Ung dung tri tué nhan tao (Al) trong quy hoach, quan ly hé théng ha
tang ky thuat dé thi huéng téi phat trién d6 thi thong minh tai Viét
Nam la xu huéng tat yéu. Tuy nhién, qua trinh phat trién DTTM dang
doi mat vai cac thach thirc I6n vé nguon dir liéu, han ché khung phap
ly, chi phi dau tu... Bai viét di sau phan tich méi quan hé giira Al va quy
hoach, quan ly ha tang va dua ra nhirng giai phap nham day manh (ing
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D6 thi théng minh bén viing = D6 chi chuyén déi s6 + chuyén déi xanh (Nguén: [4])

- Application of Artificial Intelligence (Al) in planning and management of Urban technical infrastructure
systems towards Smart City Development in Vietnam

Abstract: Smart Cities (SC) are a strategic solution and an inevitable development trend for our country's cities to address
the pressure on infrastructure systems. In this context, Artificial Intelligence (Al) is the optimal tool to support planning and
management of technical infrastructure systems (transportation, water supply and drainage, energy, environmental sanitation,
etc.) towards smart urban development. Al applications support self-adjusting, flexible systems through the processing of Big
Data. Cities in Vietnam have made initial progress in applying Al (application of GIS, BIM, I0C pilot projects in Hanoi and Da
Nang). However, the development of smart cities faces major challenges in terms of data sources, legal framework limitations,
investment costs, etc. Promoting Al application, accelerating the digital transformation process, and enhancing the efficiency of
planning and managing technical infrastructure systems are the foundations for ensuring sustainable urban development.

Keywords: Smart city; Artificial Intelligence (Al); Big Data; Internet of things (IoT); Geographic information system (GIS); Technical
infrastructure system; Digital Transformation
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1. Dat van de

Viét Nam dang trai qua qud trinh d6

thi hda manh mé. Téc do do thi hda
cung qua trinh di cw va tap trung dan
sO da khién cac do thi, dic biét 1a cac
thanh phd 16n phai chiu ap luc ndng né,
khién hé thong ha tang do6 thi bi qua tai,
giao thong thuong xuyén bi in tac, moi
truong suy thoai va chat lwong séng bi
anh heong nghiém trong. Trudc tinh
hinh d6, Nha nwdc da c6 chu trieong,

Tém tit: DO thi thong minh (DTTM) la gidi phdp chiéh ligc, xu thé phdt trién tat yéu

cho cdc do thi ciia neée ta dé giai quyét dp lwc 1én hé thong ha ting. Trong do, tri tué nhin

tao (Al) la cong cu toi wu, ho trg cong tic quy hoach, quan yj hé thong ha ting kij thudt

(Giao thong, cdp thodt nuwdc, nang liegng, vé sinh moi truweong...) hwong téi phit trién do

thi thong minh. LTng dung Al ho tro cic hé thong tw diéu chinh, linh hoat thong qua viéc
xte ly Dit ligu 16n (Big Data). Céc d6 thi tai Viét Nam di dat dwoc nhirng tién by ban diu
khi ing dung Al (itng dung GIS, BIM, thi diém 10C tgi Ha Ngi, Da Ning). Tuy nhién,
qud trinh phit trién DTTM dang d6i mdt vdi cic thdch thire I6n vé nguon dir lidu, han ché’

khung phdp 1y, chi phi ddu tw... D&y manh ttng dung Al thiic ddy qud trinh chuyén doi

s6'va ndng cao hiéu qua quy hoach, quan 1y hé thong ha ting kij thudt la co sé dam bao sy

phat trién bén vitng ciia do thi.

Tir khéa: Do thi thong minh (DTTM); Tri tu¢ Nhan tgo (Al); hé thong ha ting kij thudt;
hé thong thong tin dia ly (GIS); Dir liéu I6n (Big Data); Internet van vdt (IoT); chuyén déi

s6'(CDS)

chinh sach chién luge nhdm dinh huwong
giai quyét can co cac van dé do thi.

Trong boi canh toan cau dang budc
vao thoi ky chuyén d6i s6 (CDS), xay
dung DTTM d3 tro thanh xu thé phat
trién tat y&u nham nang cao hiéu qua
quan ly, chat lwong dich vu va doi
song nguwoi dan. Theo d6, mot trong
nhiing yéu td quan trong la dwa cong
nghé sd vao moi Iinh vyce d6 thi, t
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giao thong, nang luong, dén gido
dugc, y té... PTTM dugc xem nhu mét
phuong thitc phat trién moi, tan dung
hiéu qua cac co hoi cua CDS d€ giai
quyét nhitng han ché trong m6 hinh
do thi truyén thong. Muc tiéu cudi
cung la xay deng duwoc cac d6 thi co
kha nidng quan tri hién dai, kinh t€
ddi méi sang tao, co so ha tang dong
b, moi treong séng an toan, tién ich,
va nguoi dan hanh phuc.

Ung dung Al trong giao théng d6 thi. Ngudn dnh internet
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Quyét dinh s6 950/QD-TTg ngay
25/7/2018 ctia Thu tuéng Chinh phu phé
duyét “Dé an Phat trién D6 thi Thong
minh bén viing tai Viét Nam giai doan
2018-2025, dinh hudng dén 2030”. bé
an da xac lap BDTTM la phuong thtc
phat trién maéi, mang tinh dot pha, dua
trén viéc tng dung cong nghé sd vao
moi linh vie doi song. Muc tiéu cot 161
cua Dé an la nang cao chat luong cudc
song, hiéu qua quan ly d6 thi va nang
Iwee canh tranh. Cac ndi dung trong tam
xay dung DTTM bén viing trong giai
doan dén ndm 2025 la: Quy hoach d6
thi thong minh; Xay dung va quan ly
dd thi thdong minh trén co sd nén tang
co s0 dit liéu lién thong (Big Data)

[1]. Pinh huwéng dén nam 2030 1a hinh
thanh hé thong DTTM dong bo, lién két
trén pham vi toan qudc, c6 kha nang
canh tranh qudc t& thong qua viéc phat
trién cac linh vuc vu tién nhu quan ly
do thi, ha tang ky thuat, giao thong,
mdi treong va nang lwong thong minh.

Nghi quyét s& 57-NQ/TW (2024) ctia
B6 Chinh tri xac dinh phat trién PTTM
la mot muc tiéu cu thé va két qua bat
budc cta chién lwge dot pha phat trién
khoa hoc, cong nghé, d6i mdi sang tao
va CDS qudc gia. Viéc xay dung DPTTM
duoc thuc hién dua trén viéc ddy manh
tng dung cong nghé s6 va lam chu
cong nghé chién lwoc nhw Tri tué nhan
tao (AI), Internet van vat (IoT), va D&
liéu 16n (Big Data) [2].

Trong qua trinh hinh thanh va phat trién,
hé thong ha tang ki thuat d6 thi la nén
tang dé€ moi hoat dong kinh t€ - xa hoi
trong d6 thi dién ra mét cach hiéu qua
va bén ving. Viéc ing dung Al gitip cho
hé thong ha tang van hanh linh hoat, Al
gitp chuyén doi cac thanh pho tie cu
trac vat ly tinh sang mot hé thong sinh
thai linh hoat, ¢ kha nang tw hoc héi

va phan tng gan nhu thoi gian thuc. Al
déng vai tro la cdng cu tdi wu hda c6t 161
cho su phat trién caia DPTTM.

Ké&hoach chuyén d6i sd nganh xay
dung giai doan 2020-2025, dinh hwéng
dén nam 2030 xac dinh linh vuc vu

tién CDS la Quy hoach xdy dung, phat
trién d6 thi va ha tang ky thuat do thi
[3]- Muc tiéu tong quat la tng dung hé
théng thong tin dia ly GIS trong cong
tac lap quy hoach va quan ly xay dung;
Ung dung Mb hinh théng tin cong
trinh BIM trong cac hoat dong dau tw
xay dung cong trinh; Ung dung cong
nghé s, tri tué¢ nhan tao trong quan

ly van hanh d6 thi théng minh, doanh
nghiép so.

Phat trién d6 thi thong minh va tng
dung Al la xu thé tat yéu, dac biét trong
cong tac quy hoach, quan ly hé thong
ha tang ky thuéat. Vé Giao thong, Al
gitp phan tich va du doan lvu luong,
thanh phéan dong xe twong ting voi thoi
di€ém quy hoach. Tai thoi gian thuc, Al
giup tu dong diéu chinh tin hiéu den,
giam tic nghén va t&i vu hoéa van tai
hanh khach cong cong. Trong linh vuc
moi treong va nang leong, Al gidm sat
chat lugng khong khi, du bdo 6 nhiém
va t0i wu hoa viéc phan phdi, tiéu thu
nang luong nham hudng téi sy ben
viing. Vé linh viee cdp thoat nude d6
thi, tng dung Al ¢6 thé mé phong diéu
kién dia hinh, m6 hinh héa cédc phwong
an chdéng ngép lut trong d6 thi. Cudi
cting, AT hd tro quan ly dé thi thong
qua viéc cung cap dich vu cong true
tuyén ca nhan hoéa va mo phong cac
kich ban quy hoach, gitup cac nha quan
ly dwa ra quyét dinh dwa trén di liéu
chuén xac. Vi vay, Al la yéu t6 vO cung
quan trong d€ DPTTM dat dwoc muc
tiéu vé hiéu qua, bén viing va nang cao
chét luong cudc song cho cw dan.

2. M6i quan hé giita Al va quy hoach,
quan ly hé thong ha tang ky thuat dé thi
Dinh nghia vé tri tué nhan tao (AI)
thay doi tuy thudc vao td chirc va ngtr
canh no dugc st dung. Theo T6 chiic
Hop tac va phét trién kinh t&€ (OECD),
hé thong Al la: “mdt hé thong dua trén
may moc c6 thé thye hién mot sé muc
tiéu nhét dinh do con nguoi xac dinh,
dwa ra du doan, dé xuét hodc quyét
dinh anh hudng dén moi treong thuc
hoac do. Hé théng Al duoc thiét ké dé
hoat dong véi nhiéu mire d6 tw chu

khac nhau”. Cac hé théng Al thuong
xuyén c6 xu huéng bét chiede hanh vi
thong minh ty nhién ctia con nguwoi va
duoc phat trién dé giai quyét cac van
dé cu thé t&t hon con nguoi.

Hé thong két n6i (IoT - Internet of
things; IoE — Internet of Everything),
két ndi moi nguoi, moi vat, moi quy
trinh trén moi tredng mang internet va
ha tang di liéu (bao gom hé théng cac
co so dit liéu, cac thuat toan phan tich
di liéu, k€& ca AI) [4]. Céc thiét bi va d6i
twong thong minh hién nay dang dwoc
tich hop rdng rai vao ho gia dinh va noi
lam viéc, cho phép chiing cing nhau
thue hién cac tac vu cu thé trén nhiéu
moi truong khac nhau. Nhiing thiét bi
nay duoc két ndi voi cac hé thong may
tinh manh mé dat trong “dam may”, hd
tro hiéu qua cho ca giao tiép gitta nguoi
va vat lan gitra vat thé va d6i twong.
Tuy nhién, viéc &p dung Internet van
vat (IoT) trén quy md 16n tat yéu sé tao
ra mét luong dit liéu khong 16. Do kich
thudc 16n, sw da dang va toc do tao lap
nhanh chdng, viéc phén tich khoi luong
dit liéu nay bang cac cong nghé truyén
thong trd nén khong con thuee t€ va bi
han ché. Vi Ié d6, sy ra doi cuia cdng
nghé Dt liéu 16n (Big Data) 1a can thiét,
giup dwa ra nhitng két qua c6 do tin cay
cao va trich xuat thong tin da dang tt
d@ liéu co ban, dan thay thé cac ky thuéat
thu thap va xt ly dit liéu truyén théng.

Ngay nay, Tri tué Nhan tao (Al) khong
con 1a mét khai niém khoa hoc vién
tedng ma da tro thanh dong lwec then
chét dinh hinh sy phat trién cua céc
DTTM. Céc DTTM duwoc xay dung trén
nén tang cua dir liéu 16n (Big Data),
thu thép lién tuc tir hang ty cam bién,
camera, va thiét bi két ndi (IoT). Tri tué
Nhan tao (Al), dac biét thong qua cac
thuat toan hoc may (Machine learning)
va hoc sau (Deep learning), da trang bi
cho DTTM nhitng kha nang xt ly dit
liéu vuot trdi tir nguodn dir liéu khdng
16 v6i thoi gian ngan. [5] [6]

Nhiing tién b trong Al va Big Data
giup phan tich cac tap dir liéu 16n d€
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Mé hinh dé thi théng minh (Nguén: Internet)

to1 wu hoa mang ludi giao thong va hé
thdng c4c tién ich. Cac md hinh hoc
mdy co thé du dodn tang truong dan
0, quy md luu lwgng giao thong [7] 1a
co sO d€ dé xuat mang lwdi giao thong
hop ly... Cac hé thong quan ly hién dai
ngay cang dta vao viéc thu thap va phan
tich dir liéu da ngudn (camera, IoT, GPS) dé
giam sat, du bao va tdi uu hda ludng giao
thdng theo thoi gian thure. Ttr ngudn dix liéu
nay, Al gitip phan tich d€ du doan khi nao
can bao tri, ttr d6 t6i wu hoa lich trinh va
giam thiéu thoi gian ngting hoat dong. Tac
nghén giao thong la mot trong nhitng thach
thitc cAp bach nhét ¢ cac thanh phd hién
dai. Al kich hoat cac hé théng quan ly giao
thong thong minh gitip t6i uu hda thoi gian
tin hiéu, diéu hudng giao thong va giam tac
nghén [8].

Al da trd thanh moét cong cu khong thé
thiéu, gitp cac thanh phd chuyén déi
hé thdng thoat nwdc thanh hé thong
thong minh, c6 kha nang dy doan va
kiém soat ngap lut hiéu qua hon. Trong
giai doan quy hoach, Al xt ly di liéu
16n vé dia hinh va sit dung dat d€ mo
phong va tao ra ban sao s6 (Digital
Twins) cia mang luwéi thodt nuwdc, tir
do gitp cac nha quy hoach xac dinh
cac khu vuc dé bi ngap va téi uu hda
phuong an quy hoach thoat nwéc.
Trong quan ly van hanh, Al tich hop
d liéu thoi gian thuc tir cac cam bién
muc nedc, duy bao thoi tiét, va tinh
trang cong, str dung thuat toan hoc sadu
d€ dwa ra dw bao ngap lut chinh xac
trong thoi gian ngan. Dya trén du béo
nay, hé thong Al s€ tu dong diéu chinh
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toc d6 bom ctia tram bom va vi tri
clia cac ctra cong dé€ chu dong chuyén
huéng nude dén cac khu viee chira tai
thap, giam 4p lwc va nguy co ngap lut
tai cac khu viec dong dan cue. Ngoai
ra, Al con ap dung thi gidc may tinh
dé€ phan tich hinh anh tir robot kiém
tra c6ng, phat hién sém cac tic nghén
hodc hw hong, tir dé cho phép bao tri
du doan va ngan ngtra nguyén nhan
gy ngap lut do tic cdng. Nho nhitng
tng dung nay, hé thong thoat nude cua
DTTM tréd nén chu dong, bén virng va
dang tin cay hon.

Trong linh vic quan ly nang lwong: Al
giup t6i wu hoa quan ly lwéi dién thong
minh, diw bdo nhu ciu tiéu thy, can
béng cung-cau, phat hién s ¢ va tu
déng diéu chinh phan phoéi dién nang.
Heé thdng Al c6 thé hoc tir dit liéu tiéu
thu dién cua ting khu viee, de bao nhu
cau theo thoi gian thue, tir d6 diéu phdi
ngudn nang lwong tai tao (gié, mat troi)
va truyén théng mot cach t6i wu. [4]
Trong linh virc quan ly méi treong, Al
két hop voi mang ludi cam bién IoT

Dir liéu tu cam bién 10T, mé phdng theo
thai gian thuc (Nguon: [4])

giup thu thap, phén tich dix liéu vé
chat lwong khong khi, nudc, tiéng on,
tlr d6 canh béo sém nguy co 6 nhiém
va dé xudt bién phép xu ly. Al giup t6i
uu hoa 16 trinh thu gom rdc thai dya
trén dit liéu tir cam bién gén trén thiing
rac, due bdo long rac thai phat sinh,

tie d6 giam chi phi van hanh va nang
cao hiéu qua vé sinh moi truong [4]. Al
duoc stt dung d€ du béo 1a lut, sat 16,
chay ritng thong qua phan tich dit liéu
cam bién, hinh anh v¢ tinh, dit liéu thoi
tiét, giap chinh quyén cht dong ing
pho va giam thiéu thiét hai.

Al la ddng luc thuc day qua trinh CDS
va nang cao hiéu qua van hanh cac
DTTM. N6 cho phép cac thanh phd
chuyén doi tir hé thong cd dinh sang
hé thdng tu diéu chinh, linh hoat va

¢6 kha nang dy doén, tir d6 giai quyét
céc thach thiic cap bach nhu tac nghén,
ngap lut, va 6 nhiém moi treong,
huwéng t6i muc tiéu xay dung do thi
phat trién bén viing dua trén hé thong
ha tang k¥ thuat duwoc quy hoach, quan
ly, van hanh bai ban. Tuy nhién, d€ Al
thuee su tré thanh nén tang vitng chac
cho DTTM, can giai quyét cac thach
thitc vé ky thuét, phap ly va xa hoi mot
cach toan dién.

3. Thuc trang, co hoi va thach thiec khi
tng dung Al trong quy hoach, quan ly
hé thong ha tang ky thuit hudng téi
do thi thong minh ¢ Viét Nam

Ung dung Tri tué nhan tao (AI) trong
quy hoach, quan ly hé thong ha tang ky
thudt do thi tai Viét ¢ tiém nang 16n
nhung con nhiéu thach thite. Hién nay,
viéc ting dung chu yéu tap trung vao

thoi gian thuc (Nguon: Internet)
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Hé théng GIS tai khu db thi Ecopark gitip qudn ly dé thi théng minh (Nguon: Internet)

viéc xdy dung nén tang di liéu va thi
diém trong cac du an cu thé.

Ung dung céng nghé trong quan 1y ha
tang da c6 nhiing budc tién ban dau,
chéng han nhw tng dung GIS trong
cong tac quan ly do thi hay ap dung
md hinh thong tin cong trinh (BIM)
trong thiét k€, quan ly hé thong ha
tang ky thuat. Thoi gian qua, cung véi
chu truong vé thic ddy chuyén doi s6
va xay dung d6 thi thong minh tai cac
dia phuwong trén ca nuwdc, nhiéu noi da
ting burdc ting dung Al va dat duoc
mot s6 két qua dang chu y. Mot s6 dia
phuong nhu TP H6 Chi Minh, Binh
Duong, Hué, Bic Ninh, Thai Binh, Son
La... da xay dung hé thong GIS chuyén
nganh xay dung d€ cung cap va quan
ly dit liéu trong cac linh virc quy hoach
xay dung, quy hoach ha tang ky thuat,
nha & va bat dong san. Hién da co
khoang 19 dia phwong da hodc dang
hoan thién, trién khai phan mém thong
tin quy hoach trén thiét bi di dong; xay
dung co so dit liéu khong gian theo mo
hinh di liéu GIS; xay dung kho dit liéu
dung chung toan tinh [4].

Nhiéu dia phuong da xay dung va ban
hanh chuong trinh/dw an phat trién d6
thi théng minh, trong dé bao gom cac ndi
dung thi diém nhw xay dung hé thong
GIS, trung tam IOC va cac ting dung d6
thi thong minh. Cac dy an dau tu xay
dung khu db thi thong minh, da duoc dé
xuat tai mot sO tinh, thanh phd truc thudce

Trung wong, tuy nhién chu yéu dang ¢
bude chap thuan cha truong dau tu, 1ap
quy hoach chi tiét hodc dang nghién ctiu,
xay dung dé xuét. Mot s6 dia phuong da
phé duyét dé an, dy an xay dung co s
dtt liéu DTTM nhu: Vinh Long (Bén Tre
cii), Hung Yén (Théi Binh cii), Nam Dinh
(Ha Nam ct), Can Tho, H6 Chi Minh (Ba
Ria - Viing Tau cii) [4]... Mot s6 hé thong
co so dit liéu da két ndi budc dau vdi cac
nén tang IOC (trung tdm diéu hanh thong
minh) hodc hé thong mot ctra dién ti.

Cac hoat dong nghién cttu khoa hoc
hudng t6i tu chti vé cong nghé, dac biét
trong phat trién cac cong nghé maéi duoc
tang cueong. Mot s6 do thi trién khai thu
phi khong dimng tai bén xe, bai d6 trong
d6 thi, danh gia hiéu qua dé cai thién quan
ly giao thong, thiic ddy van minh d6 thi.
Hién tai, Ha N¢i la mot trong nhiing do
thi di dau trong viéc tng dung Tri tué
nhan tao (Al) trong quy hoach va quan ly
hé théng ha tang ky thuat. Linh vuc giao
thong la noi Al dwoc ting dung 1o rét va
tich cire nhat nham giam thiéu tinh trang

Un téc kéo dai. Ha Noi dang stt dung Al
thong qua cac hé thong phan tich hinh
anh, xtt ly dtt liéu tit mang Itdi camera tai
cacnut giao thong quan trong. Al gitp tw
dong dém xe, phat hién hanh vi vi pham
giao thong (phuc vu x phat ngudi) va
giam sat sat sao cac di€ém néng. Dac biét,
thanh phd dang timg bude trién khai cac
giai phap diéu khién den tin hiéu thong
minh ¢6 kha nang diéu chinh thoi gian
den dua trén mét do va ludng xe thuc té,
thay vi dén c6 chu ky c8 dinh, nham tsi
uu hda kha nang thong hanh ctia duong
phd. Tuy nhién, viéc trién khai van & giai
doan thi diém, d6i mit vdi rao can vé di
liéu va dong b hoa ha tang,.

Ha Noi dang day manh viéc s6 hoa toan
b0 co so dir liéu quy hoach trén nén tang
GIS lam co s¢ xay dung DTTM. Cac dit
liéu quy hoach dugc s6 héa bang GIS bao
gom: Quy hoach chung Xay dung Thu do;
cac quy hoach phan khu; cac quy hoach
chuyén nganh khac... Ha Noi st dung

cac nén tang cong nghé hién dai, két hop
GIS véi cac cong nghé tién tién khac nhw
stt dung GeoAl va anh vién tham dé giam
sat t dong viéc thurc hién quy hoach, phat
hién vi pham.

Trong linh virc quan ly rac thai va moi
truong d6 thi, Ha No6i van hanh cac tram
quan trac chat luong khong khi (AQI) 8
dinh va di dong. Dit liéu thu thap tte cac
tram nay (vé PM2.5, SO2, NOx, CO2,...)
duoc dwa vao cac mo hinh AL Tt d6, Al
xtr ly khoi lwong 16n dit liéu (bao gom ca
di liéu thoi tiét, giao thdng va mua vu)
dé dy doan xu hudéng 6 nhiém khong khi
theo gio, theo ngay, hoac theo cac mtia
nhat dinh (thwong la mua dong-xuén, khi
6 nhiém bui min ting cao). Khi md hinh
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Hinh 7: Trung tdm 10C Ba Ndng gép phén xdy dung thanh phé théng minh (Ngudn: [4])
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Al du béo chi s6 AQI sé vuot ngudng “Rét
xau” hodc “Nguy hai,” co quan quan ly

s€ dwa ra canh bdo sém tdi ngreoi dan va
khuyén nghi cac bién phap ting phé (nhu
han ché& hoat dong ngoai troi, deo khau
trang chuyén dung). Trong quan ly chat
thai, AT duoc thtr nghiém d€ t6i wu hda
tuyén duong thu gom réc bang cach phan
tich dit liéu tir cac thiing rdc thong minh
(c6 cam bién bao day). Mot s6 quan tai Ha
N&i (dién hinh la quan Ba Dinh) da dau

tw 14p dt hé thdng camera gidm sat tich
hop Al tai cac “diém néng” vé do trom rac
thai, xa rac khong ding gio hoac khong
dtang noi quy dinh.

Trong linh vuc cap nude va thoat nude,
Ha No6i va TP. H6 Chi Minh dat dugc hiéu
qua an treong nho tan dung AT d€ phan
tich dit liéu dwa trén Big Data va IoT. Ha
N&i da trién khai cac hé thong quan ly
mang ludi trén nén tang s6 hda, tap trung
vao viéc gidm sat va diéu tiét mang ludi.
Bén canh dau tw hé théng thoat nudc,
thanh ph6 Ha Noi cling dang nang cap
hé thdng canh bdo ngap ting bang cong
nghé mdi, cai dat ting dung trén dién
thoai thong minh nham giam thiét hai cho
nguoi dan mdi khi mua 16n. Nguoi ding
6 thé chu dong theo ddi luong mura,
diém ung ngap theo thoi gian thuc. Trong
diéu kién bién ddi khi hau, nhiing dién
bién thoi tiét ngay mot phirc tap va khong
con tudn theo cac quy luat, tinh hinh ngap
lut tai cac d6 thi cling gia tang ca vé pham
vi va tan suat. D& giam bét thiét hai do
ngap lut, Thanh phé H6 Chi Minh da
nghién cttu xay dung va trién khai thi
nghiém hé thdng canh bao sém ngap lut
d6 thi dua trén nén tang tri tué nhan tao,
stt dung hinh anh ttt cdc camera do ngap
lut trén duong phd cliing nhw khai thac
nguon cac video tir hé théng camera giam
sat giao thong [9].

Viéc trién khai xay dung do thi thong
minh/thanh phé thong minh la xu hudéng
chung cta thé gidi, duge Thanh try, UBND
thanh ph6 Da Nang nhan thike va quyét
tam hanh dong trong qua trinh xay dung
phat trién thanh phd. Dén nay, Trung tam
TOC thanh phd Da Ning da két ndi hon 300
thiét bi cam bién hién treong IoT (83 tram
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do mura, 78 tram quan tric, 55 thap bao
ngap, 22 thap bao 11, 10 tram do muec
nudc,...), da cung cap 15 nhom dich vu
dé thi thong minh vé6i 159 loai s6 liéu,
biéu d6 va 52 loai canh bao [4].

Trong boi canh Viét Nam dang day
manh CDS, thach thitc 16n nhat va

can ban nhat khi tng dung Al trong
quan ly ha tang ky thuéat chinh la van
dé lién quan dén di liéu. Nguon div
liéu ha tang ky thuat (giao théng, dién,
cap nudc, thoat nudc....) thwong duoc
lwu trit riéng ré tai cac co quan, don vi
quan ly chuyén nganh khac nhau (cac
S0, ban, nganh, cac Cong ty cdp nudc,
Cong ty Dién luc...) [4]. Cac nguon di
liéu khong dong nhat vé dinh dang. D
liéu 6 thé ton tai dudi nhiéu dinh dang
khac nhau (ban do giay, tép CAD, bang
excel, dit liéu thoi gian thiec tir IoT)...
Viéc chudn héa dé Al c6 thé doc va xie
ly rat phtic tap va ton thoi gian. Ngoai
ra, cac nguon ditu liéu nay con kha
khiém ton: Nhiéu dit liéu vé ha tang ci
hodc chwa duoc s6 hda hoan toan. Dir
liéu thoi gian thue tir cam bién IoT ¢
thé bi nhiéu hodc gidn doan do 15i thiét
bi, duong truyén kém... Nhing ton tai
nay lam cho viéc ttng dung Al trong
quy hoach, quan ly hé thong ha tang
gdp nhiéu kho khan.

Rao can vé khung phép ly cho su phat
trién caia DTTM ciing nhw co s& phap
1y cho viéc iing dung Al cling can dugc
xem xét. Cac quy dinh lién quan dén
DTTM va Al ndm rai rac trong nhiéu
van ban luat khac nhau trong khi do
toc dO phat trién ctia cdng nghé Al va
IoT rét nhanh. Quy trinh xay dung va
ban hanh van ban phap luét thuong
cham, dan dén tinh trang khung phap
ly khéng theo kip tién trinh céng

nghé. Thiéu sy dong bo, khién cac dia
phuong va doanh nghiép gap kho khan
trong viéc ap dung cac tiéu chudn ky
thuat chung.

Chi phi dau tu ban dau vao cong nghé
Al cam bién IoT, thu thap dit liéu co s
ha tang va dao tao nhan luc 1a rat 16m, tao
ap Iwec tai chinh cho cac d6 thi. Hién nay,

viéc dau tu chu yéu dwa vao ngan sach
nha nudc, thiéu co ché thu hut hiéu qua
ngudn von tw nhan. Trong khi d6, chi phi
dé phat trién DTTM la qua 16n, vuot qua
kha nédng tai chinh ctia nhiéu dia phuong.

Thiéu ngu6n nhan lwe chit lwong cao
la mot rao can mang tinh hé thong déi
v6i viéc phat trién DTTM va tng dung
Al trong quan ly ha tang ky thuét tai
Viét Nam. Théach thttc nay khong chi la
véan dé s6 lwong ma con 1a van dé chat
luong va tinh chuyén moén héa. Nguén
nhan luc ting dung Al ¢ kj nang cao
duoc sdn don trén toan cau va trong
khu viee tu nhan. Vi vay, viéc thu hat
va gitt chan cac chuyén gia gioi d€ tham
gia vao cac du an phat trién BPTTM
cang .tro nén kho khan.

4. Mot s6 giai phap day manh tng
dung Tri tué nhan tao (Al) trong quy
hoach, quéan 1y hé théng ha taing ky
thuit huéng t6i phat trién do thi
thong minh tai Viét Nam

Trong boi canh di liéu va cong nghé
ngay cang tro thanh nén tang khong thé
thiéu trong quy hoach, quan ly hé thong
ha tang ky thuat hudng téi phat trién
DTTM. D€ day manh tng dung Al trong
quy hoach va quan ly hé thong ha tang
ky thuat, huéng t6i phat trién DTTM tai
Viét Nam, can trién khai dong bo nhiéu
giai phap vé chinh séch, cong nghé, di
liéu va nguodn nhan lyc.

Thtt nhét, can sém hoan thién hanh lang
phap ly déng b vé phat trién DPTTM.
Viéc xay dung va ban hanh céc tiéu
chuén vé DPTTM va ting dung Al la can
thiét nham thong nhét khai niém, tiéu
chuén, nguyén tic phét trién... Ung
dung Al trong quy hoach, quan ly PTTM
dang dugc thiic day, nhung qua trinh
nay c6 thé chdm do co so dir liéu chua
da dong bd va thiéu hut ngudn nhan luc.
Khi hanh lang phap ly dwoc hoan thién
sé gitip dinh hinh viéc tich hop Al vao hé
thong thong tin mot cach hiéu qua hon.

Tht hai, wu tién trién khai viéc thu
thap di liéu, dong bd va chia sé div
liéu vé hé thdng ha tang do thi ddc biét



trong linh vuc giao thong, cap thoat
nudc, cp dién, vé sinh va moi truong.
Nguo6n di liéu da dang, chinh xac duoc
thu thap tir hé thdng cam bién do6 thi,
internet van vét (IoT), ban d6 sd (GIS-
Map), md hinh thong tin cong trinh
(BIM) la dau vao vo cung quan trong
dé€ Al xtt ly va dua ra duoc cac khuyén
nghi chinh xac, phuc vy hiéu qua cong
tac quy hoach va quan ly do thi.

Thtt ba, nang cao nang lwc sd cho can
bd quan ly d6 thi va cong dong. Dao
tao nguon nhan luc da nganh, hiéu biét
vé quan tri dix liéu, tng dung Al cong
nghé s6, cling nhu nang luc phéan tich -
ra quyét dinh dua trén dit liéu la yéu t6
then ch6t bao dam thanh cong.

Thtt tu, khuyén khich hop tac cong —
tw (PPP) trong trién khai d6 thi thong
minh. D4y la m6 hinh t8i vu dé€ huy
ddng ngudn luc tai chinh, cong nghé
va kinh nghiém quan ly ttt khu vuec tw
nhan, trong khi Nha nuéc van giit vai
trd dan dat va kiém soat. Cac doanh
nghiép tu nhan ludn cap nhat va 4p
dung cac cong nghé méi nhat (Al IoT,
Big Data) trong thoi gian ngan, kha
nang van hanh linh hoat, gitip cac duw
an BPTTM duoc trién khai dang tién do
va dat hiéu suat cao.

Cudi cung, can xac dinh dinh hudng
phat trién cong nghé — dit liéu phu hop
véi tirmg nhém d6 thi. D6i voi do thi
mdi, can xay dung tich hgp ngay tir
khau quy hoach. D6i véi d6 thi hién
httu, can tirng budc hién dai hoa ha
tang, tai cdu trac di liéu. Con doi voi
do6 thi di san, viéc ting dung cong nghé
phai hai hoa, bao ton duoc gia tri lich
st — van hoa trong khi van dam bao
van hanh hiéu qua va bén viing [4].

5. Két luan:

Phat trién DPTTM la xu thé tat yéu va

la chién luoc dot pha dé€ Viét Nam giai
quyét cac ap luc ngay cang tang 1én hé
théng ha tang ky thuat do thi do qua
trinh d6 thi héa nhanh chéng. Nghién
cttu da khéang dinh 16 rang rang Tri tué
Nhén tao (Al) 1a cong cu t6i vu va dong

luc then chét trong qua trinh CDS,
giup hé thong ha tang (giao thong, cap
thodt nudc, nang luwong, mai treong...)
chuyén tir trang thai tinh sang hé thong
ty diéu chinh, linh hoat va c6 kha nang
du bao dwa trén viéc xz ly dit liéu 1on
thu thép tir cac thiét bi IoT.

Mac du cac do thi tai Viet Nam da dat
duoc nhiing tién bd ban dau déng khich
1¢, thé hién qua viéc thi diém thanh cong
10C, tmg dung GIS va BIM tai mét s dia
phuong trong diém nhu Ha No6i va Da
Néng, viéc trién khai toan dién van dang
d6i mét véi cac thach thirc 16n mang tinh
hé théng. Cac rao can chinh bao gom:
ngudn dir liéu roi rac, khong dong nhat
va chua duoc sd hda triét dé; sw han ché
ctia khung phap ly chwa theo kip toc do
phat trién cong nghé; chi phi dau tu ban
déau 16m; va sy thiéu hut nguén nhan luc
chat lwong cao. D€ bién tiém nang thanh
hién thue va phat trién PTTM bén viing,
Viét Nam can trién khai dong bo va
quyét liét cac giai phap. Ung dung Al la
nén tang vitng chac dé quy hoach, quan
ly hé thong ha tang ky thuat hudng toi
DTTM. Ttr d6 nang cao chat lwgng cude
song cho nguoi dan va tang cueong nang
Itee canh tranh cho cac d6 thi trong thoi
dai chuyén d6i s6 va cong nghé thay doi
khéng ngting.

*Tdc gid: Khoa Kij thudt ha ting va Moi
twong do thi. Trieong Dai hoc Kién triic
Ha Noi.
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