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TOM TAT

B&o c4o trinh bay y nghia va vai trd quan trong cia thong tin dia khdng gian phuc vu cong
tAc quy hogch va qudn i dé thi thdng minh. Bao cdo phan tich tai nguyén thdng tin dia khéng gian,
chi ra phirong phdp tich hop va sir dung thdng tin tir nhiéu co s¢ dir liéu khac nhau. B&o cao gidi
thigu cac kha nang ung dung thong tin dia khong gian trong cong tac quy hoach va qudn i dé thi
hién dai, xay dung co sé ha tang dit liéu khéng gian dé thi va vmg dung dit liéu dia khdng gian
trong xay dung ban do 3D phuc vu quy hogch va qudn i dé thi théng minh.

Tar kh6a: md hinh 3D d6 thi, NSDI, quy hoach va quéan 1i d6 thi théng minh, théng tin dia
khong gian.
ABSTRACT

The role of geospatial informatial in planning and management of Smart City

The report deals with the concept of the smart city from the standpoint of geospatial
information enablement. The analyse emerging research on smart cities, particularly those
addressing the potential role of geospatial information in the development, implementation and
management of the concept of smart cities have been presented. The involvement of geospatial
information in many aspects of the smart city model is illustrated. While geomatics-driven solutions
should foster new opportunities to meet smart city objectives, they could also imply new issuesand
challenges which should be addressed.

Keywords: 3D urban model, NSDI, Smart city planning and management, and Geo-spatial
information.

1. Mé dau

Thoi gian gan day, ¢ Viét Nam, d6 thi thong minh duoc noi dén nhiéu trén céc dién
dan, cac cudc hoi thao va cac phuong tién thong tin dai ching. Trén thé gigi, khai niem nay
d4 0 tir 1au, tuy nhién, chua c6 mot dinh nghia nhit quan nao cho dé thi théng minh. Tuy
thudc vao cac qudc gia, goc nhin cia cac chuyén gia ma cac dinh nghia co khac nhau. Ban
than khai niém “théng minh” ciing dugc hiéu khac nhau. Nhiéu nudc goi 1a “Intelligent
City” ciing co nudc goi la “Smart City”. Ciing d4 c6 nhitng tranh luan s6i noi vé hai khai
niém nay. Da sb thién vé “Smart City” va hiéu khai niém thong minh véi nghia rong hon,
khon ngoan hon.
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Trén thé gioi, d va dang sir dung tiéu chuan ISO 37 120 dé danh gia va xép hang cac
d6 thi bén ving trén co sé caa trinh do dich vu va chat luong séng do thi. Tuy vay, mdi
qudc gia, mdi thanh phé cé nhitng muc tiéu, cach tiép can vaéi cach danh gia theo cac tiéu
chuan chinh (Core) va tiéu chuan bé tro (Supporting) ciing khac nhau [1], [2]

Tuy chua c¢6 dinh nghia duy nhat, trén co s muc tiéu phat trién bén viing, su phat
trién d6 thi thdng minh phai dya vao céc yéu cau cia cac hop phan kinh té xa hoi — moi
trudng va cha yéu duoc khai quét trong 6 yéu t chinh sau day [2]:

- Kinh té théng minh (Smart economy): Thanh phé c6 hiéu suat phat trién kinh té cao,
c6 tinh canh tranh 16n;

- Giao thdng thdng minh (Smart mobility): Mang ludi giao thong hién dai, tdi uu;

- MBbi trudng théng minh (Smart environment): Tiét kiém nang luong, sir dung t6i da
ning luong tai tao; cac thanh phan moi trudng co ban trong sach; sir dung va quan tri tai
nguyén thién nhién bén viing;

- Con nguoi théng minh (Smart people): Cu dan cua d6 thi phai ¢6 binh dién tri thuc va
van hda trinh d¢ cao dé sir dung va quan li cac co s¢ ha tang cong nghé cao cua do thi thong
minh;

- Chat lugng cudc song (Smart living): D6 thi thong minh phai bao ¢dam cho con ngudi
chit lwong cudc sdng cao vé diéu kién vat chat, dich vu giao théng cdng cong tién ich, vin
h6a — giai tri, y té, gido duc, an ninh... va méi truong trong sach;

- Quan Ii thdng minh — (smart governance): Cong tac quan li hiéu qua dya vao hé
thdng cong nghé thong tin — vidn thdng ICT bao dam su két ndi thuan tién va phuc vu toi
uu cudc sdng do thi.

Trong qua trinh quy hoach va quan 1i d6 thi thdng minh, di liéu dia khong gian dong
vai tro quan trong. Trong nhitng niam gan day, cong nghé dia khong gian hién dai nhu hé
thong din duong vé tinh toan cau (GNSS), hé thong tin dia i (GIS), vién tham vé tinh
(RS), may bay khong nguoi 1ai (UAV), quét laser hang khong (LIDAR), quét laser mat dat
(TLS)... khong ngimg duoc phéat trién nham thu thap, luu trir, phan tich va hién thi thong
tin cac thyc thé va hién tuong trén bé mat Trai Dat. Chat luong dir liéu ngay cang cao gia
thanh dir liéu ngay cang thap, ma ra kha nang ung dung dir liéu dia khéng gian trong tat ca
c4c linh vre ciia nén kinh té qubc dan va qubc phong.

Dé quy hoach va quan 1i d6 thi théng minh, phai st dung hang loat cac loai cong
nghé hién dai, trong d6, khong thé thiéu mot yéu té quan trong 1a dir liu dia khong gian.
U'dc tinh rang: gan 80% cac quyét dinh trong quy hoach va quan li d6 thi déu phai dya vao
phan tich dir liéu va thong tin dia khong gian. Noi dén do thi thong minh 1a néi dén hé
thdng dich vu dién tir dua trén céc loai hinh cong nghé hién dai ma tiéu biéu la cong nghé
thong tin — vién théng ICT (Information and Communication Technologies). Dit liéu dia
khong gian dong vai trd quan trong va la co s& phét trién cac loai hinh h¢ théng ICT.
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Dé phuc vy cho cong tac quy hoach va quan 1i d6 thi thong minh, cac théng tin dia

khdng gian can thiét cho mot co so dir liéu bao gom réat nhiéu I6p. Sau day 1a mot s6 16p chinh:

- Lop thdng tin v& dia chi tén duong phé;

- Lop thdng tin vé dia hinh, bao gom ca md hinh s6 d¢6 cao (DEM), md hinh s6 dia
hinh (DTM) va mé hinh s6 bé mat (DSM);

- Lop thdng tin vé diéu kién dia chat bao gom ca dia chat thuy van — cong trinh;

- Lop thong tin v& hién trang sur dung dat;

- Lop thdng tin v& hién trang moi truong;

- Lé&p thong tin vé dia chi va tén hé thong dudng phé;

- Lop thdng tin vé ranh gisi hanh chinh trong thanh phd;

- Lop thong tin vé co sé ha tang bao gom hé thong duong giao théng, cap thoat nudc
va hé thong mang lugi cung cap dién;

- Lop thong tin dia danh trong thanh phd;

- Céc I6p thong tin chuyén dé vé dich vu y té, gido duc, thé thao, du lich.
2. Ung dung théng tin dia khong gian trong quy hoach va quan li dé thi
thong minh

Tay thugc vao nhu cau, céc I6p thdng tin cé thé s dung doc lap hoic tich hop nhiéu
I6p phuc vu cho qué trinh quy hoach va quan li ¢6 thi théng minh.

- Lwa chon vi tri téi wu cho quy hoach va dau tw

Thong thudng, cac du an dau tu trong d6 thi bao gom: ma rong mang ludi duong
giao thong, xay dung khu trung tim thuong mai, khu nghi dudng, bai chon lip rac thai...
Viéc lya chon vi tri thich hop cho céc du an nay thuong phu thudc vao rét nhiéu tiéu chi.
Céc thong tin dia khong gian nhu dia hinh, ranh gigi hanh chinh, hé théng mang luéi giao
thdng, cap thoat nudc, lop pha thuc vat, mat nude, mang ludi dién... 1a co so dir lidu phuc
vu cho qua trinh phan tich da tiéu chi (MCA) hoac phan tich ¢da muc tieu (MOA) nhim lya
chon duoc vi tri khéng gian tdi wu dong thoi dép tmg tat ca cac tiéu chi. Tich hop dir liéu
dia khong gian va phuong phap phan tich thir bac (AHP) la mot vi du tiéu biéu cho qua
trinh lya chon phuong an tdi uu trong quy hoach va quan 1i d6 thi thdng minh.

Dir lidu dia khong gian 1a co sé cho viéc quy hoach va dau tu hé théng giao thong
duong phd, tinh todn thai gian cho cac hoat dong giao théng do thi. Ciing nhd ¢6 cac 16p
thong tin dia khéng gian, cac vi tri phat trién mang Iudi co s gido duc dao tao, y té, vin
héa, du lich d6 thi... ciing duoc phan tich, lya chon tdi uu.

- Hé tro sw phai hop thi cdng va qudn Ii co s ha tang

Co s ha tang trong thanh phé 1a mang ludi day dac va phic tap. M3i mot hé thong
(giao thong, nang lugng, cip thoat nudc) thuong do mat don vi cha quan. Qua trinh dau tu
xay dung, ma rong va quan Ii can c6 sy phdi hgp dong bo cia cac don vi nay. Hé thong
thdng tin khong gian cung cap céac loai dit liéu, ban do hién trang cac mang ludi co sé ha
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tang. Cac thdng tin khdng gian cang chi tiét bao nhiéu thi qué trinh phét trién va diéu khién
van hanh d6 thi cang hiéu qua bay nhiéu.
- Cung cap thdng tin quan tri bdt dong san dé thi
Hé thong thong tin khong gian 1a co so can thiét cho qua trinh quan li bat dong san
ké ca dat dai va nha cira. Ngoai nhirng tai liéu truyén thong nhu trich luc dat, ban do dia
chinh thé hién vj tri mat bang cua dat dai, nha cira, hién nay, hé théng ban d6 3D veéi céc
mure d6 chi tiét (LoD) khac nhau cung cap cac birc vé ki thuat cu thé hon, true quan hon vé
cac doi twong bat dong san d6 thi. Vi du: ban d6 3D véi mac do chi tiét LoD3 cho toan
canh céc tang cia mot toa nha; mirc do chi tiét LoD4 cho biét cac phwong thic kién tric va
noi that cua timg ngodi nha, can hd. M6 hinh quan Ii bat dong san do thi BIM (Building
Information Modelling) md ta chi tiét tda nha bt dong san, két hop vai céc thdng tin
khong gian vé dia hinh, vé co s¢ ha tang trong khu vuc 1an can... 1a cdng cu hiéu qua trong
cong t&c quan li d6 thi thdbng minh.
- Cung cap cac thdng tin xr 1 cAc sw ¢, cdp ciru va c&c xir Ii khan cdp
Trong d6 thi dong duc, cac sy ¢ V& giao thong, cap ciu nguoi bénh, hoa hoan, toi
pham... 1a c4c hoat dong xay ra thudng xuyén va yéu cau phai xir Ii nhanh chéng, kip thoi.
Nho vao thong tin khdng gian vé mang luéi duong phd, dia chi, nha cira, duong giao
thdng, cac cdng trinh cong nghiép va dan dung, cac chuyén gia sé nhanh chong xac dinh va
tiép can kip thoi vi tri cac sy ¢d. Hon thé nita, qua phan tich dix liéu khéng gian, c6 thé xac
dinh con dudng ngan nhat hodc hop Ii nhat dé ra quyét dinh tiép can ddi tugng, su ¢b theo
cach ¢6 loi nhat. Cac thdng tin khdng gian vé mat do nha cira, vé hé thong co s ha tang,
Vé sic xuit dia ban xay ra toi pham... 1a co s¢ dé chinh quyén d6 thi c6 cac phuong an
phong ngtra cac hoa hoan, sy ¢ giao thdng, toi pham...
- Cung cdp théng tin hé tro-hoat déng du lich
Du lich 1a yéu té phét trién kinh té va quang b4 vin hoa ciia d6 thi thdng minh. Ban
dd 1a phuong tién quan trong hd trg cho cac hoat dong du lich. Hé thong ban dd dién tir tao
cho hoat dong du lich ciia con ngudi dé dang va hiéu qua hon. Mot d6 thi théng minh can
xay dung hé théng ban d6 du lich day du, chi tiét véi kha nang cap nhat Kip thoi va than
thién voi ngudi dung. Ngoai cac thdng tin nén co ban, ban db du lich thanh phé (két hop ca
ban d6 3D) can thé hién cac chuyén dé vé giao thdng cong cong do thi, hé thdng cac danh
lam, thing canh, di san vin hoa, lich sir trong thanh phd va khu vyc 1an can. Hé thong ban
dd dién tir trong GIS két hop véi GNSS s& tao mét hé thong cong dién tir du lich do thi tao
diéu kién thuan lgi cho du khach tham quan, tim hiéu cac hoat dong van hoa — xa hoi va
nghé thuat caa thanh phé [3].
- Cung cap thong tin hé tro giao thong dé thi
Tai nhiéu nuéc trén thé gidi, giao thong d6 thi van con la van dé khé khian. Mot do
thi théng minh bat budc phai c¢6 hé théng giao théng van tai thdng minh. Hé thdng giao
thong ludn dugc coi la tiéu chi danh gid murc do théng minh ctiia mot do thi va la sy cam
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nhan nhanh nhat, nhay cam nhat ddi véi cu dan thanh phé va khéch véng lai. Cac cong
nghé hién dai trong thong tin giao thong dugc Gng dung dau tién trong cac do thi thong
minh. Nguoi ta thiy, tai cc bén xe, bén tau; trong cac phuong tién cong cong lubn co cac
bang dién tir huéng dan hé thong giao thong duong phd, phién hiéu cac phuong tién, cach
lya chon dudng di t6i wu. Dé co duoc cac hé thong nay phai nho d¢én cong nghé va dir ligu
dia khong gian trong d6 GNSS va co so dir li¢u dia khong gian dong vai tr0 quan trong.
Céc thong tin khdng gian s& gitp hanh khach biét minh dang & dau, lya chon phuong tién
nio, dang di qua khu vuc ndo cua thanh phd, trén duong di c6 cac cong trinh nao caa thanh
phé... Hé thong thong tin khong gian cang day du va chi tiét, cong tac diéu hanh va quan li
giao thong db thi cang don gian, thuan tién, va dé dang, chat lugng song cua cu dan do thi
nho do6 duoc nang cao hon.

Ki thudt phéan tich thong tin dia khong gian cho phép xac dinh luu lugng hanh
khéach tham gia giao thong d6 thi lam co s& cho viéc quy hoach phét trién mang ludi ha
tang giao thong, diéu chinh thoi gian va hanh trinh cho céc phuong tién giao théng cong
cong. Hé théng giao thong duoc tdi wu hoa trong cac gid cao diém ké ca nhiing truong hop
lyu thong dong ngudi ¢ cac sy kién thé thao, van hoa. Khoéng nhirng xac dinh quéang
duong, phan tich dia khong gian con cho phép tinh toan thoi gian di chuyén giita cac diém
trong thanh phé.

- Xdc dinh cac vdn dé méi trwong Va quan li méi triweong do thi

Mot trong nhitng vin dé ¢ cac thanh phd 1on Ia rac thai do thi. Két qua phan tich
thong tin dia khong gian cho phép xac dinh vi tri, thé tich bai chdn lip, xac dinh tuyén
duong thu gom t6i uu nham tiét Kiém chi phi va ting hiéu qua thu gom rac. Vi tri bai chdn
lap phu thugc vao nhiéu tiéu chi, vi du: khoang cach dén trung tam thanh phé, san bay, khu
dan cu, khu tap trung giéng nudc, nguon nudc ngam... Qué trinh phan tich da tiéu chi s&
cho phép xac dinh vi tri chdn I4p ti wu. Qua trinh phan tich théng tin khdng gian cho phép
xac dinh tuyén duong téi uu cho cong tac thu gom, van chuyén rac thai ran trén dia ban d6
thi. Tuyén duong thu gom tbi wu s& gidp tiét kiém kinh phi van chuyén, tiét kiém nhién liéu
va thoi gian.

Trong diéu kién khi hau Viét Nam, viéc phan tich xac dinh cac khu vic nguy co
ngap lut d6 thi c6 ¥ nghia quan trong, khdng nhimng cho phép diéu chinh quy hoach khéng
gian pht hop ma con ¢ thé xay dung cac phuong an phong chéng va giam thiéu tac dong
caa ngap lut. Qua trinh phan tich nay phai duya trén hé thong co so dit liéu nén dia hinh, mod
hinh s6 dia hinh (DTM) va md hinh s d6 cao (DEM), anh tryc giao... va sb liéu théng ké
su phan b dan cu trén cac don vi lanh thd cua thanh phd. Phan tich dir liéu 3D cho phép
xac dinh pham vi c&c khu vuc ngap lut, cac cdng trinh cong nghiép va dan dung c6 nguy co
ngap hut.
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- Tham vén céng dong

Thé gisi dang di tir d6 thi thong minh sang d6 thi bén viing. Mot do thi bén viing
phai bao dam ca ba hop phan vé phét trién kinh té, phét trién xa hoi va bao vé mai truong.
Trén thé gigi, mac du d4 c6 nhitng tiéu chuan ciia mot do thi thdng minh, cac thanh phé cé
C4c giai phap thong minh khic nhau, nhung tyu trung déu huéng toi phét trién cong nghé
ICT, ty dong hoa toan phan. DA c6 nhiéu y kién vé tac dong tiéu cuc ciia do thi théng
minh, theo d6, trong mot d6 thi théng minh, su giao tiép giita con ngudi ngay cang giam
dan, cu dan d6 thi s& sdng trong mot trang thai thy dong, thiéu cac quyét dinh sang tao va
xa dan vin hoa va phong tuc truyén thong.

Mt khac, mot s6 vi du vé cac giai phap théng minh ciia d6 thi ciing c¢6 thé co tac
dong tiéu cyc: Céc hé thong gidm sat giao théng va an ninh rong khiap c6 thé 1am con
ngudi khod chiu nhu luon bi kiém tra, theo ddi; mot hé théng camera theo ddi gia dinh c6
nguy co bi hacker tin cong va dé dang bi dot nhap; y tuong chia sé xe hoi ¢ thé khong
phl hop ddi véi mot s6 nuéc 6 binh dién dan tri va mirc do tin tuong thap... Bé tan dung
y kién cua cu dan thanh phd trong qué trinh quy hoach va quan 1i d6 thi théng minh theo
nguyén tic “tir dudi”, can thiét phai c6 sy tham van cong dong. Cong dong cu dan thanh
phd phai dugc tiép can va truy cap dé dang hé thong thong tin, bao gdm ca céc loai ban db,
c4c dit liu khong gian va thudc tinh. Co s& dir lidu do thi can duoc thanh 1ap va chuyén tai
Ién mang internet dudi dang WebGlIS, céc cong dién tir. D& dang tiép can vai thong tin,
mdi cu dan d6 thi c6 diéu kién phan tich danh gia, phan anh, gop y kién, nhim giam thiéu
cac tac dong tiéu cuc trong qué trinh thuc hién quy hoach va quan i, chuyén tir d6 thi
thong minh sang d6 thi phat trién cao hon — d6 thi bén viing.

3. Ha ting dir liéu dia khong gian (SDI) va dir ligu mé trong quy hoach va quan Ii
do6 thi thong minh

80% dir li¢u dia khong gian dugc sir dung trong quy hoach va quan 1i d6 thi théng
minh. Viéc khai thac sir dung d liéu dia khéng gian trong quy hoach va quan li d6 thi
thdng minh can duoc khai thac tir mot ha tang chung dugc goi 1a ha tang di liéu khong
gian SDI (Spatial Data Infrastructure). Mdi mot qudc gia déu xay dung mot ha tang di liu
goi la NSDI (Spatial Data Infrastructure National). Nam 1994, Tong thong Mi Bil Clinton
1d nguoi dau tién ra sic lénh xay dung NSDI nham thdng nhat qué trinh thu thap, chuan
hda, quan li, khai thac va chia sé¢ thong tin dia khong gian trén toan nudc Mi. Sau Mi, cac
nudc trong lién minh EU ra sic lénh xay dung NSDI cua céc qudc gia theo chuong trinh
INSPIRE (Infrastructure for Spatial Information in Europe). Céc thanh phé ciia M1 va chau
Au d4 va dang dan nhanh chéng tré thanh cac d6 thi dat chuan cac do thi thong minh phan
I6n nho vao hé thdng dit liéu dugc khai théc tir NSDI.

O mot sé nuéc, NSDI 1 phap lénh caa Nha nuéc, ¢6 nhitng dao luat riéng cho viéc
xay dyng NSDI (cac nudc Lién minh chau Au EU ban hanh luat trén co so c4c tiéu chuan
cua INSPIRE; chau A c¢6 Nhat, Han Quéc, An Po; cac nude Pong Nam A co Singapore,
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Malaysia, Indonesia...). Trong cic dao luat vé NSDI cta cac nudc bao gom céc chinh séch
phép luat, thé ché, cong nghé thu thap dir liéu, quy dinh chuan hoéa dix liéu, quy dinh vé di
liéu nén dia Ii, dit liéu chuyén d¢, siéu di liéu (metadata), quy dinh vé khai thac va bao mat
thdng tin... O Viét Nam, mic du duoc bat dau kha som — tir thap nién chin muoi caa thé ki
truéc — nhung do nhiéu nguyén nhan, qua trinh xay dung NSDI cua Viét Nam van con
cham. Hé théng dir liéu va thong tin caa Viét Nam van roi rac, duoc nhiéu to chire, don vi
xay dung vai cac chuan va dinh dang khac nhau. Tinh trang cét cir van phd bién gay kho
khan trong khai thac dir liéu va thdng tin cho qué trinh quy hoach va quan 1i d6 thi thdng
minh.

Mot trong nhiing diéu kién cho cac hoat dong quy hoach va quan li 6 thi théng minh
la s tiép can hé théng dir liéu mo. Khéi niém vé “dit lisu mo” (Open Data) d4 duoc phd
bién ¢ nhiéu nudc trén thé gioi. Kinh nghiém cac d6 thi théng minh hién nay cho thay:
ngudi dan d6 thi cac thanh phd nay dé dang khai thac, sir dung va chia sé cac loai dir liéu
dia khong gian cho nhiéu muc dich khac nhau tir mot cong thong tin hop nhat. G Viét
Nam, khai niém “dir liéu mo™ da dugce dé cap trong mot sb chwomg trinh va dy an. Tuy
nhién, van chua co cac quy dinh vé chinh sach phap luat, vé mé hinh, giai phap quan Ii va
cdng nghé trién khai dit liéu ma... Trong mot d6 thi, cac 16p dir liéu dia khong gian ma la
cdng cu, 1a phuong tién thong tin hd trg cho nguoi dan, cho doanh nghiép, cho co quan
quan li Nha nuéc... thuc hién hiéu qua cac hoat dong théng minh caa thanh phd.

4. M0 hinh 3D thdng tin khdng gian d6 thi

Dit liéu khong gian thé gigi thuc d6 thi c6 thé duoc thé hién theo cac md hinh khéc
nhau nhu: mé hinh ban d6 tryc giao (Image Model) tir anh hang khéng hoac anh vé tinh,
m6 hinh canh quan LCM (Digital Landscap Model), ban ¢ s LCM (Digital Cartographic
Model) va md hinh 3D. Mdi loai md hinh ¢6 wu nhuoc diém va diéu kién wng dung khac
nhau. Trong quy hoach va quan li d6 thi théng minh, mé hinh 3D d6 thi dong vai trd quan
trong.

Nguén tu liéu co ban dé thanh 1ap mé hinh 3D Ia dit liéu dia hinh dang véc-to, anh
hang khéng, anh vé tinh, dir liéu quét laser hang khong, may bay khong nguoi 1ai hoac quét
laser mat dat... Ban do truc giao (Orthophotomap), mé hinh sé dia hinh (DTM) la nén
thdng tin truc quan, trén do, c6 thé xay dung cac mé hinh nha cira, I6p phu thuc vat, dudng
s4... Nham muc dich nhit thé phuong phiap mé hinh héa va thuan tién cho viéc trao doi
chia sé¢ thong tin, T6 chic Dia khong gian mg OGC (Open Geospatial Consortium) ¢4 ban
hanh tiéu chuan quéc té CityGML. Theo CityGML, md hinh 3D d6 thi duoc chia lam 5
muc chi tiét LoD (Level of Detail). Sy phan loai nay dua trén tinh phirc tap hinh hoc cua
d6i tugng va yéu cau do chinh xac caa mo hinh [4].

M6 hinh 3D véi ki thuat hién thi hién dai cho phép quan sat ddi twong truc quan tir
nhiéu phia va cho phép thyc hién dugc nhidu phuong phap tinh toan phic tap, md phong
nhidu giai phap da dang. Mé hinh 3D dong thoi ciing cho phép danh gia mdi tuong quan
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mit bang va do cao giira cac cong trinh xay dung, tam nhin tir mot diém cho trude va tan
dung dé moé phong su phan bd huéng gid, 6 nhiém tiéng on trong thanh phé. Mé hinh 3D
hién thi hién trang va md phong céu tric khong gian d6 thi trong twong lai; 1a mot mé hinh
tryc quan gilp cong tic phan tich, danh gia, diéu chinh quy hoach va quéan li d6 thi duoc
nhanh chéng va chinh xéc khéng nhirng chi trong mat phang nam ngang ma ca trong mat
phang thiang dung. M6 hinh 3D ciing 1a cng cu quan |i quyén s¢ hitu bat dong san d6 thi
14 co s& X&c dinh quyén so hitu khdng gian AR (Air Right) ké ca trén va dudi mat dat. Mo
hinh 3D la cong cu hd trg higu qua cho cong tac quy hoach va quan li d6 thi thdng minh.
5. Kétluan

Trong hau hét cac cong doan quy hoach va hoat dong quan 1i d6 thi nhu: lya chon vi
tri t5i wu cho quy hoach va dau tu, hd tro sy phbi hop thi cong va quan li co so ha tang,
cung cap théng tin quan tri bat dong san do thi, cung cap cac théng tin xir I cac su ¢d, cap
ctu va cac xir I khan cép, cung cap thdng tin hd trg hoat dong du lich, cung cip théng tin
hd tro giao thong d6 thi, xac dinh cac van dé méi trudng va quan i moi truong, tham van
cong dong... déu can phai duya trén co s¢ phan tich thong tin dia khong gian. 80% quyét
dinh trong quy hoach va quan 1i @6 thi théng minh phai dya vao thong tin dia khdng gian.
Co so dir liéu dia khong gian cang day du, chi tiét va chinh xé4c, cong tac quy hoach va
quan i d6 thi théng minh cang hiéu qua. Can nghién ciu khai thac céc loai hinh céng nghé
dia khong gian hién dai phuc vu cdng tac thu thap, quan li, phan tich, hién thi va chia s¢
thdng tin theo cac md hinh phu hop dap tng cdng tdc quy hoach va quan 1i d6 thi théng
minh va bén viing.

% Tuyén bé vé quyén loi: CAc tac gid xac nhén hoan toan khéng c6 xung dét vé quyén loi.
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