XAY DUNG

TAPCHIBDIENTU CUABO XAY DUNG

TAP CHi XAY DUNG - eISSN 3030-4482

Nghién ctru (rng dung Al Agent trong thiét ké véi mé hinh théng tin
céng trinh

Research on the application of Al Agents in design with building information
modeling

> TS Bui Cong bo

Trwong Dai hoc Giao thong van tai

Email: buicongdo@utc.edu.vn

THONG TIN BAI BAO
Chuyén muc: Khoa hoc cong nghé
Ngay nhén bai: 08/4/2026

Ngay stra bai: 20/4/2026

Ngay chap nhan dang: 26/4/2026
Ngay xuéat ban Online: 05/5/2026
Tac gia lién hé:

Email: buicongdo@utc.edu.vn

TOM TAT

Ap dung tri tué nhan tao (AI) trong cac du an xay dung c6 tiém nang rat 16n
nham ting ning suat, hiéu qua lao dong trong bdi canh viéc trién khai BIM ngay
cang manh mé& song hanh véi sy phat trién bung nd ctia Al thoi gian gan day. Bai
bdo nay tap trung vao viéc ung dung Al Agent (tac tir AI) nhu mot tro 1y hd tro tu
dong hoa qué trinh thiét ké trén mo hinh BIM. Cu thé, ndi dung nghién ctru trinh bay
cach thtc don gian va kha thi dé nguoi dung co thé sir dung tro 1y Al trong céc thao
tac nham xay dung hodc twong tac véi md hinh BIM thong qua viéc két ndi véi phan
mém/cong cu BIM bang giao thirc ngit canh mé hinh (MCP).

Cac y twong, dinh hudng va yéu cau cta ky su thiét ké co thé dong goi thanh
cac k§ nang dé hudéng din va tich hop vao trg Iy Al dé thyc hién cac chudi nghiép
vu mdt cach hi¢u qua. Két qua cua cac tht nghiém vi du cho théy viéc &p dung Al
Agent trong BIM & giai doan thiét ké 1a hoan toan kha thi, co tinh linh hoat, kha
nang tai sir dung va gitp tiét kiém nhiéu thoi gian va cong strc cho cac ki su noi
nghiép.



T khoa: M6 hinh thong tin cong trinh (BIM), tri tu€ nhan tao (Al), cong cu
BIM, tac tir Al, giao thirc ngitr canh mo6 hinh (MCP).

ABSTRACT

The application of Artificial Intelligence (Al) in construction projects can potentially
enhance productivity and labor efficiency, particularly with the growing adoption of BIM
and the recent surge in Al development. This paper focuses on the application of Al
agents as assistants to automate design workflows on BIM models. Specifically, the
research presents a straightforward and feasible approach for users to employ Al
assistants to create or interact with BIM models by connecting to BIM software/tools via
the Model Context Protocol (MCP).

The ideas, directives, and requirements of designers can be encapsulated as 'skills'
to guide and integrate with Al assistants for the effective execution of professional
sequences. The results of attempting examples demonstrate that deploying Al agents
within BIM during the design phase is feasible, flexible, and reusable, significantly
reducing the time and effort required of in-office engineers.

Keywords: Building information modeling (BIM), artificial intelligence (Al), BIM tools,
Al Agent, model context protocol (MCP).

1. DAT VAN DE

Cudc cach mang céng nghiép 4.0 dang dién ra manh mé hién nay trén thé giéi. Cac
dot pha trong nghién clru va ky thuat vé tri tué nhan tao (Al) nhw mang déi nghich tao
sinh (GANs [1]), kién trac transformer va self-Attention [2,3], retrieval-Augmented
generation (RAG [4]), co s& di liéu vector [5,6], giao thirc MCP [7], & lam nén tang cho
viéc dwa cac thanh twu vé Al dén véi thé gidi thuc - noi ma Al khéng nhivng cé kha nang
dw bao va tao sinh két qua ma con c6 kha ndng phan tich, 1ap luan, 1ap ké hoach va thuc
hién cac bwdc cdng viéc dé gidi quyét van dé ma nguoi dung dét ra. Két qua la, Al khong
con mang tinh lanh dia trong cac phong nghién ctru hay cac thuat toan mang tinh chuyén
gia ma da cho phép nhirtng nguei dung binh thwdng nhat c6 thé sti¢ dung dé phuc vu
nhirng cdng viéc hang ngay.

Trong nganh Xay dwng tai Viét Nam hién nay, viéc trién khai BIM trong cac dy an
da va dang dién ra manh mé va tré thanh mot xu huwéng bat budc [8,9] kém theo nhirng
yéu cau ngay cang cao vé tinh hiéu qua, bén virng. Tuy nhién qua trinh thuc hién du an
véi mé hinh BIM c6 nhiéu sy khac biét rd rang so véi quy trinh truyén thdng va doi hoi
nhirng nghiép vu twong déi chuyén biét. Mét trong nhirtng khé khan co ban cé thé nhan
thay 1a cac thao tac xay dwng, twong tac véi mé hinh BIM khéng chi yéu cau kha nang
chuy&n mén ma con lién quan dén kj nang st dung véi cac cong cu BIM cla nguoi
dung. Thuc t& cho thay, trong giai doan thiét ké, viéc xay dwng md hinh BIM thuwéng
chiém rat nhiéu thoi gian va céng strc clia cac ky sw ndi nghiép.

Trwdc day, dé tang cudng kha nang tw ddng héa xay dwng md hinh BIM, cac don
vi phai sir dung cac céng cu mé rong (Addins) cho cac phdn mém BIM. Nhirng céng cu
nay chi dap rng dwoc mot sd nhu cau nhét dinh va can dwoc phat trién véi cac doi hoi
nhat dinh vé ky ndng céng nghé théng tin [10]. Viéc (rng dung Al trong qua trinh thiét ké
c6 thé 1a mét gidi phap hivu hiéu cho van dé nay [11].



Cu thé hon, sy phat trién ctia mé hinh ngdn ngir I&n (LLM) két hop Al Agent (tam
dich: Tac tir Al) sé tao tién dé ddy manh tw dong héa cac cong viéc ndi nghiép véi mod
hinh BIM thédng qua céc tro ly Al. Cac y twéng va yéu cau cla ky sw c6 thé duwoc chuyén
cho céc céng cu BIM mét cach linh hoat, c6 tinh mé rdng thdng qua cac logic dwoc dién
ta4 bang ngén ngtr tw nhién thay vi ma 1ap trinh két néi bang API (giao dién 1ap trinh &ng
dung). Diéu nay cho phép tang cwdng hiéu qua cla codng tac thiét ké, qua do, cac ky sw
c6 nhiéu théi gian hon tap trung vao van dé sang tao chuyén mén, tbi wu phwong an thiét
ké. Day la giadi phap cuc ky cé y nghia truéc thue trang cham tang nang suét ctia nganh
Xay dwng hon hai thap ky qua ciing nhw tinh trang thiéu hut lao dong trong nganh da tré
thanh van dé ngay cang gay gat [12,13].

Trén co s& do, bai bao nay tap trung nghién clru va trinh bay giai phap ap dung
Agentic Al trong viéc hd tro thiét ké véi md hinh BIM. Théng qua trién khai mét sé thir
nghiém v&i cac ha tang giao théng, bai bao cling huéng téi viéc kiém chirng tinh kha thi
va hiéu qua cua giai phap nay, gép phan khang dinh tiém nang (rng dung mét cach phong
phu va rong rai trong nganh.

2. CAC GIAI PHAP TANG TiNH TU DPONG HOA TRONG XAY DUNG MO HiNH
BIM

2.1. Xay dwng cac tinh nang mé rong (Addins) cho cac céng cu BIM

Céac phan mém BIM nhw Revit, Tekla ho&c cac cong cu mé phdng céng trinh khac
nhw UC-win/Road déu cho phép mé rong cac tinh nang théng qua giao dién lap trinh
(API). Cac coéng cu mé rong thueng dwoc lap trinh véi cac ngdn ngir phd bién nhw C#,
Python hay mét sé ngén nglr dang biéu dién khéi trwc quan (vi du Dynamo-Revit hoac
Grasshopper-Tekla). Hién nay, v&i sy ho tro cla tro ly Al (Al Agent), qua trinh phat trién
nay c6 thé dwoc thuc hién thong qua phwong thirc 1ap trinh dang “Vibe Coding”, nghia
la nha phat trién (don vi phu trach cdng nghé thong tin ctia doanh nghiép) dwa ra cac yéu
cau, mo td mang tinh hé thdng rdi tro' Iy Al (vi du Claude Code) sé tw déng thiét 1ap cau
tric dw an, phat sinh ma Iénh cho cac khdi (module) chwong trinh twong (rng. Cac qua
trinh kiém thir, chinh slra, déng goi va trién khai cong cu déu coé thé dwoc hd tro mot
cach hiéu qua t tro ly Al. Tuy vay, qua trinh cac cdng cu mé réng dwoc tao ra ludn can
duwoc theo ddi, hiéu chinh t& phia nha phat trién (1ap trinh vién). Cac kj nang lap trinh
cling nhw hiéu biét vé& ngén ngi 1ap trinh van can thiét trong trwdng hop nay. Hon niva,
cac cdng cu nay chi hwéng téi tw ddng hdéa mét hodc mét nhdm cong viéc cu thé.

2.2. Giai phap tro’ ly Al twong tac véi cac cong cu BIM qua giao thirc MCP

Giao thirc MCP (Model Context Protocol - tam dich: Giao thirc nglr canh mé hinh)
la mét tiéu chudn ma ngudn mé duoc Anthropic dé xuat vao thang 11/2024 [7]. Giao thirc
nay da tiéu chun hoa cach Al két ndi véi cac hé théng khac (hé thdng Al khac hodc cac
ngudn dir liéu va cdng cu) ma khéng phai xay dung lai cac céng cu tir dau. Viec MCP
dwoc chap nhan rong rai va st dung phd bién da mé dwéng cho sw phat trién ctia Agentic
Al - mot thé hé Al méi cho phép tao ra céac tro Iy Al khéng chi cé kha nang giao tiép véi
ngwoi dung béng ngdn ngl tw nhién ma con suy luan, lap ké hoach va thwc hién cac quy
trinh céng viéc cu thé mot cach ty dodng. Vi du, trong qua trinh xay dwng mé hinh BIM,
cac chudi thao tac gébm nhiéu budc 1ap lai véi cong cu BIM (Revit, Tekla, UC-win/Road...)
c6 thé dwoc thwe hién théng qua tro ly Al qua cac dong nhéc (prompt) tir phia ngudi



dung théng thwdng (khéng can ki ndng 1ap trinh). Hinh 1 thé hién qua trinh twong tac
ngwoi dung - Tre' ly Al (LLM) - Cac céng cu BIM théng qua giao thirc MCP.
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Hinh 1: Giao thtrc MCP cho phép két ndi gitra Al Agent (LLM) v&i cac cong cu BIM

M6t diém quan trong vé mét loi ich cia MCP - Agentic Al mang lai [a ngwdi dung
c6 thé déng goi cac hwéng dan thanh cac ki nang (Skills) dé chi dan tro ly Al suy luan,
tw dong thwe hién chudi cdng viéc mét cach cé dinh hwéng, chinh xac va tiét kiém thoi
gian ciing nhw chi phi (néu phai tra phi dich vu LLM). Két qua |a, ngudi dung cé thé tao
ra mot hé théng da tac tr (MultiAgent Al) gdm nhiéu tro ly Al trong dé méi tro ly Al sé
dwoc trang bi mét ky nang (hoac mét nhom ky nang) dé phu hop véi mot cbng viéc
chuyén mén cu thé. Ngoai ra, cac ky ndng con co tinh chia sé, dung lai gitra cac phong
ban cho phép nhan rong quy mé ap dung. Vi du, géi kj ndng BIM do mét phong thiét ké
trong cong ty cé thé dwoc chia sé d& cac phong ban khac st dung lai.

3. MOT SO Vi DU MINH HOA DIEN HiNH

3.1. Giai phap trong hiéu chinh tuyén dwong thiét ké

Hinh 2 minh hoa thao tac hiéu chinh mé hinh BIM thiét ké cia mét tuyén dudng
trén cong cu UC-win/Road (hang FORUMS). Néu trong truéng hop théng thwéong, cac
thao tac hiéu chinh truc tiép trén phan mém can trai qua nhiéu bwdc tdn thei gian. Khi
st dung Claude Destop két néi véi MCP server clia UC-win/Road, ngwdi dung chi can
dwa ra cac yéu ciu cu thé, Al Agent sé tién hanh suy luan, 1ap cac bwéc thao tac, sau do6
thwe hién két ni va dinh tuyén cac lénh twong rng d& UC-win/Road thwc hién. Khi tiét
kiém dwoc thdi gian thao tac, ki sw sé c6 thém thoi gian can nhac, danh gia cac phuong
an va dwa ra qua trinh hiéu chinh téi wu. Qua trinh hiéu chinh téi wu c6 thé trai qua nhiéu
bwdc 1ap va ngwdi dung chi can dwa ra cac yéu cau, mé ta can thiét va tro ly Al (Claude
Desktop) sé thwc hién phan tich, lap buéc va két ndi véi cong cu BIM dé thi hanh.
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Hinh 2: Hiéu chinh thiét k& mot tuyén dwong thong qua prompt trén Claude
Desktop, lién két véi UC-win/Road.

3.2. Giai phap trong xay dwng mé hinh cau kién véi Revit-MCP-Server

Trong vi du nay, mét goi cac ky nang sé dwoc tao ra va trang bi cho Al-Agent (Claude
Desktop) v&i muc dich hé tro tao cac cau kién dam co6 tham sé tir cac ban vé phac thao
duoc tao bi ki sw thiét k&. Hinh 3 minh hoa sw hoat déng va két qua clia cong viéc nay.
Trinh tw cu thé nhuw sau:

3.2.1. Thuc hién két néi Al Agent véi céng cu BIM théng qua MCP server

Trong vi du nay, cdng cu BIM duwoc st dung la Revit, viéc két ndi dwoc thwe hién qua
Revit-mcp-server.

3.2.2. Tao géi kj ndng (skill) nham tao cu kién cé tham sé véi Revit

Ban chat clia qua trinh nay 1a thwe hién tao cac hwéng dan mang tinh dinh huwéng
dé Al Agent suy luan va thwc hién cong viéc theo dung muc dich clia ngwdi st dung.
Hwédng dan nay thuéng duoc tao bang 2 cach: (1) Cach 1 - ngudi dung tw tao; (2) cach
2 - nguwdi dung st dung céng cu Al va huéng dan tirng buéc the hién rdi téng két thanh
ky nang. Trong vi du nay, cach 2 dwoc st dung vi k§ nang dwoc hinh thanh ngay trong
qua trinh Al suy luan, thwc hién cong viéc v&i sy giam sat, hiéu chinh clia nguwdi dung.
Két qua 1a khi k§ nang dwoc duc rat, cac buwdc suy luan sai, hanh dong sai sé duoc loai
bd, cac trinh tw dung sé dwoc xac nhan hodc bd sung, va tir dé, ky nang cé tinh gon, du,
dinh hwéng va hiéu qua cao. Phwong phap nay ciing gidm thoi gian viét tdng hop k¥
nang cho ngwdi dung vi céng cu Al ¢6 thé thuc hién cong viéc nay rat dé dang va ding
chuan.

Trong vi du nay, méat c&t dam bé téng cbt thép chir | dwoc str dung lam vi du trong
qué trinh hwdng dan va thwe hién tao goi ki nang.
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4. GAN KY NANG CHO Al AGENT PE THUC HIEN KIEM THU
Qua trinh kiém thr sy hoat dong cua Al Agent dwoc thuwe hién trong cac phién lam viéc
riéng biét v&i qua trinh tao ky nang. C6 2 trwdong hop kiém ther dwoc thwe hién twong
(rng v&i mat cat dam bé téng cét thép dang chi T va dang hdp Hinh 3.

5. CAP NHAT KY NANG SAU QUA TRINH KIEM THW

Trong qua trinh kiém th&r sy hoat déng ctia Al, cac k§ nang co thé dwoc cap nhat,
nang cap dé hoan thién hon nira.

Hinh 3 s dung skill cho Al Agent hé tro ngudi dung xay dwng ciu kién c6 tham
s0.

Két qua cho thdy v&i viéc hd tro ctia Al Agent + skills, viéc tao cac cAu kién c6 tham
s6 phuc vu xay dwng mé hinh BIM cho céc céu kién cau da dwoc tang cwdng tw dong
héa, rat ngan dwoc thoi gian cho cac thao tac thi cong véi Revit. Cu thé, néu thuc hién
tha céng, thoi gian cho viéc tao cu kién cé tham sb thweng chiém khoang 30 -60 phut
(c6 thé 1au hon tiy thudce vao trinh d6 k§ sw). Trong trwdng hop sir dung Al Agent + skills,
thoi gian nay cé thé rut ngan con 2 - 7 phat (tuy dé phire tap cla ciu kién). Mot wu diém
rat dang chu y 1a goi ky nang (skill) nay cho thé dung cho nhiéu dang mét cét khac nhau,
trong khi viéc tao cAu kién thd cdng phai thwc hién lai hoan toan khi dang mat cat dam
thay déi. Hon niva, goi kj nang co6 thé dé dang chia sé dé dung lai cho cac don vi khac.
DPbng thei, trong qua trinh str dung, cac goi k§ nang van co thé dwoc cap nhat nham tang
cwdng toi wu sy hoat ddng clia Al Agent.

6. KET LUAN VA KIEN NGHI

Viéc ap dung Agentic Al trong hd tro' cac nghiép vu xay dwng mé hinh BIM trong giai
doan thiét ké 1a kha thi, va cé nhiéu wu diém ré rang. Cac tro ly Al ¢ thé gilp cac ky sw
tang cwdng kha nang tw ddng hoda cac thao tac véi mé hinh BIM, tiét kiém thoi gian va
cong strc, qua d6 cd diéu kién tap trung vao cac van dé chuyén moén sau, hoac kha nang
sang tao, tdi wu trong thiét ké. Diéu nay dac biét cé y nghia trong viéc tang nang suét lao
dong va cai thién chat lwong trong thiét ké.

Ap dung Al trong xay dwng néi chung va thiét k& noi rieng khéng don gian 1a st
dung Al nhw mét cdng cu hdi - gidi dap va ra Iénh thuan tay cho tro' ly Al (dang Al Bot).



Pé tan dung hon nira strc manh cla Al, cac tro Iy Al nén duwoc trang bj cac géi ki nang
dwoc chuyén mén hda mét cach phu hop dé giai quyét tét cac nhém nghiép vu cu thé
twong (rng theo yéu ciu va y twdng ctia ngudi dung (md hinh da tro ly - da tac tor Al -
MultiAgent Al). St dung Agentic Al két hop véi cac goi ky nang va cong cu BIM sé cho
phép sr dung Al trong thiét k& hiéu qua hon, rd rang va dé kiém soat hon, ddng thoi
cling tiét kiém thoi gian va chi phi khi st dung céac dich vu Al tir xa.

Agentic Al ¢c6 tiém nang to I&n khéng chi trong hé tro tw dong hda thiét ké co thé
trién khai trong nhiéu luéng lam viéc khac véi mé hinh BIM: Quén ly hé so, kiém tra xung
dét tw dong; quan ly nguf“)n lwe va tién do thi cong; quan ly va cdng tac trén moi tredong
dir liéu chung (CDE) gitra cac don vi trong dw an; quan ly tai san ha tng v&i mé hinh
BIM trong giai doan van hanh.

Ngoai nhirng céng viéc mang tinh thuwéng nhat, viéc ap dung Al c6 thé duoc két hop
thém v&i nhivng thuat toan may hoc ML/AI cu thé dé giai quyét nhirng van d& mang tinh
chuy&n mén cao, vi du: Phan tich va lwa chon cac phwong an tbi wu trong thiét ké, dw
b&o rdi ro trong qua trinh thi céng dé& diéu chinh tién dd va nguén luc; theo ddi an toan
thoi gian thue tai cdng trwdng... Nhitng céng viéc nay ciing cé thé dwoc hé tro thye hién
tw dong thédng qua céac tro ly Al két hop véi cac goi k§ ndng va cdng cu BIM phu hop ¢cé
hd tro’ giao thirc MCP.
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