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U'ng dung mé hinh thanh phé 4o trong quy hoach va quan ly do
thi tai khu c6ng nghiép Kién Thuy - Hai Phong

Mai Van Sy *
Coéng ty c6 phan tw vdn thiét ké dau tw Mién Duyén Hdi, Viét Nam

THONG TIN BAI BAO TOM TAT
Qud trinh: Téc do phdt trién nhanh chéng cia cdc thanh phd 1én doi hdi cong tdc quy
Nhén bai 31/05/2019 hoach dé thi phdi cang nhanh chéng, hiéu qud. Trwéc ddy, viéc quy hoach dé
Chap nhan 10/08/2019 thi chii yéu xdy dung trén bdn do dang 2D. Hién nay, viéc nghién ctru thanh
bang online 30/08/2019 phé do 3D phuc vu cho céng tdc mo hinh héa bé mdt va dinh hwéng trong
Tir khéa: quy hoach khong gian da va dang duoc d‘c”n_l,tu' nghién ctru va phat t;rié’n; Mo
Mb hinh thanh phd &0 3D hinh thanh p,ho do co tinh truc quan cao giup cdc nha quy hoqgh va qudn ly
Quy hoach dé thi quy hoach co dugc nhu’ng cdm nhf_m tét hon, trwc quan hon vé khong gian
3DCM - va moi quan hé gm’a cdc thuc thé dia ly trong khu vuc. Tir do, cdc nha quy
hoach sé xay du'ng cdc kich bdn quy hoach cho khu vuc quy hoach, xdc dinh
tinh wu viét ctia tirng kich bdan va ho tro- cho qud trinh ra cdc quyet dinh quy
hoach mot cdch chinh xdc va dat hiéu qud kinh té cao. Bai bdo ndy dé xudt
mét quy trinh xdy dung thanh phé do, sau dé tién hanh thwe nghiém xdy
dung mét mé hinh thanh phd do cho khu cong nghiép Kién Thuy - Hdi Phong,
dong thoi nghién ctru mét sé trng dung ctia né trong quy hoach dé thi khu dé
thi cong nghiép Kién Thuy thanh phé Hdi Phong.
© 2019 Truwong Dai hoc M6 - Bia chit. T4t ca cic quyén dwoc bdo dam.
1. Mé dau cac cip do chi tiét (LoD - Level of Detail) khac nhau

da lam cho viéc tng dung 3D GIS trong céng tac

Trong nhirng nam gan diy, sy phat trién
manh mé cta cong nghé da lam thay do6i nhanh
chéng cac phwong phap mo hinh héa bé mat va
trng dung ctia nd. V&i s tro gidp cda cong nghé tin
hoc, cac hé thdng 3D GIS da dwoc nghién ciru, xay
dwng va phat trién. Cac hé thong 3D GIS nay
thwong mé hinh héa bé mat 1anh thd thong qua
DEM (Digital Elevation Model) két hop véi cac ky
hiéu mé phdong ddi twong trén bé mat trai dat voi

*Tdc gid lién hé
E - mail: maisyhp@gmail.com

quy hoach ngay cang tré 1én pho bién hon. Dac
biét, sw phat trién manh mé cia céng nghé va cac
thiét bi dién tir hién dai da lam cho viéc xay dung
co s& dir liéu va hién thi trong mo hinh 4o ngay
cang dwoc nhiéu nha khoa hoc quan tim nghién
ctru. Cac mo hinh ngay nay khéng chila 3D ma con
dworc tich hop thém nhiéu chiéu trong khéng gian
3D dé co thé tang tinh thuwc té cia md hinh hon,
ching han tich hop thém chiéu thoi gian d€ mo
phoéng cac dién bién sé xdy ra trong twong lai -
dwoc goi 1a mo hinh 4D. Dén nay, sw phat trién cia
khoa hoc ki thuat da cho ra doi khai niém mo hinh
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5D GIS (Rita, 2017). Céng nghé nay da va dang
dwoc nghién ciru két hop védi cong nghé thue té do
nham xay dung cadc mo hinh di san 4o, thanh phd
0. C6 thé ndi day la mo hinh sé mang lai phwong
phép ti€p cdn méi cho cac nha khoa hoc trong cac
linh virc nhw: st hoc, kinh té hoc, xa hoi hoc va dic
biét 1a trong linh vwc quy hoach d6 thi. Cac mo
hinh nay chinh 1a nén tang d€ trién khai xay dung
mo hinh thanh phé do (Cyber city) va tién téi la
thanh phé thong minh (Smart city). Cyber city
cling nhw Smart city 1a linh vwe da va dang dwoc
lién tuc quan tAm nghién ctru trong thoi gian gan
day béi tinh (rng dung ctia né trong cong tac quy
hoach ctia nhiéu nwéec trén thé gi¢i (Drogue et al.,
2003; Masahiko, 2004; Fuan and Cyber, 2013;
Mao, 2014; Leonidas, 2011; Sekar, 2001).

Cho dén nay, v&i su phat trién cta khoa hoc
céng nghé, quan diém vé quy hoach va quan ly do
thi da thay doi. Internet va cudc cach mang cong
nghiép 4.0 d3 din dén nhu ciu xay dwng cac thanh
phd thong minh nham phuc vu c4c linh vic quéan
ly va quy hoach d6 thi dworc tot hon. Viéc nay doi
hoi phai c6 su tham gia va hop tac gitra cac nhom,
cac don vi lién quan khac nhau moét cach chat ché
hon trong cac linh vic chuyén mon nham tao nén
sw dong bd hda va két noi ha ting co s@ tét hon.

DPoi voi quy hoach do thi, ng dung quan
trong nhat dwa trén cac mo hinh thanh pho 3D 1a
phan tich truc quan. Trong khong gian 3D moi
trwong do dong, thong qua viéc tinh toan tim nhin
qua mé phong tim nhin cia con ngwoi va phan
tich truc quan cho cac khu vire c6 thé nhin thiy dé
lam cho qua trinh thiét k€ quy hoach tré nén thuc
té va khoa hoc hon. Viéc truc quan héa cac khai
niém vé thiét ké quy hoach trong béi canh 3D sé
cung cap cac giadi phap quy hoach phu hop hon.

Tuy nhién, m6 hinh thanh phé 4o 3D van dang
trong giai doan nghién ctru va kha nang ap dung
trong quy hoach dé thi van chua dwoc nghién ctru
nhiéu. Bai bdo nay nghién ciru dé xuat quy trinh
x4y dung thanh phé 4o 3D, sau d6 tién hanh thyc
nghiém xay dwng moét mé hinh thanh pho 4o 3D
cho khu db thi cong nghiép Kién Thuy - Hai Phong.
Twr d6, nghién ctru mot s6 rng dung mo hinh thanh
pho 4o 3D trong quan ly va quy hoach dé thi.

2. Quy trinh xay dwng thanh phd o 3D

M6 hinh thanh phé 4o 3D (3DCM) dworc hiéu
12 biéu dién ky thuat s6 ctia cac thanh phd thuc co
thé dwgc diéu hwéng va kham pha twong tac boi

ngudi dung trén thiét bi may tinh va dwa trén div
liéu khong gian dia ly. Nhw vay, thanh phé do 3D
nhan manh vao ba khia canh quan trong la: 1. M6
hinh thanh phé 4o 3D cung cdp mét phwong tién
truyén thong twong tac, mot khéng gian do, cho
phép nguwoi dung kham pha cac mé hinh hda cia
moi treomg do thi thuce sw; 2. M6 hinh thanh phd
ao 3D bao gébm ba thanh phan co ban: Dir liéu
khong gian dia ly, cac hé thdng truc quan bién doi
dir liéu thanh cdc mé hinh héa 3D twong tac va
phan ctrng mdy tinh; 3. M6 hinh thanh phé 4o 3D
la khong gian dia ly, tirc 1a vi tri thuwc cia bat ky doi
twong nao dwoc mo ta trong mo hinh div liéu déu
xac dinh dwoc toa d6 va dwgc hién thi la doi twong
3D (Hinh 1).

Cac budre chinh trong quy trinh xay dwng mo
hinh 3DCM, tich hop phwong an quy hoach va
phén tich phwong an gbm:

- Xay dwng dia hinh 3D hién trang: Chuan bi
tw liéu: Anh UAV, DEM, M5 hinh 3D, CSDL; Xay
dwng nén dia hinh; Trinh bay mé hinh thanh phé
3D.

- Xay dung CSDL va mo6 hinh hoéa déi tuwgng
cia phwong an quy hoach: Xay dung mé hinh 3D
va s6 hda cac phwong an quy hoach.

- Tich hgp phwong an quy hoach

- Phan tich, thir nghiém, Iwa chon phwong an
quy hoach

3. Thwc nghiém xiy dwng mé hinh thanh phéo
a0 3D khu d6 thi cong nghiép Kién Thuy, thanh
pho Hai Phong

3.1. Gid'i thiéu khu vwc nghién ciru

Khu vuc nghién ctu (Hinh 2), dw 4n nam
trong dia gi¢i hanh chinh cac xa Ngii Phuc, Kién
Qudc va Tan Trao thudc huyén Kién Thuy, thanh
pho Hai Phong.

Khu dat thuc hién dw 4n hién trang chu yéu la
dat néng nghiép trong lia va nudi trong thiy san.
Cao d6 nén hién trang tir +0.70m dén +2.80m.

Khu vyc nghién ctru hién dwoc quy hoach
nham xay dung Khu dé thi va cong nghiép Kién
Thuy dat tiéu chuin khu d6 thi va cong nghiép
sinh thai véi cac chirc ndng nhw sau: Khu do thi,
khu c6ng nghiép, cong trinh ha ting ki thuét, cong
trinh tién ich cong céng, khu nha & céng nhan két
hop thwong mai dich vu d€ phuc vu cho nguwoi lao
dong trong Khu céng nghiép.
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Hinh 2. Khu viec nghién ctru.

3.2. Xdy dwng nén dia hinh 3D

DE xay dung mo hinh 3DCM can anh bé mat
dia hinh d6 phan giai cao. Anh bé mit dia hinh
dwoc chup tir thiét bi UAV Phantom 3 kém camera
chup anh FC300S va cac thiét bi phu tro khac. Do
phan giai chup anh 8 - 10cm, d6 cao bay 150m.

Sau khi bay chup xong, anh UAV duwoc tién
hanh xtr Iy két hop trén phan mém Pix4D mapper
va phian mém Agisoft Photoscan. Két qua dat dworc
binh d6 4nh UAV véi d6 phan giai 5cm va DSM 10
cm (Hinh 3).

Tl binh d6 &nh (Hinh 3) va mé hinh s6 do cao
(Hinh 4), két hop diéu tra b6 sung thong tin ngoai
nghiép, tién hanh xay dung CSDL ty 1& 1: 2000.
CSDL nén dia ly hién nay co ban da dwoc to chirc
theo chuin CSDL qudc gia. D6 chinh xac va mirc do
thu nhan thong tin ddm bao cac tiéu chi danh gia
chit lwgng quy dinh cho CSDL nén dia ly 1:2000.

DE xdy dung ban d6 3D can xay dung B ky
hiéu 3D. Bo ky hiéu 3D phai thé hién dwoc toan b
cac doi twong dang diém, dwong, viing, ghi chd.

Hinh 3. Binh db dnh dwoc thanh Idp tir dnh UAV.

Cac ky hiéu dang diém thiét ké ma&i bang phin
mém SketchUp c6 ho tro dinh dang *fly, *xpc. Cac
ky hiéu dang dwong, viing thiét ké truec ti€p trong
chwong trinh Skyline. B6 ky hiéu ban d6 3D gom 5
loai chinh sau: Anh c4u triic (Textured Image.gif);
M6 hinh dia vat (3D Model *xpc, *xpl); Biéu
twong (Icon.gif); Ky hiéu ban d6 (Map_Sign); Ghi
chu (Text Label) (Hinh 5, Hinh 6).
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3.3. Xdy dwng CSDL 3D thanh phé va mé hinh
héa déi twong quy hoach 3D

Khac véi dir liéu dia 1y, hau hét cic phwong an
quy hoach khong dwoc tham chiéu dia ly va khéng
thé tich hop truc ti€p vao mo hinh thanh pho 3D.
Hon nira, thong tin vé cac déi twgng trong quy
hoach, ching han nhu s6 ting clia mot tda nha
khong dwoc ma hoéa trong cac bang thudc tinh
nhung c6 trong d6 an quy hoach. Vily do nay, mot
sO budc tién xt 1y 13 cAn thiét d€ tao ra hinh anh
3D tir cac doi twong can quy hoach. Do d6, dau tién
ban thiét ké quy hoach phai dwoc ma hoa dialy va
céc thudc tinh cta cac d6i twong quy hoach phai
dwoc nhap trudce khi mo hinh tich hop vao 3DCM.

Mot phwong an quy hoach thwong gom nhiéu
nhém lép doi twgng khac nhau. D€ thuén tién cho
viéc quan ly va xay dung cac anh xa trinh bay
3DCM tir CSDL 2D, khung CSDL thanh phé 3D
dwoc xay dwng, bao gobm cac nhoém 16p va cac 16p
déi twong, trong d6 nhém lép giao thong gdbm
dwong d6 thi, via hé, nhom dan cw gbm nha cao
tAng, nha pho, nha may,... (Hinh 7).

- CSDL cac phwong an quy hoach 3D dwoc cap
nhét trén phan mém ArcGIS. Sau khi nhép dir liéu
khong gian, cac ddi twgng dwoc cAp nhit thong tin
thudc tinh. D6i véi moé hinh toa nha cao ting nhip
cac thong tin: Tén nha, dia chi, chiéu cao, s0 ting,...
Cac thong tin nay vira dé quan ly, tra ctru déi
twong trén mo hinh 3DCM vira dé ty ddng san sinh
ra cac mo hinh d6i twong 3D trén phin mém
Skyline.

4. M6 hinh thanh phé ao 3D trong quy hoach
do thi

Trén co s& xac dinh cac doi twong trong do an
quy hoach, bai bao dé xuit cic phwong phap xay
dwng mo hinh thanh phé 4o 3D cho cic nhém d6i
twong gdbm cong trinh xy dwng va dwong giao
thong.

4.1. Cong trinh xdy dung

Cong trinh xay dung bao gobm cac loai doi
twong nhw nha cao ting, nha thip ting va nha
xuwdng. Cac chi tiéu vé chiéu cao va mit do xay
dwng trong cac phwong an quy hoach dé xuét
dwoc xac dinh va tich hgp vao mé hinh 3DCM dé
cung cip hinh anh mé phéng trong qua trinh xay

|

Hinh 4. M6 hinh sé do cao.
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Hinh 5. Thiét ké mé hinh déi twong trén phdn mém
SketchUp.
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Hinh 7. Khung CSDL phwong dn quy hoach.
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dwng cac d6 an quy hoach. Bai bao dé xuat hai
phuwong phap nhuw sau:

- Phwong phap th nhat, m6 hinh mé rong
dwoc st dung dé tao mé hinh khoi nha 3D (CSDL
nha cao ting) va thong tin chiéu cao toa nha.
Phwong phap nay dwoc ap dung hiéu qua cho cac
toan nha cao ting. D€ ddm bao mot hinh dnh chiéu
cao chinh xac, chiéu cao tda nha dworc coi 1a mot
thong tin thudc tinh cia CSDL nha cao ting. Cac
moé hinh khoi nha 3D dwoc mé phong tir cac dir
liéu nay, cé thé truy van, dwoc t6 mau hodc két ciu
cho mai va cac mat. Hon nira, chiéu cao ctia cac mé
hinh khoi nha c6 thé dwoc thao tac va cac thudc
tinh c6 thé dwoc chinh stra hoac thay doi. Hinh 8
thé hién két qua qua trinh tir ban quy hoach thanh
phd dén s6 hda, cap nhit thong tin va 16ng ghép
vao cac mo hinh thanh ph6 3D trén nén dia hinh
quy hoach (Hinh 8).

- Phuong phap thit hai, mé hinh 3D dwoc xay
dung tir phan mém SketchUp dé tao ra hinh anh
3D véi nhiéu yéu t6 hinh hoc va chi tiét. Cac déi
twong dwoc phan loai thanh cac nhém (cac toa
nha, cac doi twong van chuyén, va cac déi twong
thuc vat), chiéu cao cta toa nha trén mat dat va
chiéu cao co s¢ da duwgc thém vao nhirng ddu chin
toa nha nhw 1a thudc tinh trong moi trweong GIS.
Sau d6, cac d6i twong nay dwoc chuyén tir GIS vao
phan mém mé hinh 3D. Cac mé hinh 3D dwoc
nhap vao thong qua dinh dang *.3ds, *.dae. Hinh 9
minh hoa mé hinh tiép cin 3D dinh dang *.dae.

Tiép d6, thong tin thudc tinh cta déi twong
dwoc thiét 14p két hop véi cac dir liéu tir ban do
dia chinh va thong tin dia chi cda tirng toa nha
(Hinh 10).

4.2. Pwong giao thong

Cac 16p doi twong giao thong, dwong dé, via
hé sau khi dwgc sé héa trén phan mém ArcGIS
thanh CSDL sé dwgrc tich hgp vao mo hinh thanh
phd 3D. St dung phin mém dé chon t6 mau va két
cu ctia déi twong. Ngoai ra tich hop day du thong
tin clia cac 16p: céng vién, ciy xanh, mat nwéc, d6i
twong dong, cong trinh thoat nwéc, dwong day
dién,... vao mo hinh thanh phé do (Hinh 11).

5.Phat trién mét s6 cong cu ho tro’ cong tac quy
hoach d6 thi trén mé hinh thanh phé ao

Viéc st dung cac mo hinh thanh phé 4o 3D
cho cac bao céo thuyét trinh cac dy an xiy dung,

Hinh 9. Tich hgp mé hinh khéi nha va dwong giao
théng (truc chinh, dwong dé, via hé).

Hinh 10. Théng tin thudc tinh ctia d6i twong
trén mo hinh.

Hinh 11. Két qud tich hop dwong giao théng vao
mdé hinh 3DCM.
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dé xudt thiét ké dé thi, cac kich ban quy hoach la
mot trong nhitng &ng dung cu thé va tip trung
nhiéu s quan tim hién nay.

Trong khong gian 3D cé thé xay dung cac kich
ban riéng v&i cac hiéu trng: Vi tri dia ly, tao hoat
canh déi twong chuyén déng, mé phong qua trinh
xdy dung toa nha,... dé trinh chiéu, thuyét trinh ké
hoach quy hoach (Hinh 12).

Do6i véi nha thiét ké do thi, ng dung quan
trong nhit dwa trén cac mé hinh thanh phé o 3D
la phan tich tryc quan. Trong khong gian 3D moi
trweong do dong, thong qua viéc tinh todn tAm nhin
qua mé phong tim nhin cia con ngwoi va phan
tich trurc quan cho cac khu vire cé thé nhin thiy dé
lam cho qua trinh thiét ké thuc té va khoa hoc hon.

Thong qua viéc han ché chiéu cao cida khu
vue, viéc Kiém soat khoang cach gitra cic tdoa nha
v6i dwong pho, hodc kiém soat khéng gian mé, cac
nha thiét ké c6 thé trinh bay day du két qua thiét
ké d6 thi kiém soat va phan tich mot cach hiéu qua
vé chit lwong hinh dnh cta khong gian do thi.

Kha nang quan sat hay tdm nhin, chat lwgng
hinh anh la diéu dwoc cac nha quy hoach canh
quan va thiét ké quan tAm hang dau. Trong khi dé,
phin mém lap mé hinh thanh pho do 3D lai cung
cp cac cong cu tinh toan goc nhin va tim nhin mot
cach hiéu qud, tao tién dé cho viéc phéan tich truc
quan. Hinh 13 thé hién tim nhin tai mét diém
dwoc tinh toan trén mé hinh 3DCM, trong dé cac
khoang xanh 14 ciy la khoang nhin thiy va cac
khoang mau do l1a khoang bi che khuat.

Kha ndng hinh dung thay d6i két cu do thi va
trai nghiém nhirng thay doi trong boi canh thyc té
cda ho cho phép cac nha quy hoach, thiét ké va cac
nha quan ly danh gia, lwa phwong an quy hoach

Hinh 12. M6 hinh 3DCM phuc vu trinh dién va
khdm phd thanh phd.

t6i wu mot cach nhanh chéng, chi tiét d€ ho tro
viéc ra quyét dinh khi phé duyét cic d6 an quy
hoach.

V&i mot s6 &ng dung di trinh bay & trén,
3DCM cho thiy tac dung trong viéc cung cap cho
cacnha quy hoach, nha quan Iy céng cu vamé hinh
dé xem xét ré hon vé khong gian ba chiéu trong
qua trinh thiét ké quy hoach, cling nhw kiém soat
tot hon hinh thirc khong gian d6 thi trong quan ly
quy hoach sau nay.

6.Kétluan

Bai bdo da nghién ctru va tong hop cé hé
thong vé co s& khoa hoc mé hinh thanh phé do 3D
phuc vu cho cong tac quy hoach va quan ly dé thi,
déng thoi dé xuat quy trinh cong nghé xiy dung
mo hinh thanh phé do 3D phuc vu céng tac quy
hoach, quan ly do6 thi va cach thirc thwc nghiém
x4y dwng thanh pho 4o 3D khu vurc khu d6 thi cong
nghiép Kién Thuy thudc thanh phd Hai Phong va
nghién ciru trién khai mét s6 rng dung trén mo
hinh nay.

Két qua thyc nghiém da minh chirmg vé kha
nang &ng dung mo hinh thanh phé 4o 3D trong
cong tac quy hoach va quan ly dé thi cho Khu do
thi cong nghiép Kién Thuy, thanh ph6 Hai Phong.
bong thoi cho thdy quy trinh xay dwng thanh phé
40 3D nay hoan toan c6 thé lam nén tang dé phat
trién va nhin réng rng dung mo hinh thanh pho
40 3D trong cong tac quy hoach phat trién cac khu
dd thi va cac khu cong nghiép trong ca nwérc.

Cac cong cu phat trién thém da hd tro dic luc
cho cong tac quy hoach va quan ly quy hoach, dac
biét la kha nang phan tich khong gian trong mo
hinh thanh phé do nhw: phén tich tAm nhin,

Hinh 13. Tdm nhin tai mét diém dworc tinh todn trén
mé hinh 3DCM.
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phén tich huwéng sang, chiéu cao cong trinh, mit
dé cay xanh,... @@ mang lai nhiéu géc nhin khac
nhau dé cac cip quan ly c6 thé lwa chon cac
phwong an t6i wu nhit c6 thé.
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ABSTRACT

Virtual 3D city technology for urban planning and management in
Kien Thuy - Hai Phong

Sy Van Mai
Mien Duyen Hai Design Consultant Investment Joint Stock Company, Vietnam

The rapid development of large cities requires powerful and efficient tools for the urban planning. In
the past, the main method for analysis, design and management of the urban planning was 2D maps.
Nowadays, the study on application of virtual 3D city models for surface modeling and urban planning
has been focused in many researches. Virtual 3D city models create completely new analyzing and
designing opportunities for urban planners. The visualization of design and planning concepts in the 3D
context provides for more suitable solutions for urban planners. From the virtual 3D city model, the urban
planner will develop scenarios of planning and evaluating options through visual spatial analysis to select
the optimal planning option. This paper proposes a process of virtual 3D city models development. The
experiment was implemented in Kien Thuy industrial zone, Hai Phong city. The virtual 3D city model of
the study areas was developed and some results of virtual 3D city application in urban planning in Kien
Thuy district, Hai Phong city also presented.



