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TOM TAT
Trong th¥i dai cong nghé sb héa hién nay, c6 kha nhiéu giai phap céng nghé dang dugc ap dung dé ning

TU KHOA

MO0 hinh théng tin thanh phé (CIM)
Tri tué nhéan tao (AI)

Tich hop

Yéu té

Quy hoach d6 thi

cao chét lvong quan 1y quy hoach d6 thi, gitip cho viéc xdy dung, phét trién va quan 1y d6 thi duge hidu
qua hon. Trong d6, cong nghé quan 1y quy hoach dé6 thi ¢ng dung CIM (City Information Modeling) va Al
(Artificial Intelligence) dang tr® thanh xu huwéng méi trong linh vuc xiy dung. Nghién ctu ing dung CIM
va Al vao quan ly quy hoach d6 thi dy kién sé mang lai nhidu lgi ich cho cdng déng, giup cho viéc quan ly
quy hoach va phét trién d6 thi duge hidu qua hon, ddng thdi cai thién chit lwvong séng ctia ngudi dan
trong thanh phé. Bai bdo nay c6 muc tiéu xac dinh cdc nhan té anh hudng dén viéc tich hop mé hinh
théng tin thanh phd (CIM) va tri tué nhan tao (AI) trong quan 1y quy hoach d6 thi. Dia vao két qua téng
quan nghién citu va gép ¥ ctia chuyén gia, nghién ctiu xac dinh dugc 32 nhan té va 07 nhém nhén t6 anh
hwéng dén viée tich hop CIM va AL
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ABSTRACT

In the current digital technology era, there are many technology solutions being applied to improve the

Artificial intelligence (AD) quality of urban planning management, making urban construction, development and management more

Integrated effective. In which, urban planning management technology applied CIM (City Information Modeling) and

f:;:: planning Al (Artificial Intelligence) is becoming a new trend in the construction field. Research and application of
CIM and Al in urban planning management is expected to bring many benefits to the community, making
urban planning and development management more effective, and at the same time improving the quality
of life. of people in the city. This paper presents the results of a survey and collection of factors affecting
the integration of city information model (CIM) and artificial intelligence (AI). The survey is conducted
through scientific articles, experts and people with construction field experience. The results of the paper
present groups of factors affecting the integration of city information model (CIM) and artificial

intelligence (AI).

1. Giéi thiéu (CityGML, mét dinh dang dién hinh cho di liéu GIS). BIM c6 thé cung

1.1. Vé mé hinh théng tin thanh phd (CIM) [1]

- Khai niém v& mé hinh théng tin thianh phd (CIM) duoc
Khemlani trinh bay vio nim 2007. V&i su phét trién ctia cong nghé
mo hinh thong tin toa nha (BIM), Khemlani ¢34 m& rong va ap dung
m6 hinh théng tin tit cdp d6 toa nha dén thanh phé. mic do. Do dé,
CIM ban diu duge chép nhan nhv mét dang céng nghé BIM dugc ap
dung riéng cho céc thanh phé.

- Theo Xu, CIM ¢6 thé dvoc thiét 1ap bing cach tich hop BIM va
hé théng théng tin dia Iy (GIS). Xu va cong su da phat trién mot
khung CIM tuong thich véi mét dinh dang di liéu tiéu chuén, cu thé
12 16p co s& nganh (IFC) va ngdn ngit danh diu dia Iy thanh phd

*Lién hé tac gia: nguyenhoaivu86@gmail.com
Nhan ngay 15/05/2023, stta xong ngay 11,/08/2023, chip nhan ding 18/08/2023
Link DOI: https://doi.org/10.54772/jomc.05.2023.589

cAp thong tin tda nha cAp thanh phin bén trong, trong khi GIS ¢6 thé
cung cAp théng tin bén ngoai vé toa nha. Do d6, CIM bao gdm céc toa
nha bén trong v bén ngodi ¢6 thé dwge phat trién bing cach két hop
dit liéu microBIM va macroGIS, chi ra ring CIM c6 cdc Gng dung
nghién cttu diy hia hen.

- Wu va cfng sy da m@& rong khai niém CIM sang mé hinh thanh
phé théng minh. Pbi v&i khai niém nay, Internet of Things (IoT), BIM
va GIS 13 h trg k§ thuat chinh ctia CIM dé thu thép, lvu trit va xG 1y
dit liéu 16n. Cong nghé tién tién, ching han nhv dién toin ddm may,
dit liéu 16n, thuc té do (VR) va trf tué nhén tao (AI), di dan dugc st
dung cho CIM dé xay dung cac thanh phé théng minh. Vi du, dién
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todn ddm may cai thién kha nang x 1y di liéu cua CIM, trong khi VR
cung cip mot phitong phép hinh anh héa thanh phé méi.

Céc khai niém trén cho thiy CIM 132 mét mé hinh thanh phé ba
chidu (3D) dwa trén di liéu théng tin thanh phé véi khudn khd hop
tic da nganh. CIM d3 12 mé hinh nén ting cho cc thanh phé théng
minh va song sinh k§ thuat s6, nh& vao sy tich hgp thong tin toan
dién cta né. Hién tai, nhidu qudc gia dang tién hanh nghién cttu lién
quan dén CIM, chéng han nhv dy an Digital Built Britain. Tuy nhién,
nghién citu trong linh vic nay dang ndi 1én va cin phai c6 mot danh

gid toan dién vé ban chit ctia k§ thuat CIM.
1.2. Khdi niém vé tri tué nhdn tao

- Tri tué nhén tao hay Al dé6i khi dugc goi 1a tri thong minh
nhén tao, la tri thong minh dugc thé hién b?mg may mdc, trdi ngugc
v@i tri théng minh ty nhién cua con ngudi. Thong thudng, thuat ngli
"tri tué nhén tao" thudng duoc st dung dé mé ta cic may mée (hoic
méy tinh) c6 kha ning bét chudc cac chitc ning "nhan thitc" ma con
ngudi thudng phai lién két véi tim tri, nhu "hoc tap" va "giai quyét
vén d&".

- Tri tué nhan tao c6 thé duge phan thanh ba loai hé théng khac
nhau: trf tué nhén tao phan tich, 14y cam hting tit con ngudi va nhan
tao. Al phén tich chi c6 cac dic diém pht hop véi tri tué nhén thdc;
tao ra mot dai dién nhén thitc vé thé gidi va st dung hoc tip dua trén
kinh nghiém trong qua khtt dé thong béo cac quyét dinh trong tuong
lai. Al 14y cam héing ti con ngudi c6 cac yéu té tit trf tué nhan thitc
va cam xiic; hiéu cam xdc clia con ngwdi, ngodi cac yéu té nhén thitc
va xem xét chiing trong viéc ra quyét dinh. AI nhan cach héa cho thay
céc dic didm ctia tht ca cac loai ning lyc (nghia 13 tri tué nhén thifc,
cam xtc va xa hoi), cé kha ning ty y thitc va ty nhan thitc dugce trong
cac tuong tac.

- Trong thé ky 21, cdc ki thuat AI di trai qua sy hdi sinh sau
nhiing tién bd ddng thdi v& stic manh may tinh, dit liéu 16n va hidu
biét 1y thuyét; va ky thuat Al di tré thanh mét phin thiét yéu cta
nganh céng nghé, gitip gidi quyét nhidu van d& thach thitc trong hoc
may, cong nghé phin mém v nghién cGu vin hanh. (Ngudn:
https://vi.wikipedia.org).

- J. McCarthy la nguoi dAu tién dva cum ti¥ “Tri tué nhan tao”
(artificial intelligence-Al) tr¢ thanh mot khai niém khoa hoc. Trong ,
J. McCarthy va cong su cho ring nghién citu Al nhim mo ta chinh xac
céc khia canh ctia x@? 1 trf tué va hoc (dé c6 duge tri thitc) va tao ra
duogc cac hé théng, may mé phong hoat dong hoc va xit 1y tri tué.

Qua nhidu thoi ki phat trién, Al da dinh hinh nhiéu dinh nghia
va ¢6 vai trd quan trong trong dinh hwéng cic nghién ciu va trién
khai ¢ng dung. Sach "Artificial Intelligence: A Modern Approach" cta
S. Russell va P. Norvig [35] dua ra bén kidu dinh nghia Al theo hai
chidu: (tw duy - hanh vi), (nhu con ngudi -hgp ly), nhu duge trinh
bay trong Bang 1.

Bang 1. Mot sb dinh nghia vé tri tué nhén tao, duoc sip xép thanh

bén loai.

Nguan: [2]

Tu duy nhu con ngudi
“Nhitng nd lvc...]am cho may tinh
suy nghi ... mdy méc c6 tdm tri,
theo nghia ddy da va theo nghia
1985). “Cac
hoat déng [tw déng héa] gin két

”

den” (Haugeland,
v6i tu duy cua con ngudi, nhu ra
quyét dinh, giai quyét van dé, hoc
...” (Bellman, 1978).

Tu duy hop ly

"Nghién cttu ning lyc thin kinh
thong qua cidc mé hinh tinh
toan" (Charniak va McDermott,
1985). “Nghién cttu cic mo hinh
tinh todn giGp mdy c6 nhén
thitc, ¢6 lap luan va hanh dong”
(Winston, 1992).

Hanh vi nhu con nguoi
"Nghé thuat tao ra mdy méc thuc
hién céc chiéc nang doi hoi tri
thong minh gibng nhu khi con
ngudi thuc
1990). "Nghién cttu cach thiic lam

hién" (Kurzweil,

Hanh vi hop ly
“Tinh toan théng minh 1 nghién
ctiu vé thiét ké cac tac ti théng
minh” (Poole va céng su, 1998).
“TTNT... quan tdm dén hanh vi

thong minh trong vét tao tac”

cho mday tinh lam dugc nhitng | (Nilsson, 1998).
viée tri tué c6 thé tdt hon con

ngudi" (Rich and Knight, 1991).

2. Téng quan vé& nghién cdu
2.1. Cdc nghién citu lién quan dén viéc iing dung cong nghé BIM va Al trén
thé gidi

(1) Tich hgp M6 hinh thong tin coéng trinh (BIM) va Tri tué
nhén tao (AI) dé phét hién cdc khiém khuyét két hop cta ha ting
trong hé théng duong sét [3].

Do nhu ciu cao dbi v&i hé théng duong sit hién nay, tbe d6 va
tai trong dAu mdy toa xe ¢6 xu hutdng ting. Pdng thoi, anh hudng ciia
khi hau cyc doan ciing ning né hon. Pidu nay din dén tinh trang
xubng cip ctia két cAu ha ting duwong sit, gy ra cic khiém khuyét
cho két cAu ha ting duong sit. Nghién cttu nay nhim muc dich Gng
dung Mo hinh thong tin coéng trinh (BIM) tich hgp Tri tué nhéan tao
(AI) dé phat trién hé théng phat hién khiém khuyét trong ha ting
duwong sit. Két qua nghién citu cho thdy cic mo hinh da phat trién c6
kha niing phat hién cac khiém khuyét v&i d6 chinh xéc 1én dén 99%
va ¢6 1gi cho viéc quan 1y tai san clia hé théng duwong sit vé mit quan
1y rui ro, sy thoai mai ctia hanh khach va hiéu qua chi phi.

(2) Ung dung tich hop ctia mé hinh théng tin xay dung va k§
thuat tri tué nhin tao trong nganh cong nghiép kién tric, xiy
dyng/van hanh bao tri [4]

Thong tin héa va ty dong héa dugce coi 1a xu huéng chu dao
trong nganh kién tric k§j thudt, xiy dung/quan 1y co s& vat chit
(AEC/FM) trong tuong lai. M6 hinh héa thong tin tdoa nha (BIM) la
mot céng nghé hiéu qua dé sb héa théng tin tda nha, trong khi cc ki
thuat trf tué nhan tao (AI) hd tr¢ tu dong héa. Nghién cttu nay xem
xét cac tich hgp BIM-AI trong nganh AEC/FM bing phén tich thu muc
hé théng va 183 muc tai liéu du diéu kién dugc théng qua. Céc phat
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hién dugc tém tit tit quan diém caa cac ky thuét va tng dung. Cubi
cling, nhitng thach thiic hién tai va huéng phat trién tich hop BIM-AI
trong tuong lai duge dé xuét. Panh gid nay gép phin kham phd mot
cach c6 hé théng cac tng dung tich hgp BIM-AI trong nganh AEC/FM
va dua ra cac hudng phat trién c6 gia tri cho BIM va AL

2.2. Cdc nghién citu lién quan dén viéc 1tng dung céng nghé GIS va Al trén
thé gidi.

(1) Quang cdo ngoai trdi thong minh s dung tri tué nhén tao
va dit liéu GIS [5]

Nghién cttu nay gi6i thiéu nén tang quang cdo ngoai troi théng
minh (SOAP), nén tang tin dung dit liéu Hé théng thong tin dia 1y
(GIS) va cac phuong phép tiép can Tri tué nhan tao (AI) tién tién nhit
dé cung cip: (i) dit liéu, dwoc ghi lai - mé hinh dinh gid duoc thong
béo cho bang quang cdo, c6 thé duge st dung dé bién minh cho gia
bang quang cdo cho cac nha quang céo; va (ii) mot tdp hgp céc giai
phép khong bi chi phbi (mbi giai phip twong Gng véi cich phan bd
bién quang céo khéac nhau cho mot chién dich nhét dinh) kham pha su
danh dbi gitta nhidu muc tiéu méu thuin (vi du: chi phi va mitc d6
phi hop).

(2) Mot cong cu phan tich khong gian GIS va tri tué nhan tao
tich hop dé phan dinh cac viing tiém ning nuéc ngdm & dia hinh
phtic tap: Luu vuc Fincha, Abay Basi, Ethiopia [6]

Trong bai bdo nay, hiéu suét ctia tri tué nhan tao (AI) trong

phén tich khéng gian dia Iy va nén tang GIS dé thim do céc ving

Bang 2. Céc yéu t6 anh huong dén viéce tich hop CIM-AL

néc ngdm tidém ning di dugc danh gid & lwu vuc Fincha, Abay,
Ethiopia. Céc thanh phin di liéu dia khong gian theo hinh thai, thiy
vian, kha ning thim va bién dbi dong lwc bé mit duoc khéng dinh 1a
tiéu chi dé tham do céc viing tidm ning nuwéc dwdi dit. Anh huéng
ctia tiéu chi c4 nhan dugc xép hang va tinh trong sé trong mé hinh
dao tao mang thin kinh nhén tao (ANN) va Quy trinh phén tich th&
bac (AHP). Cac két qua thu duge trong mé hinh ANN va GIS duogc
d4nh gia dia trén tbc d6 bom va cac diém xéc thic trén mit dAt. Cac
viing tiém ning nwéc ngdm gbém nim va bén 16p 1an lwot dwge phan
dinh bing ky thudt Al va GIS, v day 14 mot chi sb cho thiy hiéu qua
clia Al trong phan tich khéng gian dia 1y dé tim kiém céc viing tidm
ning so v&i ki thudt GIS truyén théng. Ty 1é phin trim d6 chinh xac
trong ca hai phuong phap duge do tit dudong cong ROC va AUC. Do
d6, ngudi ta thiy ring cac ving tiém ning nudc ngdm duoc khoanh
dinh va cac diém xac thye trén mat dat da duoc théng nhét v&i ty 1&
1an luot 12 96 % va 91 % trong nén tang Al va GIS. Cudi cling, két
luén riing mo6 hinh ANN 13 mét c6éng cu hiéu qua dé phan dinh cac

viing trién vong nuwéc dudi dat.
3. Phuong phap nghién cttu

Xac dinh cic yéu t6 anh huéng dén viéc tich hgp moé hinh
théng tin thanh phd (CIM) va tri tué nhan tao (AI) dugc thuc hién
théng qua viéc tham khao 32 bai béo khoa hoc ¢6 lién quan, tham vin
¥ kién cac chuyén gia va nguoi c6 kinh nghiém linh vifc xiy dung
trong nu@c theo Bang 2.

STT | Céac yéu t6 anh huéng dén viéc tich hgp M6 hinh théong tin thanh phd (CIM) va tri tué nhén tao (AI)

Tham khao

Nhém cdc tiéu chi vé con ngudi

Nhan thitc v& c6ng nghé CIM va Al

(7] (8] [9] [10]

Kién thitc v& cong nghé CIM va Al

[7] [11] [12] [13] [14] [8] [2]

Thay d6i v& vin hod, phwong phap quan 1y khi ng dung céng nghé CIM-AI

(7] [11] [15] [8] [16]

Kinh nghiém trong qua trinh G¢ng dung céng nghé CIM-AI

[7] [17] [14] [8] [9] [10]

G|h|WIN|F|~

Nhu ciu do tao, hoc héi kinh nghiém @¢ng dung céng nghé CIM-AI

(18] [7] [8] [9]

I Nhém cdc tiéu chi vé ky thudt

Tinh chinh xac m6 hinh CIM-AI Chuyén gia
Chét luvgng moé hinh CIM-AI [17] [15] [14]
Chuyén gia

Dit liéu cin thiét cho viéc xay dung mé hinh CIM-AI

[11] [8] [9] [19]

1
2
3 Thoi gian xdy dung mo hinh CIM-AI
4
5

Céc thiét bi, cong cu can thiét xdy dung mo hinh CIM-AI

[71[9] [19]

il Nhém cdc tiéu chi vé chinh sdch

1 Céc chinh sach hd trg viéc ting dung cong nghé CIM-AI trong quan 1y quy hoach d6 thi [7] [20] [14] [21] [2]

) Quy dinh vé sy phdi hop giita cac té chitc thue hién cdc Gng dung cong nghé CIM-AI trong quan 1y | [11] [13] [14] [19] [19]
quy hoach dd thi
Quy chudn, tiéu chuén ng dung cong nghé CIM-AI trong quan trinh quan 1y quy hoach db thi [71 [11] [9] [16] [19]
Tinh bao méit ctia mé hinh CIM-AI [20] [13] [14]

5 Quyén s& hitu mo hinh CIM-AI [13] [14] [8]
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STT | Céac yéu t6 anh huéng dén viéc tich hop M6 hinh théng tin thanh phd (CIM) va tri tué nhén tao (AI) Tham khao
IV | Nhém cdc tiéu chi vé tdi chinh
1 Chi phi d30 tao ngudn nhén luc [18] [7]1 [15] [8] [9] [16]
2 | Chi phi diu tu cac thiét bj phin citng xay dwng, van hanh m6 hinh CIM-AI [7] [15] [14] [8] [9] [16]
3 | Chi phi dAu tu cic phdn mém x4y dwng, van hanh mé hinh CIM-AI [71 [15] [13] [14] [8] [9] [16]
4 Loi nhuén khi 'ng dung mo hinh CIM-AI trong quan ly quy hoach d6 thi [17] [16]
5 | Chinh s4ch hd trg v@ tai chinh cho céc td chite [20] [14] [21] [16] [2]
V | Nhoém cdc tiéu chi vé t6 chirc
1 | Ké& hoach dao tao cho can b, nhan vién [12] [19]
2 Su phéi hop gitta cc tb chitc doanh nghiép trong qué trinh Gng dung mé hinh CIM-AI [20] [14] [8] [9] [2] [19]
3 Sy tuong tac gitta co quan quan 1y nha nuée va doanh nghiép [14] [8] [9] [2]
4 Quy trinh va cach thic thyc hién gitta cac td chitc tham gia mo hinh CIM-AI [11] [14] [19]
VI Nhém cdc tiéu chi vé xa hoi
1 Sy phat trién d6 thi thong minh, bén viing Chuyén gia
Téc d6 phat trién kinh té xa hoi Chuyén gia
Ting cuwdng cong tic quan 1y quy hoach, diu tu xay dung Chuyén gia
Nang cao chét luwgng cude séng ctia ngudi dan Chuyén gia
VII | Nhém cdc tiéu chi khdc
1 Thiic d4y sv phét trién d6i v6i linh vire xay dung Chuyén gia
2 Nhu ciu &#ng dung céng nghé CIM-AI trong quan 1y quy hoach d6 thi [20] [21]
3 Su canh tranh, phat trién ctia céc td chiic, ca nhan [16]
4 Huwéng din thire hién viéc ting dung cong nghé CIM-AI trong quan 1y quy hoach dé thi Chuyén gia
4. Két luan of infrastructure in the railway system," in Resilient Infrastructure: Select

Viéc nghién cttu ¢ng dung tich hgp cong nghé CIM & Al trong
quan 1y quy hoach d6 thi dy kién sé mang lai nhiéu 1gi ich cho cong
ddng, gitip cho viéc quan Iy quy hoach va phét trién d6 thi duge hiéu
qua hon, ddng thoi cai thién chit lugng séng ctia ngwdi dan trong
thanh phé. Nghién ctu khong chi phu thudc vao thiét bi, dic tinh,
chét lwgng ma cdn phu thude chinh vao sy hiéu biét, nhu ciu cta
ngudi st dung va muc tiéu can dat duoec.

Két qua bai bdo nay di xac dinh dugce 32 yéu té anh hwéng dén
viéc tich hgp CIM-AI trong quan ly quy hoach d6 thi. Tuy nhién, bai
bdo ciing c6 gidi han vé sb lugng bai bio khoa hoc duge thu thap,
chwa tham vén céc chuyén gia nuéc ngoai.

Ghi nhan: Ndi dung bai bdo nay dugc trich tit Chuyén d& 01 —
Tién si — Nganh Quan 1y xay dung — Trudng Dai hoc Bich khoa — Pai
hoc quéc gia thanh phd H6 Chi Minh.
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