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THU NGHIEM XAY DUNG MO HINH PO THI 3D BANG NGON NGU
TIEU CHUAN CITYGML VA PHAN MEM MA NGUON MO

PHAM THANH THAO, NGUYEN QUANG MINH, NGUYEN THI THU HUONG, LE NGOC GIANG

Trwong Pai hoc Mé - Pja chat

Tém tit: Hién nay, mé hinh doé thi 3D dang dwoc xdy dung trén chudn di liéu khdc nhau
nhu Keyholes Markup Language (KML), Industry Foundation Classes (IFC), X3D and
CityGML. Trong cic chudn nay, CityGML 1a chudn dudi dang ngon ngit eXtensible
MarkUp Language diwoc xdy dung thanh tiéu chudn quéc té do Open GIS Consortium
(OGC) dé xudt véi muc dich thanh ldp va trao doi dir liéu khong gian do thi 3 chiéu. Trong
CityGML, cdc doi twong dia 1y 3D trong dé thi dwoc dinh nghia vé mdt hinh hoc, topology,
cdc tinh chat chuyén dé ciing nhw hinh dang bén ngoai. Céc dinh nghia nay cho phép ma
hoa cac doi tu’ong dia ly 3D trong do thi phuc vu cdc myc dich nhw quy hoach do thi, dinh
Vi, mé phéng cdc tinh huéng méi trwong va qudn 1y ha tang dé thi. Bai béo nay trinh bay
cac khai niém dwoc dinh nghia trong CityGML va thir nghiém xdy dung mé hinh do thi 3D

bang chudn CityGML trong méi trwong phan mém ma nguon mo.

1. Giai thigu

Trong nhiing nim gan day, su phat trién cua
cac cong cu ban do va hé thong thong tin dia ly
trén moi truong Internet da c6 cac budc phat
trién vuot bac. Pé cac thong tin dia 1y c6 thé
duogc dua Ién mang Internet mot cach dé dang
va linh hoat, cac tiéu chuan vé cau tric dit lidu
thong tin dia ly da duoc nghién ctru va ban
hanh béi cac to chirc nhu OpenGIS Consortium
(OGC), International Standard Organisation
Technical Committee 211 (ISO TC211), va
Infrastructure for Spatial Information in the
European Committee (INSPIRE). Trén co so
hop tac giita cac t6 chirc noi trén, tiéu chuan
ngodn ngir danh dau dia Iy - Geographic MarkUp
Language (GML) da dugc sir dung lam tiéu
chuan cho trao doi thong tin dia Iy giira cac hé
thong khéac nhau va dugc chinh thirc cong nhan
1a chuan qudc té véi tén goi 1S019136 [1].

Sau khi dugc ISO chinh thire cong nhan lam
chuan quéc té, tiéu chuan GML dugc str dung
phd bién 1am cong cu luu trir va trao d6i thong
tin dia 1y [2]. Piém manh ciia GML 1a cau triic
ngon ngit don gian va dya trén cau trac cua
ngdén ngit danh ddu mo rong eXtensible
MarkUp Languague (XML) [3]. Dé c6 thé mb
ta duge cac doi tuong dia ly, OGC xay dung

cac dinh nghia riéng cho cac dbi twong dia 1y
nhu diém, duong, ving, bé mit, dbi tuong va
cac thong tin di kém dugc dat trong céac file
dinh nghia riéng cia GML. Dua trén céc dinh
nghia nay, cac d6i tuong dia 1y cu thé co thé
dugc mo ta bang ngdn ngit XML. Cac phan
mém trinh duyét thich hop voi XML déu co thé
doc va hién thi cac dit liéu noi trén. Bﬁng XML,
toan bo cac ddi tugng khong gian dugc mo ta
bang cac doan vin ban theo mét quy tic duoc
dinh nghia boi GML. Nhu vay, viéc trao doi dir
liéu khong gian va thudc tinh cha yéu la trao
d6i cac thong tin dugc ma hoa bang GML. Cac
van ban nay co thé doc duoc dé dang bang cac
phian mém khac nhau. Cac dir lieu GML da
dugc sir dung phd bién ¢ Viét Nam cho cong
tac trao d6i va luu trit dir liéu. Piéu ndy dugc
quy dinh trong céc tiéu chuan k¥ thuat lién quan
dén hé thong thong tin dia Iy nhu Chuan thdng
tin dia 1y co so [4], chuan dir liéu thong tin dia
chinh [5]

Céc dir liéu khong gian dugce luu trit va trao
d6i bang chuan GML hién nay chu yéu 1a cac
dir liéu 2D. Dbi tuong 3D cha yéu dugc mo ta
bé‘mg cac mat 2D va dugc dinh nghia nhu mdot
d6i twong lién khéi (solidType) trong GML [3].
Tuy nhién, dé tao ra mét dir liéu 3D day du
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trong do cé ddi tugng hinh hoc 3D va cac thugc
tinh di kém thi cin c6 céc tiéu chuan méi. Cac
tiéu chuan nay duoc xdy dung nhim miéu ta
cac d6i twong 3D, dic biét 1a miéu ta va luu trix
cac dir li¢u khong gian cho khu vuc do6 thi bao
gdm nhiéu ddi tuong khong gian 3D phirc tap
véi cac mirc d chi tiét khac nhau nhu GMLS3,
Keyhole Markup Language (KML), Extensible
3D Graphics (X3D) va Industry Foundation
Classes (IFC). Trén co s& chuan GML da co,
mot ngdn ngit tiéu chudn danh cho luu trit va
trao doi cac ddi tuong dia 1y 3D cung véi Cac
thudc tinh la ngén ngr CityGML do OGC phat
trién va cong nhan [6].

Trén nén tang CityGML, c6 thé thyuc hién
viéc xay dung cac mo hinh d6 thi 3D dung cho
phan tich va quan 1y ha tang [7], quan 1y thién
tai [8], gia tuong va mo phong cac tinh hubng
khan cip [9]. TAt ca cac md hinh d6 thi 3D nay
déu c6 st dung cac phan mém ma ngudn mo dé
doc va hién thi theo chuan CityGML. Bai bao
nay ciing s€ di sau vao nghién ctru xay dung cac
mo hinh d6 thi 3D bang ngon ngtr tiéu chuan
CityGML hién thi bang cong cu ma ngudn mé
mién phi [10].

2. Khai quat vé ngdn ngir CityGML
2.1. Théng tin chung vé CityGML

CityGML duoc xay dung trén nén tang cua
GML 3.1.1 boi nhom Special Interest Group 3D
(SIG 3D) nam trong chuong trinh Geodata
Infrastructure North-Rhine Westphalia, Duc.
CityGML trinh bay cé 4 khia canh cia md hinh
thanh phd bao gém: chuyén dé va ngit nghia,
d6i twong hinh hoc, quan hé hinh hoc giita cac
dbi trong va bé ngoai cua cac ddi tuong. Ngoai
ra, CityGML con c6 cac dinh nghia vé mirc do
chi tiét cua ddi twong theo 5 mirc khac nhau
(Level of Detail — LOD).

2.2. Cdc l6p chuyén dé

Cac 16p chuyén dé dugc dinh nghia trong
CityGML bao gom: 16p cac m6 dun nén tang,
16p nha, 16p dudng ham, 16p cau, 16p bé mit dia
hinh (relief class), 16p giao thong, 16p mat
nudc, thyc phi, 16p sir dung dét, bé mét do thi,
va 16p str dung chung. Mbi d6i tuong trong 16p
thong tin chuyén dé& dugc mo ta bang cac thé
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trong d6 mot s thé 13 bit budc va mot sb the 1a
tuy chon. Danh muc cic thé bt bugc va tuy
chon duoc xac dinh trong tai liéu vé tiéu chuan
City GML [11]. Céc 16p thong tin chuyén dé
nay cho phép hién thi toan bo cac d6i tuong
trong mot thanh pho bao gorn nha ctra, cay coi,
mit dudng, cau, ham, cac ddi tuong nho nhu
coOt den, cbt dién, hé thong chiéu sang cong
cong, mat nudc, v.v [6].

2.3. Céu triic hinh hoc va quan hé hinh hoc
ciia doi twong

Cau trac hinh hoc cua CityGML xay dung
trén nén tang cia GML 3.1.1 theo tiéu chuan
ISO 19107 [12]. V& co ban, dé nham muc dich
dé dang luu trit trong cac hé quan tri co so dir
liéu nhu Oracle Spatial hodc PostGIS thi cau
trac hinh hoc cac d6i twong duoc xay dung don
gian bao gom cac mat phang va cac duong
thang. Cac dbi twong 3D chii yéu dugc thiét 1ap
tir cac miat phang, cac mat phang dugc dinh
nghia vé mat hinh hoc bao gdm cac dudng bao
ngoai va duong bén trong (Trong cac trudng
hop dic biét bé miat co chira nhimng 16 thung).
Vi du mét buc tuong duge mo ta bang mot bé
mat voi dudng bao ngoai nbi lién cac goc
tuong, Néu tuong co ctra s6 hoic cira ra vao thi
cac dbi tuong nay duge dinh nghia bang duong
bao trong.

Céc ddi twong dang duong cong curve chu
yéu duoc cau thanh boi cac doan thiang. Cac
doan théng nay dugc xac dinh bfmg diém dau
va diém cubi voi cac gia tri toa do. Cac gia tri
toa d§ s€ duogc gan trong cac h¢ toa do véi hé
quy chiéu nhat dinh. Danh muc cac hé quy
chiéu toa d6 dugc liét ké trong chuén trao ddi
thong tin dia ly GML.

Céac dbi tugng hinh hoc trong CityGML ¢6
quan hé hinh hoc (topology) twong déi don
gian. Céc ddi tuong hinh hoc cé thé s& hiru
chung mot dbi tuong hinh hoc 1a thanh phan
ciia né. Vi du nhu hai hinh khéi dic dai dién
cho nha (s1) va gara (s2) co thé chung nhau mot
mit phing dai dién cho birc tudng chung (sul)
giita hai d6i tuong nay (hinh 1).



sl

| s1 : gml:Solid

boundedBy

s2 : gml:Solid

boundedBy

......... * su1 - gmi:Suriace N PRPRS

su3
sul
s2

Hinh 1 Hai d6i twong hinh khai 1a nha S1 va gara S2 ¢6 chung bé mat tiép xtic 1a Sul
va luwoc do UML md ta hai doi twong nha va quan hé giiza hai doi tuong [6]

2.4. M6 hinh da ty 1¢ va cap dp chi tiét ciia doi
twong

Twong ty nhu d6i voi ban d6, dir lidu 3D c6
thé duoc xdy dung voi cac ty 16 khac nhau. Dit
liéu trong cac ty 1¢ nay khac nhau vé do chinh
xac khong gian va mirc do chi tiét. O cac ty 18
nho, cac ddi tuong khong gian thudng duoc
khai quat héa cho phu hop ¢ céc ty I¢ 16n thi
céc d6i twong khong gian can thé hién & murc do
chi tiét cao hon rat nhiéu.

Viéc mé hoa dbi tuong trong CityGML ciing
theo nguyén tic da ty 1& véi cac cap d6 chi tiét
khac nhau. Cac ddi tuong khong gian dugc chia
thanh 5 mic do chi tiét (Level of Detail) khac
nhau bao gém LoDO0, LoD1, LoD2, LoD3 va
LoD4. Hinh 2 1a vi du vé mot di tuong khong
gian 13 mot ngdi nha dugc hién thi & cac cap do
chi tiét khac nhau.

Trong cac cip do chi tiét, cap do chi tiét
LoDO chinh 1a cap d¢ twong duong véi dit liéu
2D, chi bao gém céac duong vién chan nha. Cap

LoDO

LoD2

d6 chi tiét LoD1 s& hién thi mdi khdi nha bang
mot hinh khdi dic don gian bang cach dang cao
(extrution) duong vién chan nha lén mdt o cao
nhit dinh. Cip do chi tiét LoD2 s& b sung
thém phan mai nha so voi cap do chi tiét LoD1.

O cap do chi tiét LoD3, cac phan cia ngoi nha
s& duoc bd sung nhu ong khoi, cac ctra s6, clra
ra vao, v.v... O cap dd chi tiét cao nhat LoD4,
mdi ngdi nha c6 thé hién thi ca khong gian bén
trong nha, céc dd vat, ndi that bén trong cua
ngbi nha.

Céac cap do chi tiét cao hién nhién 1a chira
nhiéu thong tin vé ddi tugng hon cac cap do chi
tiét thap. Mot dbi tuong & cap do chi tiét cao co
thé chuyén thanh ddi tuong co cap do chi tiét
thiap hon thong qua qua trinh tong quat hoa
(generalisation). Néu mot dbi tuong duoc xay
dung ¢ cap do chi tiét thap thi khong thé chuyén
thanh d6i tugng c6 cap do chi tiét cao hon nd

[6].

LoD1

L03
Hinh 2 Céc cdp dg chi tiét tir LoDO, LoD1, LoD2, LoD3 va LoD4 ciia déi tiong nha [6]
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2.5. Quan hé topology giita cic déi twong
trong CityGML

Cac ddi twong d6 thi trong CityGML duoc
xdy dung bang cau trac Xlink. Theo ciu tric
nay thi cac ddi twong hinh hoc don gian sé& ciu
thanh cac dbi twgng hinh hoc phtic tap. Chang
han mot d6i tugng 3D A s& bao gdm nhiéu d6i
twong bé mat khép kin. Mot dbi twong 3D B ¢6
tiép giap voi ddi twong 3D A theo bé mit khép
kin Z s& st dung cac bé mit khép kin bing cach
tham chiéu dén bé mit khép kin cua ddi tuong
3D A théng qua co ché tham chiéu
<gml:surfaceMember xlink:href="#wallSurfaceZ"/>.
Cach biéu thi nay c6 thé giai thich 1a dbi tuong
B str dung bé mat Z da duge xay dung lam mat
tuong cia d6i twong A. Nhu vdy 1a quan hé
topology c6 thé xac dinh duoc 1a ddi twong B
lién ké v&i ddi twong A va hai d6i tuong nay
chung nhau bé mat Z. Tuy nhién, quan hé
topology theo phuong phap nay c6 nhugc diém
la chi x4c dinh dugc quan h¢ theo mat chiéu
gitra d6i tuong B véi ddi tugng A néu d6i tuong
B sir dung thanh phan cia d6i tugng A ma
khong thé xac dinh dugc dbi twong A c6 lién két
v6i ddi tugng B hay khong.
2.6. Mé hinh hién thi bé mdt ciia déi twong

Céc dbi tugng khong gian 3D c6 thé dugc
tao thanh tir bé mit véi céc chat liéu khac nhau.
Chéng han mdt ngo6i nha co thé co6 mai ngoi,
mai tén, mai xi mang, v.v. M6 hinh 3D cua d6i
tuong thé hién duoc cac dic tinh nay bang cach
xfly dung cdc bé mit hién thi (appearance)
trong phan dinh nghia d6i tuong CityGML [10].
Bé mat hién thi nay co thé c6 thé xiy dung
bang chup anh thuc, hodc tao ra bang cac hinh
dang hoa van (texture).
2.7. Mo rong ngon ngir CityGML

CityGML ¢6 co ché cho phép xay dung cic doi
twong mo rong ngoai cac doi tugng khong gian da
duoc dinh nghia san nhu dé cap 6 muc 2.2. Co ché
nay duoc goi la kha nang mo rong dinh nghia cac
d6i tugng wng dung — Application Domain
Extensibility (ADE). Cac dinh nghia nay cho phép
tao ra cac ddi twong khong gian riéng biét va dac
thu ung dung trong mét so truong hop cu the
Chang han don vi quan 1y méi truong d6 thi mudn
dinh nghia thém cac dbi tuong la cac hong nuéc
tudi cdy vao trong mot moé hinh 3D da dugc dinh
nghia tir trudc. D6i tugng méi dinh nghia nay co thé
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dugc xay dung tir I6p dbi twong ha tang do thj va ké
thira cac thudc tinh san c6 cua dbi tuong nay.

Céc dinh nghia vé& dbi twong méi nay co thé
dugc thém vao phan dinh nghia tén miénXML
riéng so v6i cac ddi twong di co trong
CityGML. Ngoai viéc dinh nghia thém cac d6i
twong thi ngudi sir dung ciing ¢ thé dinh nghia
thém cac thudc tinh ctia mdi déi twong cé san.
Chflng han dé phuc vu muc dich quan 1y do thi
thi ¢6 thé thém céc thudc tinh cho d6i tuong
nha nhu ndm xay dung, loai nha, v.v...

3. Cau truc tép ngbn ngir CityGML
3.1. Phin dinh nghia doi twong CityGML

Vi CityGML duoc xiy dung trén nén ting
ngdn ngit XML nén cu trac file dir liéu trong
CityGML s& gidng nhu cac file XML tiéu
chuan. Mbi file dir liéu CityGML s& bao gom
phan thong tin dau file XML c6 sir dung phan
dinh nghia d6i twong dir liéu va phan dir liéu.

Pbi v6i nhitng dir lieu XML phirc tap nhu
GML va CityGML thi thudng phan dinh nghia
dbi tuong sé dugc dat ¢ cac file riéng biét dé
céu trac dir liéu tuong minh va logic hon. Duéi
day 1a mot vi du vé file dir liéu CityGML va
phan dinh nghia ddi tuong dir liéu.

<?xml version="'1.0" encoding="UTF-8'
standalone="yes'?>

<CityModel
xmlns="http://www.opengis.net/citygml/1.0" ...
opengis.net/citygml/landuse/1.0
http://schemas.opengis...
I/cityobjectgroup/1.0
http://schemas.opengis.net/citygml/...
<cityObjectMember>
<bldg:Building gml:id="bldg1'>
<gml:boundedBy>
<gml:Envelope srsDimension="3'
srsName="urn:ogc:def:crs,crs:EPSG:6.12:3068,crs:EPS
G:6.12:5783">
<gml:lowerCorner>0 0 0</gml:lowerCorner>
<gml:upperCorner>0 0 0</gml:upperCorner>
</gml:Envelope>
</gml:boundedBy>
<creationDate>2013-4-
12+21:00</creationDate>
<bldg:lod2Solid>
<gml:Solid gml:id="UUID_1">
<gml:exterior>
<gml:CompositeSurface gml:id="UUID_11'>
<gml:surfaceMember>
<gml:Polygon gml:id="UUID_1'>
<gml:exterior>



<gml:LinearRing gml:id="UUID_11'>
<gml:posList srsDimension="3">
1012 1004 10 ... 1012 1004 54</gml:posList>
</gml:LinearRing>
</gml:exterior>
</gml:Polygon>
</gml:surfaceMember>

<gml:surfaceMember>
<gml:Polygon gml:id="UUID_13">
<gml:exterior>
<gml:LinearRing gml:id="UUID_1313">
<gml:posList srsDimension="3">
1012 1004 54 ... 1012 1136 54</gml:posList>
</gml:LinearRing>
</gml:exterior>
</gml:Polygon>
</gml:surfaceMember>
</gml:CompositeSurface>
</gml:exterior>
</gml:Solid>
</bldg:lod2Solid>
</bldg:Building>
</cityObjectMember>

;/CityModeI>

Trong file dit liéu CityGML trén, phan dau
<“?xml  version="1.0"  encoding="UTF-8'
standalone="yes'?> " 1a chi bao vé version ciia
XML, ma font dir liéu 1a UTF-8. Phan tiép theo
<CityModel xmins = “...” 1a dia chi tham khao
namespace cua cac ddi tuong dir liéu CityGML.
Phan chinh cua file dir liéu 1a phdn mo ta cac
d6i tugng dir liéu trong CityGML (Trong doan
file dir liéu 1a dir liéu mo ta mot ddi twong dir
liéu 1a building, c6 cau tric dugc xdy dung theo
chuan dir liéu GML bao gdm: cac bé mit tudng
cua building, cac toa d6 diém cua dudng bao
ngoai moi mit tudng, v.v...

3.2. Cdc phdan mém va cong cu siv dung cho
CityGML

Cac phan mém st dung cho CityGML chia
lam cic nhom chinh bao gdm: cac phan mém
hién thi, céac phén mém bién tap, phﬁn mém co
s¢ dit liéu, phﬁn mém kiém tra va chuyén ddi
dir liéu. Nhiéu phan mém trong cac nhém nay 1a
cac phan mém mién phi nhung ciing ¢6 nhidu
phan mém thwong mai cta cac hing 16n nhu
Oracle Spatial 11g. Dudi day 1a bang liét ké cac
phan mém sir dung cho CityGML.

Bang 1. Cac phan mém si dung cho CityGML

Phan mém sir dung Hang san xuat

Phén mém hién thj CityGML

Aristoteles3D Univ. of Born

CityGML-Toolchain Univ. of Appl. Sci.
Gelsenkirchen

FZKViewer KIT Karlsrule
BS Contact Geo Bimanagement Software
GmbH

Safe software Inc.
GTA Geoinformatik GmbH
Viewtec Inc.

FME Data Inspector
Tridicon CityDiscoverer
Viewtec Terrainview
RhinoTerrain/Rhino SARL RhinoTerrain
IN3D Visualisation Engine  Galdos systems Inc.
Phén mém kiém tra cdu truc file City GML

QS-City 3D University of Appl. Sci.
Stuttgart

City Doktor Validator University of Appl. Sci.
Stuttgart

Phén mém co sé& dit liéu

Oracle Spatial 11g Oracle Corp.

3DCityDB Technische Univ. Berlin, IGG
Phé&n mém chuyén déi di¥ liéu CityGML

FME Safe software Inc.
SupportGIS CPA Geo-information
Bentley Map SS2 Bentley Systems, Inc.

4. Thuc nghi¢m xay dwng md hinh 3D theo
cau truc ngbn ngir CityGML
4.1. Khu vwc va dir liéu thwc nghiém

Hinh 1. Hinh dnh mat bang khu viec thuc
nghiém — Khuon vién Khu A, Truong Pai hoc
Mo - Bia chat gom cac nha A, B1, B2, C, C
300, C 12 tang, D, va D 5 tang
(Nguon Google Earth)
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Khu vyc thuc nghiém la khuon vién truong
Pai hoc Mo - Dia chét, bong Ngac, Tur Liém,
Ha Noi. Khuon vién truong gdm cac khdi nha
A, B1, B2, C 300, C12, D va D5 tang duoc thu
thap dir liéu vé mat bang (X, y) va do cao (h)
béng may toan dac dién tr trong hé toa do gia
dinh da duoc chinh stra nhu sau:

1 1012 1004 10
2 1031 1004 10
3 1031 1011 10
70 1051 1167 10
71 1040 1167 10
72 1040 1180 10
73 1047 1180 10

Tt dir liéu cac diém thu dugc ¢ trén, ta tién
hanh bién tap cac bé mat cua cac khoi nha:

NHA B 44

1234567891011121

BACTHANG 6

1718192017

HT300 16

1314151613

NHA_A 44

2122232431323334353637383940414243
44 21

NHA C 18

2526 27 2829 30 25

NHA_C12 100

45 46 47 48 49 50 58 59 60 61 62 45

NHA_C5 44

5152 53545556 575851

NHA_D 44

63646869 7071727363

XUONGDT 8

65 66 67 68 65

4.2. Két qua thwe nghiém

Nhom nghién cuu da st dung dir li¢u thu
thap dugc tai Truong Pai hoc M¢é - Dia chét
xdy dung cac file dit liéu trén theo chuan
CityGML va sir dung phan mém XYZ mién phi
dé hién thi m6é hinh 3D cho dit liéu thuc
nghiém.

Tt dit liéu thue nghiém dau vao, mé hinh 3D
dugc xay dung theo ding chuan CityGML. Vi
du mot doan dir litu md ta nha C12 tang tai
Truong dai hoc Mo - Dia chét nhu sau:

<cityObjectMember>
<bldg:Building gml:id="GUID_1'>
<gml:name>NHA_HOP</gml:name>
<gml:boundedBy>

<gml:Envelope srsDimension="3'
srsName='urn:ogc:def:crs,crs:EPSG:6.12:3068,crs:EPS
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G:6.12:5783'>
<gml:lowerCorner>0 0 0</gml:lowerCorner>
<gml:upperCorner>0 0 0</gml:upperCorner>
</gml:Envelope>
</gml:boundedBy>
<creationDate>2013-4-
12+21:00</creationDate>
<gen:stringAttribute name='"Name'>
<gen:value>NHA_HOP</gen:value>
</gen:stringAttribute>
<gen:stringAttribute name="GUID'>
<gen:value>3EE1</gen:value>
</gen:stringAttribute>
<bldg:boundedBy>
<bldg:WallSurface gml:id="GUID_1'>
<gml:boundedBy>
<gml:Envelope srsDimension="3'
srsName="urn:ogc:def:crs,crs:EPSG:6.12:3068,crs:EPS
G:6.12:5783">
<gml:lowerCorner>0 0
O0</gml:lowerCorner>
<gml:upperCorner>0 0
0</gml:upperCorner>
</gml:Envelope>
</gml:boundedBy>
<creationDate>2013-4-
12+21:00</creationDate>
<gen:stringAttribute name="Name'>
<gen:value>Unnamed</gen:value>
</gen:stringAttribute>
<gen:stringAttribute name='Beschreibung'>
<gen:value>?</gen:value>
</gen:stringAttribute>
<gen:stringAttribute name="GUID'>
<gen:value>12L 1</gen:value>
</gen:stringAttribute>
<bldg:lod3MultiSurface>
<gml:MultiSurface
gml:id="UUID_71c1lcc81'>
<gml:surfaceMember>
<gml:Polygon gml:id="UUID_2fd3e9181'>
<gml:exterior>
<gml:LinearRing
gml:id="UUID_2fd3e918-586a-1'>
<gml:posList srsDimension="3">
1000 1000 10 1000 1020 10 1000 1020 15 1000 1000
15</gml:posList>
</gml:LinearRing>
</gml:exterior>
</gml:Polygon>
</gml:surfaceMember>
</gml:MultiSurface>
</bldg:lod3MultiSurface>
</bldg:WallSurface>
</bldg:boundedBy>

" <bldg:boundedBy>



<bldg:RoofSurface gml:id="GUID_5">
<gml:boundedBy>
<gml:Envelope srsDimension="3'
srsName="urn:ogc:def:crs,crs:EPSG:6.12:3068,crs:EPS
G:6.12:5783">
<gml:lowerCorner>0 0
O0</gml:lowerCorner>
<gml:upperCorner>00
0</gml:upperCorner>
</gml:Envelope>
</gml:boundedBy>
<creationDate>2013-4-
12+21:00</creationDate>
<gen:stringAttribute name="Name'>
<gen:value>Unnamed</gen:value>
</gen:stringAttribute>
<gen:stringAttribute name="Beschreibung'>
<gen:value>?</gen:value>
</gen:stringAttribute>
<gen:stringAttribute name="GUID'>
<gen:value>12L5</gen:value>
</gen:stringAttribute>
<bldg:lod3MultiSurface>
<gml:MultiSurface
gml:id="UUID_71c11cc85'>
<gml:surfaceMember>
<gml:Polygon gml:id="UUID_2fd3e9185'>
<gml:exterior>
<gml:LinearRing
gml:id="UUID_2fd3e918-586a-5'>
<gml:posList srsDimension="'3">
1000 1000 15 1000 1020 15 1005 1020 15 1005 1000
15</gml:posList>
</gml:LinearRing>
</gml:exterior>
</gml:Polygon>
</gml:surfaceMember>
</gml:MultiSurface>
</bldg:lod3MultiSurface>
</bldg:RoofSurface>
</bldg:boundedBy>
</bldg:Building>
</cityObjectMember> ) )

Tur file dir lidu c6 cau trac chuan CityGML
dgqc géy d}_mg, c06 thé hién thi dir li€u trén mot
sO0 phan mém khac nhau (Bang 1). Vi du: sau
khi ma hoa ¢ muc do LOD3 (do thoi gian c6
han nén cac théng tin chi tiét vé bé mat nha va
cra sO chua thu thap dugc day du) bang
CityGML tat ca cac toa nha trong khudn vién
khu A, Truong Pai hoc M6 - Pia chét hinh anh
tda nha nay duogc hién thi bang phan mém FZK
Viewer cua Dai hoc Born nhu Hinh 2. Mtrc 3o
chi tiét cua cac doi tuong dugc xac dinh ngay
trong khi khai bao cac doi tugng. Chang han

trong vi du trén thi d6i twong LOD3 1a nha
dugc  khai  bao 1a  bang  thé
<bldg:lod3Multisurface>. Phan tham chiéu dja
ly cia ddi twong duoc thé hién bang thé gml
nhu trong chuan gml vé d6i trong dia 1y thong
qua thé khai bao tén cta hé quy chiéu: srsName.

Hinh 2. M6 hinh 3D khuén vién Khu A, Truong
Pai hoc M6 - Pja chadt dwoc xay duwng Véi cap
d chi tiét LoD2 theo chudn CityGML diroc hién
th; bang phan mém FZK Viewer cia University
of Born

5. Két luan

Trong thyc té vé dir liéu thong tin khong
gian hién nay thi chuan dir liéu dong mét vai tro
quan trong. Viéc xay dung cic dir li¢u ding
chuan s& tao diéu kién cho cong tic quan 1y va
st dung hitu hiéu dir li¢u sau nay. DPéi voi céac
chuan dir liéu 3D, hién nay tai Viét nam chua
dugc nghién ctru nhiéu nén viéc nghién ciru ap
dung chuan dir liéu 3D CityGML va cac chudn
dir liéu 3D khéc s& co thé dong gop vao cong
tac chuan héa dir liéu, tng dung mé hinh dir
li¢u 3D trong nhiéu linh vuc khac nhau, dic biét
la cac tng dung trong do thi.

Ngon ngit chuan héa CityGML duoc xay
dung trén nén tang ngdn ngit chuan hoa dir liéu
dia Iy GML (vé ban chat 1a st dung ngon ngir
danh dau mo rong XML) nén co thé d& dang
tim hiéu va sir dung. CityGML co cAu triic ngdn
ngit 16 rang, c6 thé x@y dung cac file dir liéu
cho phép sir dung nhiéu phin mém dé hién thi
va phan tich cac md6 hinh 3D, dac biét trong khu
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vuc d6 thi. Thuc nghi¢m trong bai bao nay da
cho thdy kha ning mé hinh hoa cac dir liéu 3D
theo khudn dang cua CityGML va hién thi cac
dir liéu 3D theo cac goc do khac nhau.

Dé co thé phat trién hon nita tng dung dir
lidu khong gian va dir liéu tric dia 3D trong céac
do6 thi & Viét nam, can tiép tuc cac hudng
nghién ctu Ung dung mod hinh dir liéu 3D
CityGML cing nhu xay dung cac thuat toan
phan tich dir lieu 3D do6 thi theo chuan
CityGML va cac chuan 3D khac trong tuong
lai.
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SUMMARY

A test for establishment of 3D city model using CityGML with Open-Source Tools
Pham Thanh Thao, Nguyen Quang Minh, Nguyen Thi Thu Huong, Le Ngoc Giang
Hanoi University of Mining and Geology

Currently, 3D City model are established in a number of standards such as Keyholes
Markup Language (KML), Industry Foundation Classes (IFC), X3D and CityGML. Amongst these
standards, CityGML, which was developed from eXtensible MarkUp Languague, is a standard and
language created and used by o Open GIS Consortium (OGC) for establishment and exchange of
city 3D data. In CityGML, the 3D objects are defined for geometry, topology, semantic attributes
and appearence. These definitions are used for city 3D data presentation and analysis in urban
planning, geo-positioning, simulation of urban environment and urban infrastructure management.
This paper presents concepts of CityGML and a test of establishment of 3D model in CityGML and
visualization of the model in open-source software environment.
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