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TOM TAT

Nghién cru nham xay dwng mé hinh khéng gian ba chiéu ti» di liéu OpenStreetMap, mét hé théng ban d6 mé
cla dw an Thong tin dia ly tinh nguyén (VGI). Trén co s& cac di liéu khéng gian cta hé théng ban db
OpenStreetMap, khu vuc trung tdm Hoc vién Néng nghiép Viét Nam, cac théng tin thudc tinh co' ban vé chiéu cao va
hinh dang bén ngoai cta cac dbi twong dwoc bd sung nhdm mé phéng cac tda nha & mirc d6 chi tiét LOD2 theo tiéu
chuédn CityGML. M6 hinh khéng gian ba chidéu dwoc hién thi trwc quan trén mang internet théng qua WebGL
F4 Map.

Tlr khoa: OpenStreetMap, LOD2, CityGML.

Three-dimensional Modelling by Volunteered Geographic Information Data

ABSTRACT

This paper presents initial results of three-dimensional modeling from OpenStreetMap data t of Volunteered
Geographic Information project. Based on the OpenStreetMap spatial data of the central area of Vietnam National
University of Agriculture, basic data attributes on the height and physical appearance were supplemented to simulate
three-dimensional building fulfilling the requirements of CityGML LOD2. Three-dimensional model is visually

displayed in internet by WebGL F4map.
Keywords: OpenStreetMap, LOD2, CityGML.

1. DAT VAN DE

Trong nhiing nam gin day, khai niém
thong tin dia 1y tinh nguyén (Volunteered
Geographic Information-VGI) da tré nén kha
phd bién. VGI bao gbm mét nhém ngusi thu
thap va chia sé dii liéu dia 1y trén nén tang Web
2.0. V6i lyc lugng tinh nguyén vién trén toan
ciu, hé théng ban d6 OpenStreetMap (OSM) 1a
du an Thoéng tin dia 1y tinh nguyén thanh cong
va phé bién nhat. Tinh dén hét thang 11 nam
2017, s6 lugng tinh nguyén vién cia OSM 14 hon
4,3 triéu ngudi va téng s6 ngudi déng goép di
liédu hang thang 1a gan 1,2 triéu nguoi. Tai cac
thanh phé 16n, OSM da duge thanh lap kha chi
tist. O cac ving néng thén hay cac viing c6 dia
hinh khé kh#n, hé théng duong giao thong

chinh hay céac con dudng mon cing dudc thé
hién. Diéu nay trai ngudc véi mot s6 hé thong
ban dé thuong mai khac von chi tap trung vao
khu vyc thanh thi, dong dan cu véi cac hoat
dong thuong mai sbi néi.

Su khac biét 16n gitia OSM véi hé thong ban
d6 thuong mai khac nhu Google Maps 12 OSM
hoan toan “md” trong viéc thu thiap va phan
phéi dii litu con Google Maps 1a “déng”. Co
nghia 13, d6i véi OSM, cac tinh nguyén vién cé
thé chu dong chia sé di liéu minh c6, st dung
mién phi dii litu sdn c6 trén OSM trong moi
truong hop. Trong khi d6 ddi véi Google Maps,
ngudi dung khéng thé can thiép vao co sé di
liéu va phai tra phi trong viéc st dung dii liéu.

Over et al. (2010) da thi nghiém kha ning
x4y dung mé hinh khéng gian ba chiéu st dung
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dii liéu ban @6 OSM cho mét s6 ting dung khac
nhau va da két luan réng OSM c6 tiém néng 16n
dap tng cac yéu cdu cua mo hinh CityGML
LOD1 (Level Of Details 1-M6 hinh cac toa nha
dang khéi co ban). Ciing véi su phat trién nhanh
cta hé théng ban d6 OSM trong nhiing nam gan
day, dac biét 1a su sin c6 caa cac dit liéu anh vé
tinh d6 phan giai cao thi cac tinh nguyén vién
khong chi déng gép céc dii liéu dang diém, dang
dudng ma ho con c6 thé cung cdp cac dit lieu
dang viung cta cac toa nha. Theo nghién cttu cua
Fan et al. (2014), dii liéu 2D vé céc tda nha c¢6 do
chinh xac cao ca vé hinh dang va kich thudec. Sai
s6 trung binh vé vi tri ctia cac tda nha khéng
qua 4m va hinh dang c6 d6 tuong déng cao. Hon
nita, cac théng tin d& mé phéng 3D nhu chiéu
cao toa nha, két cdu mai ctua cac tdoa nha ngay
cang c6 nhiéu ti cac du an VGI khac nhu Flickr,
WikiMapia,
Panoramio. Tt d6 khing dinh rdng viéc xay
dyng m6 hinh 3D t& di@ liéu OSM la hoan toan
kha thi.

Tinh dén thoi diém hién tai da c6 mot s6 du
an xay dung mdé hinh 3D cta cac toa nha tu di
liegu OSM nhu: OSM-3D, OSM Buidings hay
OSM2World. Han ché cta cac du 4n nay 1 phan
16n céc toa nha chi dudec md hinh héa chi tiét 6
mtic thé (LOD1) theo chuén CityGML, ttic 1a cac
khéi hinh hoép chii nhat. Muc tiéu cta nghién
ctiiu nay la x4y dung mo6 hinh khong gian ba
chiéu chi tiét mé mtc LOD2 theo chuin
CityGML cho khu vuc trung tdm Hoc vién Néng
nghiép Viét Nam.

Dronestagram, Instagram hay

2. PHUONG PHAP NGHIEN CUU

Trén ban d6 OpenStreetMap chua cé dii
liéu chi tiét khu vuc trung tdm Hoc vién Néng

ALR

LOD2

L0000 LOD]

nghiép Viét Nam. Do &6, nghién ctiu nay dugc
thyc hién theo hai buée. Budée mot 1a déng gop
dii liéu khong gian dia 1y ciia khu vuc trung tam
Hoc vién Noéng nghiép Viét Nam 1én
OpenStreetMap. Buéc hai 1a tién hanh xay
dung md hinh khéong gian ba chiéu khu vuc
trung tdm Hoc vién Nong nghiép Viét Nam tu
dit liéu khéng gian trén OpenStreetMap.

Cac dit liéu thudc tinh cta cac toa nha nhu
chiéu cao, mau séc, kiéu mai hay cac thugc tinh
caa cay xanh nhu chiéu cao tan cay, kiéu 14 cay,
duong kinh tan... dugc tac gia 14y gia dinh nhim
mé phong kha ning thé hién ctia mé hinh 3D.

2.1. Thu thap di liéu

Ban d6 hién trang st dung dit Hoc vién
Néng nghiép Viét Nam 1a ngudn dii liéu khong
gian chinh cho nghién ctiu nay. Ban d6 dugc
thanh 14p ndm 2010 nhung da dudc cap nhéat
chinh 1y mot s6 cong trinh méi nhu giang duong
E, san béng da, san tennis bing phuong phap do
dac truc tiép st dung cong nghé do GPS dong.

2.2. Xt 1y dit lidu

Ban d6 hién trang Hoc vién Néng nghiép
Viét Nam c6 dinh dang *.dwg (AutoCAD), hé toa
d6 VN2000 (mui chiéu 3°, kinh tuyén truc
105°00’, phép chiéu UTM) dudc chuyén déi vé
dinh dang *.shp (ArcGIS) va chuén hoéa vé hé
toa do6 quoc t& (Hé toa do0 WGS84, mui chiéu 6°,
kinh tuyén truc 105°00’, phép chiéu UTM) béng
phan mém FME.

Phan mém ArcGIS dudc st dung nham bién
tap va tong quat héa di liéu ban @b véi cac 16p
dii liéu co ban nhu cac tuyén dudng chinh, hé
nudc, tham cd, khu thi nghiém, cac giang dudng,
ki tic x4, cac khoa chuyén moén.

LOL3

Hinh 1. Cac cdp d6 chi tiét theo chuin CityGML
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Cac 16p di liéu da khai quat héa dudge
chuyén vé dinh dang *.osm bing FME. Vigc b
sung va cap nhat 1én co s6 dit litu OSM dudc
thuc hién biang phan mém JOSM.

2.3. Xay dung mé6 hinh khéng gian ba chiéu
trén mang internet

Cac toa nha, cidy xanh dugdc thiét lap cac
thong tin thuoc tinh vé chiéu cao, hinh dang va
cap nhat l1én co s6 dit liéu ban d6 OSM.

M6 hinh khéng gian ba chiéu dudc hién thi
thong qua trinh duyét web F4map.com.

2.3.1. C4u tric dit liéu khéng gian ba chiéu
ctia toa nha trén OSM

P& mo6 hinh héa cac toa nha ngudi dung can
cung cidp mot s6 thong tin sau:

- Building outlines: duong bao tda nha (bao
gdm tdt ca cdc phan néu toa nha goém nhiéu
khéi). Thé building dé xac dinh cac d6i tugng
dang ving 1a cac toa nha (nhdm phan biét véi
cac loai hinh st dung dat khac). Gia tri thuong
dung nhat cta thé building 1a “building=yes”.
Tuy nhién dé xac dinh ré toa nha dung cho muc
dich gi, c6 thé gan ngay gia tri cho né, vi du
“building=hospitals” hay
“building=apartments”...

- Building parts: dudc st dung khi toa nha
gom nhiéu khoi c6 su khac nhau vé hinh dang
bén ngoai. Gi4 tri thuong dude st dung cta thé
nay 1a “building:part=yes” dé mé ta cac phan
ctua toa nha chi khac nhau vé s6 tang va chiéu

sicht

_Hsi

Hinh 2. Cach xac dinh chiéu cao téa nha

Nguy&n Khac Nang, Nguy&n Btrc Loc, Tran Trong Phuwong

cao (building:levels=* va building:height=%). Gia
tri building:part=(kiéu tda nha) dung dé mé ta
cac khéi c¢6 chiic nang khic nhau, vi du
(building:part=roof hay building:part=tower).

- Building relations: dudc st dung trong
truong hgp toa nha cé cdu trdc phiic tap gom
nhiéu khéi 1éng vao nhau. Gia tri
“type=building” nhim nhém dudng bao toa nha
va cac bo phan bén trong véi nhau. Khi d6, méi
quan hé gitia cac bd phan ctia tda nha phai dudc
xac dinh. Dudng bao bén ngoai can dudc chi rd.
Cac bd phan bén trong can dudc xac dinh ding
moél quan hé véi duong bao ngoai, vi du nhu
inside (ndm trong), intersecting (giao nhau) hay
touching (ti€p xtc).

- Mot s6 thé thudc tinh khac

+ height: m6 ta thong tin chiéu cao cua tda
nha-khoang cach theo phuong thing dtng ti
dinh t6i chan tda nha trén mit dat (Hinh 2).

+ building:levels: mb ta s6 tang cta toa nha
tinh ti trén mat dat (khong tinh tidng ham va
mai) (Hinh 3). Nhu hinh 3, toa nha dude coi 1a
chi ¢6 3 tang (B,C,D), E dudgc coi 1a tAng ham, A
dudgc coi 1a mai. Nhu vay, cac thé thudc tinh ctua
toa nha bao gém:

building:levels = 3

building:levels:underground = 1

roof:levels = 1

+ roof: m6 ta kiéu mai nha. Cac kiéu mai da
duge dinh nghia sin trong thu vién cuia OSM
nhu: flat, skillion, gabled... (Hinh 4).

Hinh 3. Cach xac dinh s6 tang

1019


https://wiki.openstreetmap.org/wiki/Key:building:levels
https://wiki.openstreetmap.org/wiki/Key:height
https://wiki.openstreetmap.org/wiki/Key:building:levels:underground
https://wiki.openstreetmap.org/wiki/Key:roof:levels

Xay dwng mé hinh khong gian ba chiéu t&» ngudn di¥ liéu dia ly tinh nguyén

flat skillion  gabled

. ~ L d o R , . “
Hinh 4. Mgt s6 kiéu mai nha

N < R A N g N [N K N
+ Mau sic: Dé md td mau sic bén ngoai toa
N - 2 A
nha st dung thé “building:colour=*". Dé mé ta
mau sic mai nha st dung thé “roof:colour=+*".

ke

Trong dé la cac gia tri mau sic nhu Red,

Green, Yellow.
+ Chat liéu bén
“building:material=*" dung dé mé ta chit liéu

ngoai: thé

bén ngoai tdoa nha. Thé “roof:material=*" mo ta

ch4t liéu mai nha. Trong d6 “*” 1a cac chit liéu,
vi du cement_block, brick, wood (d6i véi toa
nha); concrete, glass, metal, roof_tiles (d6i véi

mai nha).
2.3.2. C4u tric dit liéu khéng gian ba chiéu
cia ciy xanh trén OSM

C4u tric di liéu 3D d61 v6i cAy xanh don
gidn hon nhiéu so véi toa nha. Mot s6 thudc tinh
cd ban bao gom:

natural=tree: khéa chinh, x4c dinh déi1

tuong dang diém 1a ciy xanh

{ Java OpenStreetMap Editor

leaf_type=broadleaved/needleleaved: kiéu 14
rong hay 1a kim

circumference=*: chu vi cay

height=*: chiéu cao ciy

diameter_crown=*: dudng kinh tan cay

leaf_cycle=deciduous/evergreen/semi_decid
uous/semi_evergreen: ddc tinh rung la.

3. KET QUA VA THAO LUAN

3.1. Thyc nghiém xay dung mo6 hinh khong
gian ba chiéu tit dit lieu OSM

3.1.1. Cap nhat dit liéu ban dé khu vuc
trung tim Hoc vién 1én OSM

Dé thuc nghiém xay dung ti di lieu OSM,
khu vuc nghién ctu duge chon la khu vuc trung
tdm Hoc vién Nong nghiép Viét Nam. Trén hé
thong ban d6 OSM, dii liéu ban d6 khu vuc trung
tam Hoc vién Néng nghiép Viét Nam con thiéu,
do d6 budc dau tién 1a cap nhat di liéu ban d6 chi
tiét ti ban d6 hién trang da dudc chuén héa cta
khu vuc trung tdm Hoc vién 1én OSM. Tiép sau
d6 14 b6 sung cac théng tin thude tinh nhdm mo
phoéng cac d6i tugng trong khéng gian ba chiéu.
Cac phan mém chinh dudc st dung bao gém
FME, ArcGIS va JOSM. Hinh 5 14 hinh anh di
liéu ban d6 OSM trén phan mém JOSM.

File Edit View Tools Selection Presets Imagery Windows Audie Help

Hinh 5. D@ liéu ban dé khu vuc trung tAm Hoc vién Néng nghiép Viét Nam
trén phan mém JOSM
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= % Tags: 8 /Memberships: 0

Man Made,Man Made Building ...
Man Made,Man Made Residential Building ...

Key Yalue
yes Nha Hanh chinh

building:colour white
building:levels 4

3 phun nutic Hhé Hanh chinh height 12
name Mha Hanh chinh
roof:colour green
roof:material concrete
roofishape flat
B JEdt |

a) b) c)

Hinh 6. D@ liéu thudc tinh Nha hanh chinh

'_{ Edit relation £8.323.971 in Iayer_'l?a_ta Layer 1 ?

SRR ARINETS N

Tags and Members | parent Relations | Child Relations|

Tags

]
ﬁ]

Relations/Multipalygon

Man Made/Man Made,Building ...
Man Made/Man Made Residential Building ...

|
.
building

Value

yes

building:colour

yellow

building:material

plaster

name

Giana Dudna D

Members

é‘) Role Refers to
— e *. . 531376927 (54 nodes)
‘=9 nner b 531376926 (32 nodes)

<

\

3

2

Hinh 7. Dt liéu quan hé déi véi

3.1.2. Xay dung mé hinh ba chiéu céc téa nha

Trén co s6 dii liéu khong gian cac tdoa nha
da duge dua 1én ban @6 OSM, tién hanh bé sung
cac théng tin nhdm moé hinh héa cac toa nha
trong khong gian ba chiéu. Cac toa nha trong
khuon vién Hoc vién Nong nghiép c6 ciu tric
hinh khéi don gian. Do dé, chi cin st dung
Building outlines (building = yes) kém theo céac
mod ta vé& mau sic (building:colour=*), s6 tang
(height=*,
name=%*), mau mai nha (roof:colour=*), chat liéu
nha

(building:levels=*), chiéu cao

. < . R L.
mai nha (roof:material=¥), kiéu mai

toa nha c6 cau triac phic tap

(roof:shape=*). Vi dy, Nha hanh chinh hanh
chinh dudec mé phéng véi chiéu cao 12 mét, s
tang 1a 4, kiéu mai bing, mau tudng tring, mau
mai xanh.

D61 v6i toa nha c6 cau tric phtic tap hon
nhu giang duong D, bt budc phai st dung
Relationship dé c6 thé mo ta ciu tric toa nha.
Giang dudng D gém 2 dudng bao, dudng bao
trong v6i 32 dinh dugc xac dinh véi vai tro
“Inner”, duong bao ngoai v6i 64 dinh déng vai
tro “outer”’. Toa nha cé chiéu cao bén mét, mau
tuong vang, mau mai dé sam.
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3.1.3. XAy dung mé hinh cAy xanh ba chiéu
Déi véi cay xanh trong khuén vién Hoc vién,
dé m6 phéng trong khong gian ba chiéu, sau théng
tin chinh dudec mo6 ta bao géom: Natural = tree,
leaf_type=broadleaved, leaf_cycle=evergreen,

height=*, diameter_crown=%*, circumference=>*.

3.2. Toan canh mé hinh khéng gian khu vuc
trung tdm Hoc vién Nong nghiép Viét Nam
Pé mo6 phdéng khong gian canh quan Hoc
vién Nong nghiép Viét Nam, ngoai cac toa nha va
cay xanh dugec mo6 phong ba chiéu thi cac yéu t6
canh quan khac nhu tham ¢, hd nuéc, vudn cay

ciing dude bd sung cac théng tin thudc tinh tuong
tng. Nguoi dung internet c6 thé truy cap vao
trang F4map.com va tim kiém véi tir khéa “Hoc
vién Nong nghiép Viét Nam” dé thé trai nghiém
canh quan Hoc vién Néng nghiép Viét Nam duge
mo phoéng trong khéng gian ba chiéu. F4Map c6
thé mo phdéng canh quan ba chiéu trong thoi gian
thuc, ¢6 nghia 1a tiy theo thdi diém truy cap theo
gio dia phuong ma mitic do sang tdi, béng cua cac
d6i tugng trén mé hinh thay d6i theo géc chidu
sang clia mét troi theo thoi gian tuong ting trong
ngay. Hinh 9 thé hién mé hinh canh quan ba
chiéu mot goéc trung tdAm Hoc vién Néong nghiép
Viét Nam trén F4map.com.

= % Tags: 6 [ Memberships: 0

# Geography MatureTree ..

Key Value
diameter_crown 3
|height 5
||Ieaf_cyde EvVEergreen
||In.=-_aF_type broadleaved
|natural tree
I

a)

b)

Hinh 8. Cac thuoc tinh m6 ta cAy xanh trong khéng gian ba chiéu

@ Search a place

Ki tlic xa saugdaihac

Ay X

© Discover our solution|

djour il y s Bminutes) Cré

Hinh 9. M6t géc mé hinh khéong gian ba chiéu
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3.3. Thao luan

Trong linh vuc quy hoach khong gian, viéc
x4y dung md hinh canh quan ba chiéu bing cac
phan mém AutoCad, Microstation hay ArcGIS
dua trén cac ban vé ki thuat khong cé gi xa la
v6i nhiing nguoi lam ky thuat. Tuy nhién, céc
mé hinh nay chi duge thé hién trong cac may
tinh c4 nhan ma khong thé chia sé rong rai trén
mang internet.

Viéc xay dung mé hinh khong gian ba chiéu
trén cd sd dit lieu OSM don gian, khong ton chi
phi thu thap dii liéu. M6 hinh ba chiéu trén
F4map.com c¢6 cac thay d6i vé mic do chiéu
sang, béng dia vat theo thsi gian thuc, thay d6i
géc nhin cta ngudi quan sat. Nhiing chtic ning
nay rat htiu ich cho viéc nghién ciiu quy hoach
khéng gian canh quan kién tric.

S6 lugng ciing nhu chat lugng cac thanh
vién cua cong dong VGI ngay cang ting, cac di
liéu anh vé tinh d6 phan giai cao thudng xuyén
dudc cap nhat kéo theo dit liéu ban d6 ciing nhu
cac thong tin khéng gian ba chiéu cua cac toa
nha trén OSM ngay cang day dua. Do d6, viéc
x4y dung md hinh khoéng gian ba chiéu trén
mang internet cho trén toan thé giéi ngay cang
kha thi.

Mot nhuge diém ctia phuong phap nay la
tinh nang mé phdong dia hinh tu nhién nhu ddi,
nidi con chua duge xay dung. Cé thé trong thoi
gian t61, tinh nidng nay sé dugc hoan thién.

Nguy&n Khac Nang, Nguy&n Btrc Loc, Tran Trong Phuwong

4. KET LUAN VA KTEN NGHI

Dii liéu ban dé khu vuc trung tam Hoc vién
Néng nghiép Viét Nam da dugec nhém nghién ctiu
dua 1én hé théng ban d6 md OpenStreetMap. Tuy
nhién, cac thong tin thudc tinh ctia cac déi tugng
nhu toa nha, ciy xanh chi 1a gia dinh, dua vao
nhim moé ta kha nang moé phong khéng gian ba
chiéu cia md hinh. Trong thoi gian téi, nhém
nghién ctiu tiép tuc thu thap cac s6 liéu chi tiét
vé cac toa nha tir cac ban vé thiét k& nim mb
phoéng cac tda nha § mic d6 chi tiét LOD3 theo
chuén CityGML. Déi véi thudc tinh cia d6i tugng
cay xanh, mong nhan dugc sy hgp tac va dong
g6p théng tin tit cac nha chuyén moén dé bo dii
liéu dugc hoan thién va chinh xac hon.

Hoc vién Nong nghiép Viét Nam c6 thé xem
xét, danh gi4d mo6 hinh khong gian canh quan ba
chiéu da xay dung. Néu phu hop c6 thé nhing
vao Website cia Hoc vién dé giéi thiéu canh
quan Hoc vién ra bén ngoai.
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