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Tém tat: V&i sy phat trién manh mé cla kinh té x& hdi, giao théng ngay cang dwoc mé rong. D liéu
GIS vé giao thong trwéc day da tré nén 16i thdi. OpenStreetMap la mét di liéu ma ngudn mé va hoan

toan mién phi. N6 bao gébm rat nhiéu co s& dir liéu dia ly, trong d6 c6 dir liéu giao théng.
OpenStreetMap cho phép chiing ta chuyén dbi dir liéu vé dang shapefile & mét khu virc bét ky béng cac
cong cu chuyén dung ma khong phai sb hoa. Bai bao dwoc thye hién véi muc tiéu Ia trinh bay hai
phwong phap xay dwng div liéu giao théng tlr OpenStreetMap. Két qua, ching t6i da dwa ra dwoc quy
trinh va da xay dwng co s& di liéu GIS vé hé thdng giao thong & Quan Lién Chiéu - Thanh phé Ba Nang
véi day da div liéu khong gian va dir liéu thudc tinh: tén dwéong, van tbc téi da, chidu dai,... Day la tai liéu
chuyén dé c6 tinh thoi sw, gitp cho viéc nghién clru nhitng van dé lién quan dén di liéu giao théng nhuw
clvu hda, cac (rng dung vé tim dudng di,... tré nén hiéu qua va chinh xac hon.

Tir khéa: dir liéu; giao thong; xay dwng; hé théng; Lién Chiéu.

1. D4t van deé

Théng tin dia 1y 1a nhiing théng tin quan trong dé
cac nha hoach dinh chinh sach dua ra quyét dinh mot
cach nhanh chéong va hi€u qua [6]. Hién nay, co s& di
liéu GIS da dwoc xay dung ¢ hau khip cac dia phuong.
No da chung t6 dugc tinh wu viét trong cong tac quan ly
nha nuéc, cac nghién ciru vé& ty nhién, kinh t& xa hoi,
moi trudng, ... [1,4]. Tuy nhién, mot thyc té 1a co s dir
liéu GIS rat d& bi 13i thoi do moi dbi twong tu nhién va
kinh té xd hoi luén luén van dong va phat trién khong
ngimg, dic biét 1a hé thdng giao thong. Vi thé, viéc xay
dung va cap nhat co s6 dir liéu GIS noi chung va giao
thong noi riéng 1a hét stic can thiét. Trude day, dé xay
dung va cap nhat co s¢ dir liéu GIS, ching ta c6 thé sir
dung nhiéu phuong phap khac nhau, tuy nhién hi¢u qua
dem lai khong cao. Phuong phap do dac truc tiép s& ton
nhiéu thoi gian va chi phi. Phuong phap sé hoa lai
nhitng anh chup trong thoi gian gan nhét trén anh vé
tinh thi chung ta phai nin chinh anh lai dung theo khu
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vuc nghién ctru, ton nhidu thoi gian va cong suc dé
chuyén tir dang anh sang dang vecto [8].

Cong nghé ma nguén m¢ 1a hudng phat trién méi
trong GIS [5]. Xu hudng st dung dit liéu ma ngudn mé
dang ngay cang ting cao do chi phi sir dung thap va kha
nang tity bién va tai str dung ctia n6 [4]. OpenStreetMap
(OSM) 1a mdt tién ich ma ngudén md va hoan toan mién
phi, 1a mot co s dir lidu dia 1y co sdn. OSM cho phép
chung ta chuyén doi dir liéu vé dang vecto & mot khu
vuc bit ky ma khong phai tryc tiép tién hanh sé hoéa.
Bén canh do, dir liéu trong OSM da dugc dinh nghia,
cap nhat mot sé thong tin thudc tinh co ban cia dbi
tuong.

Da Ning n6i chung va quan Lién Chiéu noi riéng la
noi c6 qua trinh d6 thi hoa dién ra manh m&. Hé théng
co s6 ha ting vé giao thong khong ngimg duoc dau tu
mé rong va phat trién nhanh chong trong mot thoi gian
twong d6i ngin. Vi thé, co so dit liéu GIS vé giao thong
da trd nén lac hau so véi hién trang rt nhiéu. Trong bai
bao nay, chung tdi trinh bay hai phuong phap khai thac
co so dit liéu GIS vé giao thong & quan Lién Chiéu —
Thanh phé Pa Ning. Pay 1a ngudn dir lidu quan trong
phuc vu cic muc tidu quan 1y co so ha ting, cac nghién
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ctru ¢6 st dung dir li¢u GIS vé giao thong, dac biét 1a
céc phén tich mang nhu: ciru hoa, y té, cap thoat nudc,...

2. Phwong phap nghién cru

2.1. Gii thiéu vé OpenStreetMap

Hién nay, nhiing dich vu ban db dang duoc phat
trién rat manh mg, vi du nhu Google Maps. N6 duoc
g dung trong rat nhiéu linh vuc va trén hau khap cac
thiét bi. Google Maps 1a mét dich vu ban dd truc tuyén,
cung cap théng tin vi tri, ddn duong, hinh anh vé tinh...
cho nguoi ding cua Google. Hau hét cac ung dung co
lién quan t6i vi tri hién nay déu sir dung dir lidu cua
Google Maps. Tuy nhién, do c4c ngudn dit liéu ban d6
nay chi yéu duoc luu trir dudi dang hinh anh nén trong
rat nhidu nghién ctu, nhitng dir liéu nay khong thé truc
tiép st dung dugc.

Trong nhimg nam gan day, xu huéng sir dung phan
mém va dir liéu m& ngudn mo dang ngay cang ting cao
do chi phi sir dung thip va kha nang tiy bién va tai sir
dung cua nd. Dé dang hiéu chinh, ¢6 tinh twong tac cao
V6i céc hé thdng dir liu khéc, phan mém GIS va dix liéu
ma ngudn mo& 1a mot sy lwa chon hop 1y cho cac co
quan quan 1y nha nuéc vé& quan 1y co so dit lisu khdng
gian. Dic biét, tai cac nudc dang phat trién nhu nudc ta,
phan mém ma ngudn maé 1a mot su lua chon phu hop do
céc giai phap cong nghé véi chi phi thip thuong duoc
vu tién, cac k¥ su c6 tay nghé cao c6 thé tan dung tot
kha ning tuy bién ciia n6 [4]. OSM la mot co so dir liéu
dia ly c6 sdn, ma va mién phi. N6 1a ban d6 ma ngudn
m¢ (st dung, Xy dung, chinh sta), thanh 1ap nam 2004
bai Steve Coast. Co sé dit liéu ban dd cia OSM dugc
lru dudi dang vecto va truc tuyén. Pay 1a dinh dang c6
thé &p dung trong nhiéu nghién ciru. Vi vay, dir liéu nay
c6 thé d& dang chuyén ddi thanh cac dinh dang khéc
theo y mubn. OSM cho phép nguoi ding tai vé dir liéu
tryc tiép tir may chu trang chu hoic sir dung cong cu
tich hop trong cac phan mém GIS va s dung moi
truong bién tap quen thugc trong GIS dé tao méi, thay
ddi hoac x6a dir lisu OSM.

2.2. Khai quat vé khu vwec nghién ctru

Khu vuc nghién ctu 1a quan Lién Chiéu, TP. Pa
Ning. Pay la khu vuc c6 qué trinh d6 thi hoa dién ra
manh m&. Hé théng co s& ha ting, dic biét 1a giao
thong, da va dang duoc xay mai. Vi thé, viéc xay dung

va cap nhat co so dir liéu GIS vé giao thong 1a thuc sy
can thiét.

BAN DO HANH CHINH QUAN LIEN CHIEU - THANH PHO DA NANG
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Hinh 1. Ban do qudn Lién Chiéu — TP Pa Nang
2.3. Phwong phap nghién ctru

DPé xay dung co s¢ dir liu GIS vé giao thdng &
quan Lién Chiéu — TP Pa Nang, chiing toi da thuc hién
theo quy trinh sau:

OpenStreetMap Trang chu
trong ArcGIS OpenStreetMap
Xidc dinh khu viec Xac dinh khu viec
nghién cirm nghién cirm

} |

Xiy dung dir lidu Xuit di liéu sang

khong gian dang osm

} |

Xiy dung di liéu Chuyén osm sang
thuéc tinh shp két hop chuyén
I d6i v& VN2000

Chuyén déi vé& hé
toa d6 VN2000

Co s& dir liéu GIS vé
giao théng hoan chinh

Hinh 2. Quy trinh xay dung co s¢ dir liéu GIS vé giao
théng bang OpenStreetMap

Muc tiéu chinh cua bai bao la xay dung dugc co s&
dit liéu GIS vé giao thong & quan Lién Chiéu — Pa Nang
trén OSM.

Bai bao trinh bay hai phuwong phap xay dung dir
lieu GIS giao thong cua khu vuc nghién ciu d6 la: st
dung cong cu tich hop trong phan mém ArcGIS va khai
thac tryc tiép tir trang chu ciia OSM.
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- Str dung cdng cu OSM tich hop trong phan mém
ArcGIS: Pau tién, bai bao tién hanh tich hop cong cu
OSM trong ArcToolbox cua ArcGIS. Tiép tuc, ching
toi thiét 1ap céc thong sb can thiét tréen OSM dé tién
hanh khai thac co s¢ dit liéu GIS vé giao théng. Sau giai
doan nay, d¢ tai s& thu dugc mot hé thdng dir liéu khdng
gian vé& giao thong. Tiép tuc, d¢ tai tién hanh xay dung
dir liéu thudc tinh ciia giao thong. Sau do, chiing t6i tién
hanh chuyén di hé toa do trén OSM vé VN-2000, kinh
tuyén truc cua dia phuong.

- Khai théc tryc tiép tir trang cha cua OSM: Nhom
nghién cau st dung dia chi http:/Amww.openstreetmap.org
dé tién hanh khai théc dir liéu cua khu vuc nghién ctu.
Két qua caa qué trinh nay s& tao ra mot file dir lidu c6
dinh dang la *osm. Sau do6, ching tdi sir dung céng cu
trong phan mém FME dé chuyén d6i dir liéu dang
*osm thanh dang *shp, két hop véi chuyén dbi hé toa
d6 vé ding quy dinh.

Do 1a hai phuong phap duogc trinh bay trong bai bao
nay dé xay dung co so dit liu GIS vé giao thdng cua
quan Lién Chiéu — Thanh phd Pa Ning.

3. Noi dung va két qua nghién ctru

3.1. Xay dwng co s& dir liéu GIS vé giao thong
bang céng cu OpenStreetMap tich hop trén
ArcGIS

3.1.1. Tich hop OpenStreetMap trén ArcGIS

Cong cu OSM c6 thé tich hop trén nhidu phién ban
cua phan mém ArcGIS va hd tro cai dat trén nhiéu hé
diéu hanh khac nhau.

Sau khi cai dat cong cu OSM theo dung cu hinh
ciia may, ching tdi tién hanh thém cong cu nay vao
trong Arctoolbox dé thuc hién nhitng cong viéc tiép
theo. Cong cu OSM c06 nhiing chirc nang chinh do 1a:

& Download, Extract and Symbolize OSM Data -
Tai, trich xuat dir liéu va tao biéu tuong cua cac ddi
tugng (xay dung dit liéu khéng gian).

# ; A ~ lia A et
- 7% OSM Attribute Selector - Xay dl,rng dit lieu thudc tinh.

, i 7 , L.
- % Combine Layers . Gop céac 1op ddi tuong

ArcToolbox ox

# & Linear Referencing Tools a
+ B Multidimension Tools
# & Network Analyst Tools
=1 @ OpenStreetMap Toolbox
= & PostgreSQL Download, Extract i
“, Add OSM Editor Extension
“, Combine Layers
“, Combine OSM Attributes
“ Create OSM Network Dataset
“, Download OSM Data
5 Download OSM Data (XAPD
&= Download, Extract and Symboli
“ Load OSM Diff Files
“ Load OSM File
“ OSM Attribute Selector =
“ Remove OSM Editor Extension
&= Symbolize Lines
&a Symbolize OSM Data
&3 Symbalize Points
&3 Symbolize Polygons
“, Upload OSM Data

Hinh 3. Cdng cu OpenStreetMap trong ArcToolbox cua
ArcGIS

3.1.2. Xay dwng di liéu khéng gian cua giao
théng trén OSM

Sau khi cai dat thanh cdng OSM trén ArcGIS,
chding t6i tién hanh khai théc di ligu vé giao thong bang
cﬁng cu &= Download, Extract and Symbolize OSM Data trong
OSM.

=8 Eol =
- [&]

:\N Download, Extract and Symbolize OSM Data

Extent of data download

‘ Same as layer LIENCHIEU

Top
1705055.802084
Left Right
188388.854312 201871.494962
Bottom
1774668.214825

Extract OSM Tags into Standalone Attributes

® Target Feature Dataset

B (B

0SM Group Layer
0SM Group Layer

[oc_J [ ot | [Ersronmenis. ] [ Stowrep>> |

Hinh 4. Céng cu Download, Extract and Symbolize
OSM Data trong OpenStreetMap

Két thuc budc nay, ching toi c6 duoc mot bo co so
dir liéu khéng gian cua khu vgc nghién ctu. Trong
nhém nay, cé nhiing dir liéu dang diém, duong, ving
khéc nhau. Trong giéi han cta nghién ctru nay, ching
t6i chi xay dung dit liéu GIS V& giao thong dang line &
quan Lién Chiéu.


http://www.openstreetmap.org/
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3.1.3. Xay dwng co’ s& dir liéu thuéc tinh cua
giao thdng trong OSM

Dir liéu giao théng khai thac tir OSM bao gom rat
nhiéu tinh chét cua dudng giao thdng: cycleway (duong
xe dap), primary (duong chinh), secondary (duwong 16n),
service (dich vu doc duong), tertiary (phd), trunk (xa
16). Mot sé truong thudc tinh cua giao thong da dugc
dinh nghia vé tinh chat dit liéu, nhung ching chua co
thong tin thudc tinh nhu: maxspeed (toc do téi da),
name (tén duong), length (chiéu dai duong),... Vi vay,
sau khi xdy dung co s¢ dir liéu khdng gian, ching toi
tién hanh xay dung co so dir liéu thugc tinh vé giao
thong & quan Lién Chiéu.

(6} day, cong cu % OSM Attribute Selector  dwroC Sur
dung dé xay dung thugc tinh cua cac loai duong giao
thong: tén duong, van téc tdi da, chiéu dai duong,...

# OSM Attribute Selector

[t ]

Input Opensiraethap Feature Class
[©sM Download Lines\Highway (Lines) = (&)
Salact OSM Tag Keys

|

ALL [+

[ ok ][ concal | [Envirenmentse | [ show rolp == |

Hinh 5. Céng cu xay dung dir ligu thugc tinh trong
OpenStreetMap

Bdang 1. Két qua xay dung diz liéu thugc tinh ¢ mét khu
viee nghién ciru cu thé

FID Shape * type 0SIM_name length maxspeed
64 | Polyline secondary Nguyén Sinh Sac 358.96 60
65 | Polyline tertiary Kinh Dweng Vwong §77.01 60
35 | Polyline residential Diing Si Thanh Khé 414 67 50
36 | Polyline residential Tran Binh Tri 24173 50
37 | Polyline residential Tran Quy Khodch 231.27 50
39 [ Palyline residential Tran Dinh Tri 515.94 50
41 | Polyline secondary Tran Anh Tdng 574.95 50
67 | Polyline residential Binh Bie Thién §28.65 50

1| Polyline residential Pham Binh Ha 569.71 40
§ | Polyline residential Phan Thi N& £33.36 40
17 | Polyline residential L& Van Thinh 603.98 40
18 | Polyline residential Lam Quang Thw 369.43 40
20 | Polyline residential Phting Chi Kién 516.21 40
66 | Polyline residential Tran Quy Khoach 829 40
68 | Polyline secondary WVang xuyén 100.85 30
0 | Polyline residential Hda Minh 22 128.77 0

3.1.4. Chuyén déi vé hé toa dé VN-2000

Do dir liéu trén OSM duogc xay dung trén hé toa do
cua thé gidi, vi vay bai béo tién hanh chuyén déi vé theo
dang hé toa d6 VN-2000 cua Viét Nam. Ching téi sir
dung céng cu FME Quick Translator trong phin mém
FME dé tién hanh chuyén déi dit liéu giao thong cua
quan Lién Chiéu vé theo dung hé toa d6 VN-2000 cua

10

khu vuc nghién cau (kinh tuyén truc 107°45°, mui chiéu
3 d9).

“* Set Translation Parameters @

Reader
Format: | Esti Shape

v (]
Dataset: |K:\WNZ0DDIGIAOTHONG.shp [ (]
Coord, System: VF'ead from source v Q

Multiple Source Dataset Options
Merge source da

Separate d

Separate destination For each source directory
‘Writer § 8
Format: v | [D
Dataset: |HALIENCHIEU [

Coord. System: | VN2000-KTT107.75-3d0. v [
=

Hinh 6. Hgp thogi chuyén doi tir WGS84 qua VN-2000
3.2. Xay dwng co s& dir liéu GIS vé giao théng
ttr trang cha caa OpenStreetMap
3.2.1. Xuat di¥ liéu sang dang *osm

Ngoai viéc sir dung cdng cu tich hgp trong ArcGIS,
ching toi khai théc dir liéu truc tiép trén trang chu cua
OSM & dia chi: http://www.openstreetmap.org/. Két qua
€ tao ra dir liéu OpenStreetMap XML Data” (*osm).

][ Cancel ]

/2~ OpenStreetMap

o - | - | i’
Xuat A

162275 »
L Kim Lién'
X\
\

N\

108.0749 108.2225

16.0254
Gidy phep
Dif liéu CpenstreetMap ducc phép sir dung theo

Gidy phép Co sé dif liu M& Open Data Commons
(CDbL)

Xuat

Hinh 7. Céch thec khai thac dir ligu tr trang chu cua
OpenStreetMap

3.2.2. Chuyén déi tir dang *osm sang *shp két
hop chuyén déi vé hé toa d6 VN-2000

Tu dir liéu dang *osm duoc khai théc tir trang chu
cua OSM, trong file *osm nay da co6 chira dir liéu thuoc
tinh cua cac d6i trong. Vi vay, ching toi chi cin chuyén
dbi tir dinh dang *osm vé dinh dang shapefile (*shp) cua
phan mém ArcGIS la c6 thé c6 dugc dit liéu khdng gian
va thudc tinh cia ddi tugng. Bén canh do, khi sir dung
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cong cu FME Quick Translator cia phan mém FME,
ching toi ¢ thé két hop dé chuyén doi hé toa do vé
dang VN-2000 cua khu vgc nghién ctu.

“* Set Translation Parameters @

Reader
Format: | OpenStreetMap {OSM) XML

v [
Dataset: ‘i—!:'l,LIENCHIEUILIENCHIEU.osm @
Coord. System: |Read from source v E]

Multiple Source Dataset Options

1ation

urce dataset

\Writer

Format: fac| E]
Dataset: |H:\LIENCHIEU iz

Coord, System: | ¥N2000-KTT107.75-3d0 ¥ | [
=

][ Cancel ]

Hinh 8. Cong cu chuyén doi tir *osm sang *shp

Két thuc qua trinh nay, chung t6i di tao ra bo co s
dir liéu GIS vé giao thong hoan chinh cho khu vuyc
nghién cuu.

Nhu véy, bang cac cong cu trén OSM, chung t6i da
c6 thé xay dung co so dir liéu GIS vé giao thdng & quan
Lién Chiéu mét cach tu dong va chinh xac.

3.3. Panh gia wu, nhwoc diém caa hai phwong
phap xady dwng dir liéu GIS giao théng tw
OpenStreetMap

Viéc xay dung dir liéu GIS vé giao théng tir OSM
c6 thé thyc hién bang céch khai thac truc tiép tir trang
cha hoic dya vao cong cu tich hop trong phan mém
ArcGIS. Hai phuong phap nay c6 nhitng wu diém va
han ché nhit dinh. Qua két qua thuc hién, ching t6i co
thé dua ra mot sb nhan xét sau:

- V& quy trinh thyc hién:

+ Viéc thai khac truc tiép tir trang cha thuc hién
don gian hon so v&i dua vao cong cu tich hop. Dit liéu
tai vé tr trang chu c6 dang *osm, nguoi ta chi can
chuyén ddi sang dinh dang *shp cua phian mém ArcGIS
két hop véi chuyén ddi hé toa do trong FME 1 c6 thé s
dung dwoc ngudn dit liéu nay.

+ Viéc xay dyng dir liéu GIS giao théng bang cong
cu tich hop duoc thyc hién qua nhiéu cong doan hon.
Can phai cai dat cong cu va phan mém ArcGIS. Thoi
gian thyc hién nhitng phan tich lau hon va tén tai
nguyén cua may tinh nhiéu hon.

- V& chét luong dir liéu:

+ Dir liéu khong gian: Viéc xay dung bang cong cu
tich hop trén ArcGIS cho két qua chi tiét hon so véi xay
dung tur trang cha cua OSM.

+ V& dir liéu thudc tinh: Twong ty nhu dir liéu
khéng gian, thudc tinh caa duong giao thdng xay dung
bang céng cu tich hop cho két qua diy du hon so véi
xay dung tur trang chi.

Hinh 9. Diz liéu GIS vé giao thdng xay ding bang cong
cu tich hop trén ArcGIS

Q Khu vuc thiéu di liéu khi khai thac tir trang chii OpenStreetMap

Hinh 10. Diz liéu GIS vé giao thdng xay ding tir trang
chu cua OpenStreetMap

Xay dung dir liéu dua vao cong cu tich hgp du quy
trinh thuc hién phtc tap hon nhung chit luong di liu
dam bao tét v& mat khong gian va thudc tinh. Vi vay,
trong qua trinh xay dung, ching ta nén sir dung céng cu
tich hop OSM s& cho két qua cao hon.

Bén canh nhimg wu diém chung, viéc xay dung dir
licu GIS vé giao théng bang OSM c6 mét sé nhiing
han ché:

11
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- Dir liéu tao ra ¢ dang duong, nén trong mot sb
truong hop nghién cieu khé c6 thé st dung.

- M6t s6 théng tin thudc tinh cua giao thong con thiéu,
vi du nhu: d6 rong cua duong, vat liéu ciia duong,. ..

Nhitng théng tin nay hoan toan co thé bé sung va
cap nhat bang cac phuong phap khac dé c6 dugc mot bo
dir liégu GIS vé giao théng hoan chinh & quan Lién
Chiéu — Thanh phé Da Ning.

4.Két luan

Tir két qua xay dung dit liéu GIS vé giao théng & quin
Lién Chiéu, chiing t61 ¢ thé dua ra mot s két luan sau:

- bay la dir liéu cap nhat, gitip cho viéc nghién ctiru
cc van dé tu nhién va kinh té xa hoi c6 lién quan dén
dit liéu giao thong ¢ khu vyc tré nén hiéu qua va chinh
xac hon.

- Viéc tUng dung dit litu mid ngudon mo
OpenStreetMap dé xdy dung co s dit liéu giao thong
mang lai hiéu qua cao, tiét kiém thoi gian va chi phi.

- Chung ta c¢6 thé sir dung hai phuong phap dé xay
dung dir liéu GIS vé giao thong d6 1a: khai thac truc tiép
tr trang chia va s dung cong cu tich hop
OpenStreetMap trén ArcGIS.

- Ching t6i da xay dung dugc co so dir liéu GIS vé
giao thong cia quan Lién Chiéu voi day du dir liéu
khong gian va dir li¢u thudce tinh di kém nhu: tén duong,
van toc t6i da, chiéu dai, ...

Bén canh do, bai bao ciing di tién hanh danh gia
nhitng wu, nhuoc diém vé quy trinh thanh lap va chat
luong dir liéu khi su dung hai phuong phap trén.

- Chung ta c6 thé Gmg dung phuong phéap nay dé
xdy dung dit liéu GIS vé giao théng va cac dit liéu khac
c6 trén OpenStreetMap ¢ nhitng khu vuc tuong tu.
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IMPLEMENTING OPENSTREET MAP TO CONSTRUCT TRAFFIC DATABASES IN
LIEN CHIEU DISTRICT, DA NANG CITY

Abstract: Traffic has been expanding in line with strong social and economic development. The former GIS data on traffic has
become obsolete. OpenStreetMap is an open source of data which is completely free of charge. It includes numerous geographical
databases, including those related to traffic. It enables us to convert the data into a shapefile format in any area by means of
specialized tools without digitization. The article is aimed at presenting two methods for constructing traffic databases with the help of
OpenStreetMap. As a result, we have been able to introduce a procedure and construct GIS databases on the traffic system in Lien
Chieu District, Da Nang city with sufficient spatial data and attribute data including street names, maximum speeds, lengths,... These
are theme-based documents, which help to make the study of issues related to traffic data such as firefighting, applications in finding
ways,... become more efficient and accurate.

Key words: data; traffic; construction; system; Lien Chieu.
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