang ban do6 3D
thanh pho théng minh (3D Smart Cities mapping
platform) d€ gitp chinh quyén thanh phé va cac
nha quy hoach c6 cai nhin tryc quan vé thanh phé
cia ho. Cac ké hoach, dé xuit xay dung va phat
trién thanh phé cing v&i cac dir liéu lién quan déu
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c6 thé dwgc hién thi trén trinh duyét web
(https://www.cybercity3d.com/). Hang ESRI,
moét trong nhitng hing cong nghé hang dau vé
phan tich va xtr ly di¥ liéu khong gian, cling da phat
trién mot bd thw vién tén 1a C - Through lam nén
tang dé xay dwng rng dung web c6 kha ning phan
tich va quy hoach khong gian d6 thi. C - Through
da dwoc thi nghiém & ba thanh phé la Zurich,
Vancouver va Dubai, két qua cho thiy thw vién nay
c6 kha ning hd tro va don gian hoa viéc phan tich
va ra quyét dinh trong quy hoach dé thi (https://
www .esri.com). Zhou et al. (2017) cling nghién
cttu &ng dung céng nghé 3D GIS xay dung rng
dung 3D web hb tro cong tac quy hoach va quan
trac khong gian d6 thi véi mot s6 tinh ning twong
tac co ban nhw xem chi tiét ca mot toa nha batky,
phéng to, thu nhd, di chuyén khung nhin,..
Dambruch va Kramer (2014) &rng dung cong nghé
HTMLS5 va WebGL dé xiy dung trang web hién thi
mo hinh 3D thanh phé cho phép ngwoi dung va
nha quan ly trao déi y kién phan héi vé dé xuit quy
hoach.

Hién nay, c6 nhiéu thw vién ma nguén mé cho
phép biéu dién mé hinh 3D trén web nhw
Cesium]S, WebGL Earth ]JS API, Vizicities, Nasa
Java World Win. Tuy nhién, trong so6 cac thw vién
nay thi mét s6 thw vién da ngtrng cip nhit, mot s6
chwa hoan thién. Riéng thw vién Cesium]S da dwoc
nhiéu nghién ciru chirng minh la mét thw vién cé
thé st dung hiéu qua trong cong tac biéu dién truc
quan m6 hinh 3D trén trinh duyét web ma khéng
cin phai cai thém cong cu nao (Mete et al.,, 2018;
Haje et al, 2016). Thw vién nay hién van dang
dworc tiép tuc hoan thién va dwoc nhiéu duy an 16m
st dung nhw CiberCity, Flightradar24, Swiss
Federal Geoportal, virtualcityMAP, Cesme 3D City
Model (https://cesiumjs.org/demos/).

(' Viét Nam, van dé nghién ctru xay dung/{rng
dung md hinh 3D ciling da dwoc thuwc hién tir kha
sém. Cac nghién ciru ban diu chu yéu tip trung
vao viéc xay dung cac ban d6/mo hinh 3D trén cac
phan mém chuyén dung (Nguyén Thé Than, 2008;
Bui Ngoc Quy, 2008). Vai ndm gin diy, m6t s6 nha
khoa hoc cling da quan tdm nghién ctru vin dé
biéu dién trirc quan mo hinh 3D trén web bang cac
san phim ma nguén maé. Mot s6 nghién ciru tiéu
biéu c6 thé ké téi nhw D6 Thanh Long etal,, (2016)
tng dung cong nghé 3D WebGIS xay dung md
hinh ngip cho khu virc Thanh ph6 H6 Chi Minh véi
sw hd tro cia thw vién ma ngudén mé Openlayers

va WebGL, tuy nhién, md hinh 3D trong nghién
ctru nay chi1a DEM don gian. Nguyén Thi Thu Ha
(2016) ciling thir nghiém giai phap trwc quan héa
dit liéu do thi 3D trén nén Web bang cong cu ma
nguon mé 3D CityDB, tuy nhién trong nghién ctru
nay tac gia cht yéu tip trung vao viéc thir nghiém
va danh gia hiéu nang cia bd cong cu nay khi hién
thi mé hinh 3D c6 sdn, dwoc tai vé tir
http://www.3DCityDB.net/3D CityDB/fileadmin
/-mydata/, chwa di sdu vao phan tich quy trinh
xdy dung mo hinh va rng dung san pham tao ra.

Nhu vy, c6 thé thiy ring, vin dé biéu dién
trirc quan mé hinh 3D thanh phé trén nén web noéi
chung cling nhw ng dung né trong céng tac quy
hoach db thi néi riéng dang dwoc nhiéu nha khoa
hoc quan tam. Nhung & Viét Nam, chwa c6 nghién
ctru di sdu va phan tich quy trinh tir bwére thu thap
dirliéu t&i tao ra san pham va irng dung ctia né. Do
do, bai bao nay sé thir nghiém giai phap rng dung
bd cong cu ma nguén mé 3D CityDB va Cesium]S
biéu dién trirc quan mé hinh 3D thanh phé hd tro
cho cong tac quy hoach db thi.

2. Khu virc thre nghiém va di liéu str dung

Khu vyc thye nghiém 1a khuon vién khu A -
Trwong Pai hoc Mé Dia chiat (HUMG), & dia chi s6
18 Phé Vién, phuong Dirc Thang, quan Bic Tur
Liém, thanh pho Ha Noi. Khuon vién dwgc minh
hoa trong khu vuc hinh chitr nhat mau cam trén
Hinh 1, c¢6 dién tich khoang 2 ha, gobm: 3 toanha 5
ting (nha A, B, D), 1 toa nha 12 tang (C), 1 Hoi
trwong 16n (HT300), 1 Khu nha dn 2 ting (NA), 1
khu Ky tiic xa 5 ting (KTXA), mot khu Ky tac x4 7
ting danh cho sinh vién Lao (KTX Lao), 1 trung
tAm y t€ (YT), khu nha dé xe cho can b6 va Ban
gidm hiéu (NX).

Céng nghé UAV véi nhitng wu diém néi bat
nhw anh chup cé do phan giai cao, ca bay chup cd
thé bé tri linh hoat v&i nhiéu kiéu bay chup khac
nhau tuy vao muc dich st dung, dac biét véi cac
go6c chup khac nhau UAV c6 thé thé chup dwoc tit
ca cac bé mat nhin thay ctia cong trinh. Do d6, dir
liéu anh chup tir UAV 1a mot trong nhitng loai dir
liéu dugc st dung rong rai trong cong tac thanh
1ap m6 hinh 3D (Bui Ngoc Quy, Pham Van Hiép,
2017; D6 Van Duong, 2017).

Trong nghién ctru nay, dit liéu st dung la 196
tAm anh chup bang UAV - Trimble ZX5. D& phuc vu
cho cong taclap mod hinh 3D, 2 cabay da dwgc thuc
hién: 1 ca c¢6 do cao bay chup la 120 m v&i goc
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Hinh 1. Khu vire thwe nghiém (hinh chit nhdt mau cam) va cdc toa nha trong khuén vién (tén toa nha
trong hinh chit nhdt mau do).

chup 900 (thang dirng), ca con lai dwoc thiét ké
dang grid (2 tuyén bay vuéng géc véi nhau) va bay
chup & do cao 80 m véi goc chup 450.

3. Quy trinh thwc nghiém va phwong phap st
dung

3.1. Quy trinh thwc nghiém

Quy trinh thir nghiém biéu dién trirc quan mo
hinh 3D khu A - HUMG tir dnh chup UAV géom 5
bwéc chinh nhw dwoc minh hoa trong Hinh 2,
gom: 1. Xt ly anh UAV; 2. Dung md hinh 3D &
LoD2 bang Sketchup; 3. Chuyén mé hinh 3D sang
chuin CityGML; 4. Xuit dir liéu thudc tinh va
chuyén mé hinh 3D sang dinh dang
KML/COLLADA/JSON/GITF; 5. Biéu dién truc
quan md hinh 3D trén nén web bang thw vién
Cesium]S.

3.2. Xir ly dnh UAV bdng phdn mém Pix4D
Mapper

Mo hinh 3D theo chuén dit liéu CityGML dworc
chia thanh 5 mic d0 chi tiét (LoD - Level of Detail)
vGi dd chi tiét cia mé hinh tang dan tir LoDO dén
LoD4. Theo chuin nay thi m6 hinh 3D & LoD2 cin
c6 do chinh xac théa min sai sd vi tri diém va do
cao < 2 m (OGC, 2018). Trong khi d6, déi véi khu
vuc nhé thi dit liéu thu dwoc tir anh chup bing
UAV & ché @6 khong str dung diém khéng ché anh
ngoai nghiép (KCANN) hoan toan c6 thé dat do
chinh x4c vé vi trf m3t bang va dd cao nhd hon 2 m
(Liba and Berg, 2015). Hon nira, viéc mo hinh héa
3D trong nghién cru nay chwa thir nghiém cac
phép phan tich khong gian, do dé mé hinh 3D ciing
khéng cén thiét phai c6 do chinh xac cao. Do d9,
trong phan thwc nghiém nay, d€ don gian thi anh
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Hinh 2. Quy trinh thuc nghiém.

UAV duoc xt ly bang phan mém Pix4Dmapper
ban dung thit, & ché dd hoan toan tw dong khong
str dung diém KCANN, két qua thu dwoc la anh
truc giao va mo hinh sé bé mat (DSM) sé dwoc st
dung d€ dung mo hinh 3D & bwéc sau.

3.3. Dwng mé hinh 3D tir di¥ liéu anh UAV
bdng phdn mém Google Sketchup (GG - SU)

Anh truec giao thu dwoc sau khi xt 1y anh UAV
dwoc nhap vao phan mém GG - SU, sau d6 st dung
cac céng cu do hoa dé vector hoa dwong bién va
cac chi tiét mai cta cac toa nha trong khuon vién.
Tiép theo, cong cu Push/Pull dwoc st dung dé
dung dwong bién thanh mé hinh 3D dya vao chiéu
cao cac chi tiét cta toa nha trich xuit tir DSM. Bé
tao mo hinh 3D & LoD2, texture ciia mai dwoc gan
tir dnh truc giao, d6i véi cac bé mat nhin thiy con
lai thi texture dworc gan tir cac anh chup UAV & géc
chup 45 d6. Viéc gan texture nay dwoc thuc hién
théng qua cong cu Match Photo c6 san trén GG-SU.

3.4. Chuyén mé hinh 3D sang dinh dang
CityGML bdng Safe Software FME

M6 hinh 3D th nghiém trong nghién ctru nay
dwocxiy dung & LoD2, cic yéu t6 hinh hoc ciamo
hinh rét phirc tap, ngoai ra phai gan thém cac anh

texture cho mé hinh, do d6 dé chuyén mé hinh 3D
sang dinh dang CityGML dwoc thuc hién bang
phidn mém Safe Software - FME (https://www.
safe.com/). Safe Software FME la céng cu manh
mé trong chuyén d6i div liéu khong gian gitra
nhiéu dinh dang khac nhau ma khéng cin phai viét
ma 14p trinh. Viéc chuyén do6i dwoc thue hién theo
quy trinh duoc xay dung tir cic ham dwoc 1ap san
trén phan mém.

3.5. Chuyén mé hinh 3D CityGML sang dinh
dang JSON va biéu dién truc quan mé hinh 3D
bdng céng cu 3D CityDB - Importer Exporter

3D CityDB la mot bo cong cu ma nguén mé co
chirc ning lwu trit, biéu dién va quan ly mo hinh
3D thanh phé &0 trén CSDL quan hé
(https://www.3D CityDB.org). Mot trong nhirng
tinh ndang chinh cda 3D CityDB la kha nang xuat dir
liéu 3D ra nhiéu dinh dang khac nhau c6 thé biéu
dién trén Web nhw KML/COLLADA, JSON, GITF.
Hon nira, 3D CityDB hoat dong dwa trén CSDL
PostGIS, phan mé rong ctia Hé quan tri CSDL ma
nguén mé Postgres. Piéu nay cho phép quan ly,
truy cap, hién thi dir liéu trén web bang cac dich
vu web theo chuin cia OGC (Prandi et al,, 2015).

DE chuyén d6i dir liéu 3D, dir liéu 3D theo
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chuén CityGML dwgc nhap vao CSDL PostGIS bang
cong cu 3D CityDB - Importer Exporter. Tiép theo
cOng cu nay cling dugc st dung dé chuyén dir liéu
tir CSDL sang dinh dang JSON. Di liéu thudc tinh
bao gbm: 1. Tén toa nha; 2. Chirc nang; 3. Dia chi;
4. Nam xay dung; 5. SO tAng, cling dwoc xult ra tép
excel bing cong cu nay. O budc cudi ciing, 3D Web
client trong géi 3D CityDB dwoc st dung dé biéu
dién dir liéu 3D trén web. Cac tép HTML,
JavaScript, CSS c6 sén dwoc chinh stra d& phu hop
véi muc dich cta deé tai.

4. Két qua thwc nghiém

Két qua thu dwoc sau khi xtr Iy anh UAV 1a &nh truc
giao va DSM c6 do6 phan giai 5cm dwoc minh hoa
nhu trong Hinh 3. Di¥ liéu nay dwoc str dung dé
dung mé hinh 3D bang GG - SU. Két qua 1a mé hinh
3D khu A - HUMG & LoD2 nhw minh hoa trong
Hinh 4 (mo6 hinh 3D nha A).

Tuy nhién, do mot sé mat bi che khuat béi nha
cao ting hodc anh chup khong bao phi hét nén chi
c6 nha A (xem Hinh 4), B, C, va KTX Lao la du
texture cac mat, HT300 bi thiéu m6t mat, KTX - A
thiéu 3 mat bén, con cac toa nha khac chi c¢é anh
texture cta néc nha. M6 hinh 3D sau d6 dworc
chuyén sang chuin CityGML bang phan mém Safe
Software FME, dwoc minh hoa trén Hinh 5.

s " St e A
Emoiaasmy

Hinh 4. M6 hinh 3D nha A - Khu A - HUMG & LoD 2.
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Hinh 5. M6 hinh 3D Khuén vién Khu A HUMG - LoD2 & dinh dang CityGML.

M6 hinh 3D CityGML dworc chuyén sang dinh
dang JSON bang cong cu 3D CityDB - Importer
Exporter. Sau do, trang web md hinh héa 3D
khuén vién Khu A - HUMG dwoc xay dung bang
cach tuy chinh 3D Web Client c6 san trong goéi 3D
CityDB. Khi truy cip trang web bang mdy tinh
(Hinh 6a) va bang dién thoai thong minh (Hinh
6b) c6 giao dién toan giong nhau, gom: 1. Khu vuc
hién thi dir liéu khong gian; 2. Hop cong cy; 3. Hop
quan ly ban d6 nén va tim kiém theo dia danh; 4.
Bang thudc tinh; 5. Phan con lai 1a mot s6 cong cu
nhw thwérc ty 1€, cong cu md phong thoi gian,... Cac
tinh nang chinh cda trang web bao gom: 1. Biéu
dién truc quan khudn vién Khu A - HUMG & ché do
2D va 3D trén cac loai ban d6 nén khac nhau; 2.
Xem thong tin thudc tinh cta cac céng trinh; 3.
Quan ly cac 16p dir liéu; 4. Thém 16p dit liéu moi;
5. M6 phong béng d6 cong trinh theo thoi gian; 6.
Chup canh va chia sé khung nhin hién tai. D€ thi
nghiém thuec t€, ndi dung trang web da dwoc tai

1én mot dich vu lwu trir dit liéu truc tuyén mién
phi. Tuy nhién, vi 1a dich vu mién phi nén dung
lwong dwgc tai 1én bi gidi han va téc do truy cap
thap. Dia chi truy cip trang web http://www. 3d
humg.tk/.

Trang web cho phép hién thi m6 hinh 3D trén
mot trong ba loai ban d6 nén la 1. Bing aerial
image with Label, 2. Bing aerial image, va 3. Open
Street Map théng qua tiy chon trén thanh céng cu.
Ngoai ra trang web cho phép hién thi & ché do 2D,
va tim kiém theo dia danh twong ty nhw trén
Google map. Hinh minh hga mé hinh 3D Khu A -
HUMG & LoD2 trén ban d6 nén la anh Bing aerial
image with Label. C6 thé thiy rang, khuén vién
Khu A - HUMG ché d6 3D dwoc thé hién rat truc
quan va ro rang.

Mot trong nhitng tinh ndng quan trong cda
trang web la cho phép thém 1&p dir liéu mai. Cac
nha thiét ké/quy hoach do thi c6 thé xiy dung mé
hinh 3D dy an trén may tinh ca nhan sau dé tai
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dir liéu 1én mot may chi web, thiét dit 16p dix liéu
méi v6i dwdng dan cia dir liéu da tai 1én 13 c6 thé
hién thi di¥ liéu ngay trén trang web. Diéu nay cho
phép nguoi dung dé dang thay ddi cac phwong 4n
quy hoach va danh gia né mot cach truc quan hon.
Hinh 7 minh hoa phwong an xay dwng thém mot
toa nha trong khuon vién khu A - HUMG méi dwoc
thém vao. Bén canh kha ning hién thi trwc quan
thong tin khéng gian 3D, trang web con hién thi
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minh bach cda ban quy hoach, qua dé giup tang
kha nang thuyét phuc chap nhin dw an.

Trang web ciing cho phép mé phéng bong do
cta doi twong theo thoi gian bit ky trong ngay,
thoi gian c6 thé dwgc thay doi théng qua cong cu
mo phong thoi gian (xem Hinh 8). Viéc phan tich
béng do thoi gian thwe nay ¢ thé cung cap cho cac
nha hoach dinh cling nhw cong chiing cai nhin sau
sac vé cac tAc dong clia cong trinh ddi véi viéc thu
thap nang lwong mat troi va gior dwoc chiéu sang
cua khu vue.

Ngoai ra, trang web ciing cho phép 4n mo
hinh ctia mét déi twong nao dé (nut 1énh An dsi
twong) hodc hién lai d6i twong dang bi 4n (nut
1énh Hién d6i twong 4n). Hinh 9 minh hoa hinh
anh khuén vién Khu A - HUMG khi khéng c6 nha C
(da bi 4n). Tinh niang nay cé thé hd trg cho cong
tac quy hoach va thiét ké cadnh quan, giip cac nha
thiét ké danh gia dwoc sw thay d6i canh quan khi
c6 thém hoac pha bo mot cong trinh nao dé, ngoai
ra no cling gidp cong tac thuyét trinh dw an sinh
dong va minh bach hon.

Bén canh do, dé chia sé thong tin dé dang,
trang web cho phép tao duong din khung nhin
hién thoi, dwong dan ndy cé thé cung cip cho
nguoi dung khac xem canh hién tai ma khéng can
mat thoi gian tim canh cin xem. Bén canh do,
trang web con cung cip thém tinh ning “Chup dnh
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man hinh” va “In man hinh”. Ngwoi ding c6 thé
lwru lai anh chup vao may tinh hodc in ludn ra giay.
Nhitng tinh ndng nay gidp tang sw tién lgi cho
ngudi dung khi muén lwu triv canh trén man hinh
délam béo cio hoic chia sé thong tin. Nhw vy, khi
nha quan Iy mudn céng bb théng tin quy hoach cia
mot dw an téi cdng ching, thay vi phai té chirc hop
va gi¢i thiéu qua cac ban vé hoac mo hinh vat ly,
ngwdi quan ly chi can 1dy dwong dan thé hién
khung canh c6 duw an va gtri téi cong ching. Cong
ching chi can st dung may tinh hoac dién thoai
két ndi internet bAm vao dudng dan 1a c6 thé thay
r0 nhitng gi sé dwoc xdy dung va danh gia so bd
anh hwéng ciia né.

C6 thé thdy rang, trang web hién tai chua c6
kha nang phan tich khéng gian va cac cong cu do
hoa doc lap. Do d6, véi nhirng tinh nang hién c6,
trang web c6 thé hd tro cho cdng tac quy hoach &
khia canh cong bd, trinh bay thong tin quy hoach,
ho#c bd sung thém quy hoach di dwoc thiét ké sdn
tir trwdc, chwra thé hoan toan thay thé cho phwong
phéap thiét ké quy hoach truyén théng trén cac ban
vé 2D.

5. Kétluin
Bai bao nay da thi nghiém thanh cong giai
phép st dung co6ng nghé ma nguén mé xay dung

Hinh 8 Bong do ctia cdc cong trinh & thoi d‘lem 1 5h34 ngay 22/02/201 9.
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Hinh 9. An nha C trén mé hinh 3D.

trng dung 3D - WebGIS biéu dién truc quan mo
hinh 3D thanh phé véi mot s6 tinh nang twong tac
giup ich cho céng tac cong bo thong tin quy hoach
dé thi. Trang web thir nghiém cho thiy kha nang
thé hién truc quan mo hinh 3D rat tét, mo6 hinh 3D
& LoD2 dwoc hién thi rd rang, véi théng tin thudc
tinh va anh texture day du nhw khi thiét ké. Ngoai
ra, dé hd trg cong tac quy hoach, trang web cho
phép nguoi dung thém 16p dit liéu méi, mo phéng
béng d6, chup canh, tao dwong dan canh, 4n hién
cong trinh bat ky trén md hinh. Trang web cho
phép nguwdi dung truy cap tir may tinh ca nhan
hodc thiét bi thong minh c6 két ndi internet. Piéu
nay gidp loai bé thu tuc phirc tap ma ngwoi dung
phai thwc hién khi muén truy cip dir liéu, cho
phép ngudi dan va cacbén lién quan téi quy hoach
truy cap dir liéu bit ct lic nao va & moi noi. Pong
thoi, n6 cho phép cac bén lién quan tham gia vao
qué trinh quy hoach db thi dé dang, hiéu qua.

C6 thé thiy rang bd céng cu ma ngudn ma,
dac biétla géi cong cu 3D CityDB cung véi thw vién
Cesium ]S c6 thé sir dung hiéu qua trong cong tac
md hinh héa 3D trén web hd tro cho cong tac quy
hoach do thi. N6 khong chi biéu dién trwc quan mo
hinh 3D ma con cé thé tuy bién cic tinh nang
twong tac voi ngwdi dung va mo phong theo

&b 25 2018 00:00:00

. - - e 0

eb 25 2018 04.00:00 os: 4 ?mt!dbya"(‘:‘ﬂﬂﬂ b

thoi gian d€ phu hop cho cadc muc dich st dung
khac nhau. Tuy nhién, trang web tht nghiém
trong nghién cru nay méi la nhitng thir nghiém
ban d4u, con nhiéu tinh ndng can b sung dé c6 thé
hoan thién va &ng dung hiéu qua hon trong cong
tac quy hoach, nhw cho phép ngwoi dung givi cac
phan hoi téi nha quan ly ngay trén trang web,
phan quyén ding nhip dé quan ly dir liéu an toan
hon, cling nhw bd sung thém cac tinh nang méi
dwa trén quyén cua ngwdi dung, dic biét 1a cac
chirc ning d6 hoa dé cac nha quan 1y cé thé thiét
ké phwong an quy hoach ngay trén trang web.

Loi cdm on
Nghién ctru nay dwoc thuc hién duéi sw ho

tro clia Dé tai nghién ctru khoa hoc cap co sé s6
T18-13, Trwong Pai hoc M4 - Pia chit.
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ABSTRACT

Web - based visualization of 3D city model using open scource tools
for urban planning

Hien Phu La
Faculty of Water Resources Engineering, Thuyloi University, Vietham

This article attempted to generate a website for visualizing 3D model of Hanoi University of Mining
and Geology (HUMG) at the level of detail 2 (LoD2) using open source tool 3D CityDB and Cesium]S
library. The 3D models were generated based on UAV - derived images, then they were converted to JSON
format by using 3D CityDB - Importer Exporter tool and visualise in a website by modifying 3dwebclient
available in 3D CityDB package. The experimental results show that the HUMG - 3D model is displayed
visually, besides this toolkit also provides the site with some interactive features and data query such as:
adding new data layer, finding a building by ID, simulating the shadow of the building, hide/show a
selected building, etc. These are features can improve the effectiveness of urban planning,



