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TOM TAT: Giai doan thiét ké so bd nha ¢ xa hdi/chung cu tai Viét Nam dbi mat voi ap luc tao nhanh nhiéu
phuong an nhung van phai tuan thi chit ché quy chudn va dat cac muc tiéu da tiéu chi (dién tich st dung, giao
thong, chiéu sang, carbon,...). Bai bao gidi thi¢u Finch 3D — mdt cong cu “déng hanh AI” tmg dung dd thi thiét
ké, cho phép sinh ty dong mat béng tﬁng can ho theo quy tdc dd thi dinh nghia trudc, kiém tra tuan tha lién tuc
va cap nhat chi s6 tiic thoi (NIA, GFA, v.v.) cho mdi phuong 4n. Céc tinh ning then chét gdm Do thi Finch
md hinh hoa quan hé khéng gian, Sinh mat bang ting 2.0 (dat can ho dung dién tich yéu ciu, béo 1y do néu
khong kha thi), Thu vién mat bang thich Gmg véi cac cin miu co gidn (Lock/Extendable), hé chim diém da
tiéu chi va biéu do truc song song hd trg chon phuong an ti uu. Bai bao ciing dé xuat ké hoach thi diém 3 tudn
cho du an tai Viét Nam, du kién minh chting Finch 3D giup rut ngén ~80% thoi gian thiét ké so bo[1], déng
thoi ning cao tinh minh bach va hiéu qua ra quyét dinh trén co so dit liéu.

TU KHOA: Thiét ké tao sinh; quy tdc dd thi; thu vién mit béng thich ing; nha ¢ xa hdi; can ho; Pareto;
cham diém da muc tiéu; BIM/Revit; kiém tra tuan thu; hd tro ra quyét dinh.

ABSTRACT: Preliminary design of social housing and apartments in Vietnam faces the challenge of
generating many options quickly while strictly adhering to building codes and optimizing multiple
criteria. This paper introduces Finch 3D — an Al “co-pilot” tool that uses design graphs to automatically
generate apartment floorplans under predefined graph rules, with continuous compliance checking and
instant metric feedback (NIA, GFA, etc.) for each design. Key features include the Finch Graph modeling
spatial relationships, Generate Floor Plate 2.0 (placing units to exact required areas, with explanations
for infeasible solutions), an Adaptive Plan Library of stretchable unit templates (with Lock/Extendable
constraints), a multi-objective scoring system and Parallel Axis diagram to support optimal option
selection. The paper also outlines an 3-week pilot scenario in Vietnam, anticipating that Finch 3D can
shorten early design time by ~80%[1] while improving transparency and data-driven decision-making.

KEYWORDS: generative design, graph rules; adaptive plan library; social housing; apartment; Pareto;
multi-objective scoring, BIM/Revit;, compliance checking; decision support.

1. Vi SAO CAN FINCH 3D CHO NHA O XA phén 16n thoi gian ddu dy 4n danh cho viée ra soat
HOI VA CHUNG CU O VIET NAM? dién tich, dbi chiéu quy chuin, kiém tra thong
’ ) thoang [3], khién quy thoi gian sang tao giam va
phuong an cudi ¢o nguy co 1éch muc tiéu. Han ché
vé thoi gian ciing 1am nhém thiét ké kho danh gia
khach quan nhiéu lya chon - thudng “khong di
thoi gian dé dao sdu hang loat phuong an” nhu
Jesper Wallgren chia s¢ [4].

Nhu cdu ting tbc giai doan so bd: Cac du 4n
NOXH va chung cu tai Viét Nam doi hdi quy trinh
thiét ké so bo nhanh va hiéu qua hon. Chinh phu da
dat muc tiéu hoan thanh gén 1 triéu can NOXH dén
nam 2030 [2], tao ap luc 16n Ién kién trac su trong
viéc san xuit nhiéu phuong 4n trong thoi gian - )
ngan. Tuy nhién, quy trinh thu cong hién nay — vé Doi hoi cong cu ho trg thong minh: Nganh kién
phac, kiém tra, roi chinh stra lap lai — vira ton thoi m:‘f: vi vy can m(f)tv giai phap c¢6 thé tw dong dé
gian vira d& bo sét yéu cAu. Nhiéu KTS thira nhan xudt phuong an, kiém tra tuan thu tic thi va so
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sanh minh bach dua trén dir liéu, déng thoi tich
hop lién mach v6i quy trinh BIM (nhu Revit) dé
tranh “vé lai tu dA ”. Céc tap chi chuyén nganh da
nhin manh su cép thiét ciia cong cu “dung trén vai
Revit, Archicad” nhung dua thiét ké vao ky
nguyén dit liéu-huéng [5][6]. Finch 3D - nén tang
thiét ké tao sinh img dung Al va cong nghé d thi —
dugc phat trién chinh dé dap ung nhu cau d6. Cong
cu nay dong vai tro “tro ly tao sinh” (generative
co-pilot), gitip KTS ting toc tao phuong 4n, dam
bao tudn thi quy chuin ngay tir dau [7][8]. Pic
biét, Finch hoat dong nhu phﬁn mo rong trong moi
truong quen thudc (Revit, Rhino...) thay vi thay
thé hoan toan [9], nén dé& duoc chép nhan vé mit
quy trinh. Tém lai, Finch 3D htra hen giai quyét
“ndi dau” giai doan dau: tao nhanh — kiém tra tu
dong — so sanh dinh luong — nbi tiép BIM.

2. FINCH 3D LA Gi? (PINH NGHIA VA VIET
HOA THUAT NGU)

Tro ly thiét ké tao sinh dua trén do thi: Finch
3D ¢6 thé duogce hiéu 1a mot nén tang Al Generative
Design danh cho kién tric su, tap trung vao giai
doan thiét ké mat bang cong niang cua cong trinh
nhiéu tang (nhu chung cu, cao ¢ vin phong).
Thay vi dé kién tric su v& tha cong rdi kiém tra
bang kinh nghiém, Finch 4p dung cong nghé db thi
dé mo hinh héa cac khong gian (can ho, 16i thang,
hanh lang, v.v.) va quan h¢ gilta ching. Thuat toan
Al ciia Finch s& tu dong sap xép cac khong gian
nay thanh cac phwong 4n mit bang khac nhau,
nhung c6 kiém soat boi cac rang buoc ma nguoi
dung dat ra tur trudc[10][11]. Diém ndi bat 1a Finch
3D cung cip phan héi tirc thoi bang dir ligu cho
mdi phuong 4n - vi du nhu dién tich can ho, ti 1&
giao thong, muc d6 chiéu sang ty nhién - va lién
tuc giam sat tudn thu quy chuin trong qua trinh
thiét ké[12][13]. Piéu nay cho phép kién tric su
tap trung vao y tudng trong khi Finch lo viéc “canh
gac” nhitng gi6i han ky thuat (dién tich ti thiéu,
kich thudc hanh lang, v.v.) ¢ hdu truong[14]. Bang
dudi day tom tit cac thuat ngit chinh cia Finch 3D
(tiéng Anh va dich thuat tuong duong tiéng Viét)
dugc st dung xuyén sudt bai viét:

- Finch Graph — D6 thi Finch: M6 hinh d thi
thé hién cac phong, 18i, hanh lang va quan hé gitra
chung trong mot mat bang[10][15]. Mdi dinh
(node) biéu trung cho mot khong gian (phong ngu,
sanh thang, v.v.), canh (edge) biéu trung cho quan
hé tiép giap giita cac khong gian. DO thi nay la

ngon ngir” dé Al cua Finch hiéu va tao ra cac bd
tri kién trac mach lac[10].
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- Graph Rules - B§ quy tdc do thi: Tap hop cac
rang budc thiét ké do nguoi dung dinh nghia dé
kiém soat Finch Graph[11]. Vi du: dién tich phong
ngu > 12 m?, hanh lang > 1,4 m, phong khach phai
tiép giap mat thoang, v.v. Graph Rules dugc ap
dung trong hai giai doan: (1) Tao sinh c6 dinh
hué‘ng Al chi tao cac phuorng an théa man bd quy
tac dau vao[11]; (2) Kiém tra tuan thu lién tyuc -
Sau khi tao xong, hé thong tiép tuc gidm sat va
canh bao ngay néu ngudi dung chinh stra lam vi
pham quy tic[13].

- Graph Studio - Xuwdng quy tdc: Méi trudng
lam viéc (danh cho ngudi dung Enterprise) dé soan
thao, luu trit va quan ly cac Graph Rules theo cip
du 4n hodc t6 chtrc[16][17]. Ra mit thang 8/2024,
Graph Studio cho phép doanh nghiép kién truc tao
“bd quy tic chudn” cua riéng minh va tai sir dung
cho nhiéu du én, dam bao moi thiét ké tuan thu
thong nhét cac tiéu chi da dé ra.

- Generate Floor Plate 2.0 - Sinh mdt bing tang
2.0: Thuat toan tao sinh mat b'fmg t?lng (bé tri cum
can hd quanh 161 giao thong) thé hé méi cua Finch,
cap nhat thang 9/2024 vdi d chinh xac va minh
bach cao hon[18][19]. Phién ban 2.0 cho phép dat
chinh xac dién tich cin ho theo yéu cau (néu yéu
cau 40m? thi két qua ding 40m?, sai sé 0)[20], hd
trg tot hon cho hinh dang mit bing phuc tap, Va
cung cdp thong bao 1y do khi phuong an yéu cau
khong kha thi (vi du: “can 80m? qua 16n so vdi
khéi nha nay”)[21].

- Unit Plan - Mat bflng can hé mau: Ban vé
mat b%lng ctia mot can ho dién hinh (1PN, 2PN,
3PN, studio, v.v.) ding lam miu thiét ké. Trong
Finch, cac Unit Plan c6 thé duoc tao thu cong hoac
sinh ty dong, sau dé dua vao thu vién dung chung.
Khai niém Unit Plan trong Finch twong tu “can
dién hinh” (typical apartment layout) nhung linh
hoat hon nho khé néang thich ung kich thuéec.

- Adaptive Plan Library - Thu vién mdt bang
thich trng: B0 suu tap cac Unit Plan “thong minh”
c¢6 kha nang co gidn dé phu hop nhiéu hinh dang
khong gian khac nhau[22][23]. Mdi Adaptive Plan
dugc gan cac ving ¢ dinh (Lock) va ving cho
phép co gidn c6 kiém soat (Extendable), nho do
khi can ho tang giam dién tich hay thay doi ty 1¢,
mat bang cin van gitr duoc v do thiét ké cbt 13i va
dap ung cac yéu cau tdi thiéu (dién tich phong, bé
rong 161 di, v.v.)[24][25]. Adaptive Plan Library
dugc xem la tai san tri thiic quy cua cong ty, giup
chuén hoa va tai st dung cac thiét ké can ho thanh
cong[26].
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- Instant Numbers - Chi s6 tirc thoi: BO chi sb
hi€¢u nang du an dugc Finch tinh toan va hién thi
tc thoi trong qué trinh thiét k&[12]. Vi du: dién
tich thong thuy (NIA) timg cin va toan ting, tong
dién tich san xay dung (GFA), ti I¢ giao thong, hé
sb chiéu sang tu nhién, udc tinh phat thai carbon,
v.v. Chi s6 tirc thoi gitip kién tric su “dinh hudng
bang dir liéu” - ra quyét dinh dua trén s6 liéu thay
vi cam tinh[12][27].

- Scoring System — Hé cham diém da tiéu chi:
Chirc nang tinh diém tong hop cho mdi phuong an
dua trén nhiéu tiéu chi thiét ké do nguoi dung lya
chon. Finch cho phép gan trong sé (weights) cho
ting tiéu chi - vi du vu tién tdi da hoa dién tich &,
hodc wu tién giam chiéu dai hanh lang - tir d6 tinh
diém s6 tong hoa cho mdi phuong an[28][29]. Hé
théng chim diém gitip so sanh nhanh cac phuong
an dudi dang dinh luong, va cé thé két hop véi
thuat toan t6i uu da muc tiéu dé goi y tp phuong
an “uu viét Pareto”.

- Parallel Axis Diagram - Biéu do truc song
song: Coéng cu truc quan hdéa cho phép so sanh
nhidu phuong 4n thiét ké dya trén nhiéu tiéu chi
cung lac[30]. Mdi tiéu chi (vi du: NIA, sb can ho
1PN, muc d6 chiéu sang, v.v.) dugc biéu dién nhu
mot truc doc; mdi phwong an la mot duong
polyline di qua céac truc ¢ vi tri tuong Ung véi gia
tri tiéu chi cua né. Kién trac su c6 thé tuong tac loc
phuong an (bo cac duong kém), tim nhém phuong
an ti uu can bang (Pareto front), va chon phuong
an ung y dé trinh bay cho cac bén lién quan.

Nhiing thuat ngt trén minh hoa cach Finch 3D
tich hop AI vao quy trinh thiét ké: dung d6 thi va
quy tic dé tao ra thiét ké kha thi, dung thu vién
thong minh dé ké thura giai phap tét, va dung sd
lidu va truc quan hoa dé ra quyét dinh chinh xéc.
Sau day, cc tinh nang cu thé ctia Finch 3D s&
dugc phén tich chi tiét hon.

3. NHUNG TINH NANG NOI BAT CUA FINCH
3D TRONG THUC TE

Finch 3D cung cap mét loat tinh ning nham don
gian héa cong viée lap lai va ting cudng kiém soat
cht lugng trong thiét ké mat bang can hg. Phan nay
trinh bay cac tinh ning cdt 16i théng qua vi du Gmg
dung, kém theo loi ich thuc tién ghi nhan dugc.

3.1. Sinh mit b?lng t‘fmg tuw dong (Generate
Floor Plate)

Ba ché d6 tao sinh linh hoat: Tinh nang
Generate Floor Plate cho phép kién tric su tao

phuong an bé tri cin ho tic thoi véi ba ché do: (1)
Blank Slate — Finch tu dé xuét ca 15i giao thong 1an
can hg, hiru ich khi chua cé dinh hudng cu thé; (2)
Generate around a custom core - sinh can hd
quanh 18i tuy chinh do nguoi dung v& trudc, phu
hop khi da co y twong 1 vé cum thang may, thang
bd [31]; (3) Phdn khu - chia miat bang thanh céc 6
hodc canh (vi du thap A, B) rdi ap dung thuat toan
riéng cho ting phan. Cach tiép can nay giup Finch
d& thich tmg v6i thuc t& Viét Nam, noi nhiéu du 4n
da xéc dinh 161 hodc phan chia khdi nha tir sGm.

Hinh 1: Giao di¢n Finch 3D - Generate Floor
Plate (Custom Core): AI sinh mdt bing tang chiv
U, NIA 78,1%, 12/29 can; panel trdi chinh Unit
Mix/kich thwdc/trong sé, panel phii theo déi co
céu can va chi sé; Iterations: 84.

Pung dién tich va canh bao xung dot: Thuat
toan Floor Plate 2.0 ¢6 wu thé dam bao dién tich
muc tiéu chinh x4c cho timg can va tong san. Vi
du, can 2PN yéu cau 70 m? thi két qua ding 70 m2,
khong con 1éch 1 - 2 m? [20]. Phin du dwuoc don
vao can dic biét (nhu can goc) dé khong thira dién
tich [32]. Néu té hop can ho khong kha thi, Finch
gidi thich 1y do thay vi bdo 16i chung chung [21] -
ching han “cin ho qua 16n so v6i hinh dang ting”
[21]. Tinh minh bach nay gitp kién tric su hoc tir
phan hoi Al va tranh c4u hinh bat kha thi.

Kiém soat bing quy tic va trong sb: Ngudi
ding c6 thé khai bao Graph Rules trudc khi sinh
phuong an - vi du dién tich téi thiéu phong, bé
rong hanh lang, khoang cach thoat hiém [11].
Finch s€& chi tao phuong an thdéa man, goi la “tao
sinh c6 dinh huong”. Sau d6, KTS tinh chinh
trong s6 bang cac thanh truot wu tién: sang tu
nhién, chiéu dai hanh lang, d§ vudng vuc, hay
bam ludi két ciu. Thay doi trong sé lap tic anh
huong dén két qua [33][28], cho phép “diéu
khién” AI huéng téi phuong 4n mong mudn. Vi
du, néu wu tién thong gid co thé ting trong sb
giam chiéu sau can; néu can tdi da dién tich &,
tang trong s6 cho NIA.
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Tich hgp hanh lang va 16i linh hoat: Finch cling
cho phép can thi€p truc tiép nhu dang vé& ban v&.
Cong cu Centerline gitp phac tim hanh lang, phan
mém tu dong bd tri can ho hai bén [34]. biéu nay
hiru ich khi thiét ké hanh lang don hodc can diéu
chinh huéng bé géc. Thém nita, Finch hd tro nhap
dbi twong tir Revit/Rhino (giéng thang, hop ky
thuat) dé tich hop vao qua trinh tao sinh [35], nho
d6 khong can “vé lai tir dau” ma van giir lién mach
BIM [36].

Loi ich tong quat: Generate Floor Plate gitip
KTS nhanh chong cé nhiéu phuwong an dung
“dudng ray” quy tic ngay tir diu, giam dang ké cac
vong thu—sai. Theo danh gia doc 1ap, Finch 3D cé
thé rat ngan téi 80% thoi gian thiét ké so bo so véi
cach lam truyén théng [1], cha yéu nho ty dong
hoa khau tao va kiém tra phuong an.

3.2 Thw vién mit bing thich wng (Adaptive
Plan Library)

“DNA” cho cian hd mau: Adaptive Plan
Library 1a tinh niang mang tinh “chién lugc” cia
Finch, cho phép mdi thiét ké can ho miu dugc
“dong g6i” thanh mot miu thong minh c6 DNA
thiét ké. DNA nay gém hai phin chinh: cic phin
cd dinh (Lock) - nhiing khong gian hodc kich
thudc khong duoc thay doi; va cac phan co gidn co
kiém soat (Extendable) - nhimng ving c6 thé mé
rong khi dién tich can tdng nhung khong dugc thu
nho dudi mot gidi han nhat dinh[24][25]. Vi du,
trong mot can ho 2 phong ngu: kién trac su c6 thé
khéa kich thuéc phong vé sinh va phong bép (vi
day 1a cac khu vuc k§ thuat yéu cau kich thudc tbi
thiéu cb dinh), trong khi tuong phong ngi va
phong khach dat ¢ ché do Extendable (cho phép
noi rong néu can ho 16n hon tiéu chuin, nhung
khong hep hon kich thudc ti thiéu phong ngu da
dinh)[24][37]. Vi thiét 1ap nay, khi Finch ty dong
diéu chinh can ho dé nhét vira mot 6 san khac, cac
phong vé sinh/bép s& gitr nguyén (Lock), con
phong ngu, phong khach s& co gidn vira du dé lap
day khong gian méi[38][39].

Mot mau, 4p dung nghin truong hop: Adaptive
Plan duoc vi nhu mdt mat béng “séng”. Theo tai
liéu Finch, mot mat béng can hd trong thu vién co
thé thich tmg v6i hang ngan hinh dang khong gian
khac nhau ma van duy tri y do thiét ké cbt
16i[40][23]. N6i cach khéc, chi can xdy dung tot
thu vién can mau, cong ty kién tric “khong bao gid
phai bat du tir trang tréng nira” - mot ban thiét ké
¢6 thé cho ra vo sb bién thé[41]. Trong thuc té
trién khai NOXH/chung cu, diéu nay mang lai loi
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ich rd rét: nhom thiét ké co thé tao sin mot bo can
ho dién hinh t6i wu (1PN, 2PN, 3PN) va tai st
dung chung cho moi t?mg, moi du an vé& sau mot
cach nhét quan. Viéc nay khong nhimng tiét kiém
thoi gian thiét ké chi tiét timg cin, ma con dam bao
chit lugng ddng déu - cac cian ho déu tuén thu
dung tiéu chuan dién tich tdi thiéu, thong gid,
chiéu sang do cong ty dé ra. V& cach sir dung,
Finch cho phép kién tric su xdy dung thu vién kha
don gian: chi viéc v& mot mat bfmg can ho hoan
chinh (hodc chinh sua tor phuong an do Al goi y),
sau do luu no vao thu vién chung cua cong
ty[42][43]. Khi thiét ké ting m&i, ngudi ding cd
thé tim kiém trong thu vién va “4p” mot cin mau
vao 0 tréng, Finch s& tu dong co gian cdn do6 cho
vira khong gian mdi mot cach hop 1y[44][45].
Ngoai ra c¢6 thé nhdp cac ban v& cin hd c6 sin
(CAD, PDF) vao Finch d& bién chung thanh
Adaptive Plan[46][47] - r4t hitu ich khi doanh
nghiép muén s hoa kho ban v& méu cii ciia minh.

Hinh 2: Generate Unit Plan trong Adaptive Plan
Library: layout cdn ~69 m? ¢ giita, bdng trdi la
legend chwong trinh phong; nut Assign to Unit

va Save to Library ¢ dwdi. Bing phii cho thiy 24

phuwong dn sinh tw dpng trong 13 s, kém biéu do

danh gia (Daylight, CO:, Space Efficiency,

Adaptivity) va hai nhom ACME Architects’ Plans

(mdu thuw vign dwoc phit trién theo dic diém thiét

ké riéng cua doanh nghiép) voi Finch Generated
(phwong dn dwoc sinh tir div li¢u ciia Finch3D)

dé loc/sdp xép va gdn vio unit

Chuan héa va ting téc du 4an NOXH:
Adaptive Plan Library dac biét phu hop voi du an
12p lai cao nhu NOXH. Nhiéu doanh nghiép Viét
Nam da xay dung bd “can hg dién hinh” (1PN+1,
2PN, 3PN) cho hau hét du an. Finch cho phép ma
héa nhimng can nay thanh tai san sb, giup mdi du
an ké thira thiét ké t6i wu trude d6 [26]. Nho do,
dao tao KTS mdi nhanh hon, trong khi doanh
nghiép cang dau tu nhiéu vao thu vién cang gia
tang loi thé canh tranh. Adaptive Plan Library
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khong chi nang cao hiéu suat ma con tao rao can
chuyén d6i, khién doanh nghiép gan bd véi nén
tang Finch vé l1au dai [48].

3.3. Bo quy tic dd thi va kiém tra tuan tha lién
tuc (Graph Rules & Compliance)

Mi héa quy chuan thanh luat may: Finch 3D
cho phép chuyén cac quy chuan xay dung va tiéu
chi noi bo thanh Graph Rules dé hé thong hiéu va
kiém tra ty dong. Nguoi dung nhap yéu cau dudi
dang tham s - vi du: phong ngu déi > 2,75m;
phong tim en-suite > 4m? cira vao cdin hé cdch
thang bo < 25m [49]. Khi tao phuong an, Finch chi
sinh ra cac thiét ké thoa méan cac rang budc nay
(giai doan Informed Generation)[11], loai bo sdém
cac vi pham. Trong qua trinh chinh sira, phan mém
chay ngdm va canh béo tic thi néu phat sinh vi
pham Graph Rules [13], hién thi bing mau sic (vi
du hanh lang chuyén d6 khi hep hon chuan). Co
ché nay tuong tu lap trinh c6 “bién dich 16i do”,
gitip KTS ludn biét sai sét & dau dé chinh kip thoi
thay vi phat hién mudn.
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Hinh 3: Quy tic kiém tra tw dpng (Graph Rules)
trén mdt ba°ng can: cdt bén phadi liét ké cdc quy
dinh (vi du phong ngii > 10 m%, WC > 5 m?); ché
ndo sai sé té hong va cé chim do. Khung trdi cho
biét da sinh 1.416 phwong dn trong 1 phit 38
gidy, kém biéu do so sdnh dé lpc nhanh cic
phwong dn ding quy dinh

Xuong Graph Studio - quan ly ludt tap trung:
Véi doanh nghi¢p hodc co quan quan ly, Graph
Studio cho phép téng hop va quan Iy tap trung cic
Graph Rules. Thay vi mdi dy 4n ty nhap quy tic
riéng, cong ty c6 thé dinh nghia bo chuén chung
(vi du Bé quy tdc chung cw 2024) dé KTS ap dung
cho moi du 4n[50][17]. B& quy tic nay cé thé két
hop QCVN/TCVN véi yéu cau chu dau tu, va khi
¢6 diéu chinh, quan tri vién cap nhat mot lan, toan
bd du an sé& thay doi theo (c6 log phién ban). Cach

lam nay dam bao tinh nhit quan va minh bach, phu
hop dinh hudng qubc té nhu ISO 19650 vé quan ly
thong tin BIM[51][52]. Nghién ctu ctia Sydora &
Stroulia (2020) ciing ching minh viéc biéu dién
luat thiét ké dudéi dang sb hoa va két hop
generative design 1a kha thi, cho phép tao ra
phuong an noi that tuan thu day du bo luat dé
ra[51][53]. Piéu nay khiang dinh cach tiép can
Finch (Graph Rules + Generative Design) ¢6 co s&
khoa hoc va tiém nang giam manh 15i vi pham.

Giam 16i va rii ro dy an: Graph Rules &
Compliance mang lai hiéu qua rd rét vé kiém soét
chat luong. Véi Finch, phuong 4n luén “dung lut”,
cho phép KTS tip trung vao tdi wu cong ning va
thim my. Nhiing 18i nghiém trong nhu hanh lang
quéa dai khong co 16i thoat hiém phu hay cin ho
thiéu mat thoang hau nhu khéng xay ra vi Finch
ngan chan tir giai doan y tuong. Diéu nay gitp tranh
chinh stra 16n & giai doan sau (PCCC, phap ly), tiét
ki¢m chi phi va tang d¢ tin cay khi trinh duyét
phuong an[54][55]. Néi cach khac, Graph Rules
bién quy trinh thiét ké thanh mot hé théng kiém so4t
thoi gian thuc, dam bao phuong an cudi tudn thu
ngay tir diu va han ché t5i da sai sot.

3.4. Chi s6 tirc thoi - cham diém - so sanh truc quan

Hiéu thiét ké qua dir liéu tic thi: Finch 3D bién
thiét ké kién trac thanh mét quy trinh duwa trén di
liéu thay vi chi dwa kinh nghiém[56]. Mdi thay doi
phuong an (thém cédn, kéo hanh lang, ting gidm
dién tich phong) déu duogc cap nhat tic thi: NIA,
GFA, dién tich giao thong, s6 can cac loai...[27].
Nho cac Instant Numbers, kién trac su ludn biét
phuong an dang ¢ dau so véi muc tiéu (vi du:
NIA/GFA dat 78%, hanh lang 22%). Diéu nay rut
ngin phan hdi véi cha du tu: thay vi xuit Excel
tinh tay, KTS c6 thé trinh ngay cac chi sb trong
bubi lam viéc, gitp quyét dinh nhanh hon va
thuyét phuc hon [6].

Hé thong chdm diém da muyc tiéu: Bén canh
céc chi s riéng 1&, Finch 3D cung cp Scoring dé
luong hoa chit lwong tong thé phwong 4an theo
nhiéu muyc tiéu. Ngudi ding chon tiéu chi (NIA,
chiéu sang, can béng dién tich, CO., hanh lang...),
gan trong sd theo wu tién dy 4n [28]. Phan mém
tinh diém timg phuong an theo muc do “gan” voi
muc tiéu. Dac biét, Scoring c6 giai thich: cho biét
phuong 4n nao tdi wu nhd tidu chi nao, tuan thi
quy dinh nao, va danh d6i ra sao [29]. Vi du, A c¢6
diém cao vi t6i wu NIA va chiéu sang, di hanh
lang dai; B hanh lang ngin hon nhung NIA thip
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hon nén diém kém. Tinh minh bach nay gitp KTS
gidi trinh lya chon véi chu dau tu khoa hoc, giam
tranh ludn cam tinh.

L

e -

Hinh 3: Chim diém & loc phwong dn: Bén trdi la
biéu do truc song song cho cic tiéu chi
(Khd néng thich ieng, Piing quy chuin, CO., Anh
sdng, Diém tong), cé bj loc “Pat chuin 100%”
va sdp xép theo Piém tong. Bén phdi la mdt bang
dang chon (t6 xanh) vdi phan tich: Thich irng
80% - Tudn thii 100% - Anh sing 100% -
Diém tong 90%. KTS xem diém
va chon nhanh phwong dn t6i wu

Biéu d6 truc song song — tryc quan hoa Pareto:
Finch 3D con hd tro Parallel Axis Diagram dé so
sanh nhiéu phwong 4n cing luc. Mdi phwong 4n 1a
mot duong polyline qua cac truc ti€u chi (NIA,
CO:, chiéu sang...). Phuong 4n uu viét ndi bat khi
t6t trén nhiéu truc. Nguoi ding c6 thé loc bang
cach thu hep gia tri trén truc (vi du giir lai phuong
an c6 NIA/GFA > 75% va diém sang > 8/10) [57].
Sau vai thao tac, s€ con lai mdt tap Pareto — nhom
phuong an khong thé cai thién thém tiéu chi nao
ma khéng 1am x4u di tiéu chi khac. KTS c6 thé
chon phuong 4n cdn bang tir tdp nay, thay vi
phuong 4n cuc doan. Pay ciing 13 cong cu thuyét
phuc manh: biéu dd cho thy rd vi sao A hon B,
gitip cac bén dong thuan trén co s dir liéu. Nghién
ctru cling chi ra viéc phan tich Pareto tur soém gitp
tim chién luoc hinh khéi tdi wu nhanh hon va dua
trén hi¢u nang khach quan ¢ cac bude sau [58].

3.5. Tich hop & xuét dir liéu bim (Revit/Rhino)
Két ndi hai chiéu véi cong cu hién cé: Uu tién
hang dau cuia Finch 3D 1a tich hop lién mach vai
hé sinh thai BIM quen thudc. Cong cu hoat dong
nhu mot tng dung b tro, c¢6 thé nhan dau vao va
tra dau ra cho cic phan mém BIM/CAD chinh.
Hién Finch hd tro plugin cho Autodesk Revit,
Rhino/Grasshopper va sip t6i 1a Autodesk
Forma[59][36]. Nho vy, KTS c6 thé dung khoi
mé hinh trong Revit/Rhino, sau d6 chuyén sang
Finch dé tao mat béng, roi xudt nguoc vé Revit
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dudi dang tuong, phong, Family hodc Area Plan
diang chuin BIM [60][61]. Cac Group/Family cho
can ho lap lai cling duoc hd tro, dam bao phuong
an tir Finch tiép ndi lién mach vao giai doan thiét
ké k¥ thuat.

Tai hinh hoc hién trang vao Finch: Tich hop
con thé hién & dau vao. Nhiéu du 4n da ¢6 sin yéu
t6 co ban (16i thang, tuong bao, giéng troi). Thay
vi dung lai, nguoi ding ¢ thé nhap tryc tiép tir
Revit/Rhino vao Finch[60]. Vi du, vé so bo 151
thang trong Revit r6i chuyén sang Finch lam bién
rang budc cho thuat toan. Cach lam nay vua tan
dung tu duy thiét ké truyén théng, vira dam bao
phuong 4n sinh ra gan véi bdi canh thuc té, dic
biét phu hop voi cai tao hoac giai doan 2 cua thiét
ké khi mt bang da cht mot phan.

Lién thong mé hinh va phéi hop chuyén nganh:
Viéc tich hop sdu gitup cac bd mén khac c6 thé
tham gia sém. Sau khi xuat mit bang tir Finch sang
Revit, k§ su két cdu co thé bd tri cot, ky su MEP
kiém tra so b hé thong k¥ thuat. Du mo hinh &
mirc y tudng, nhung chia sé sém gitp phan hdi kip
thoi, tranh t6i wu don nganh giy bét loi cho b
mén khéc. Céach tiép can nay phu hop tinh thin
ISO 19650, khuyén khich xdy dung “méi truong
dir lidu chung” dé cac bén cong tac ngay tir dau.

Toém lai, Finch 3D khong phai mdt “hdp den”
tach biét ma duoc xdy dung dé nhung vao quy
trinh BIM ciia doanh nghiép. Nguoi dung c6 thé an
tam rang cac dau ra tir Finch (mat bang, thong sd)
déu theo dinh dang chuén va dau vao cho Finch ¢6
thé ldy ngay tir dir liéu sin c6. Diéu nay rat quan
trong trong viéc trién khai thuc té tai Viét Nam,
boi da s6 cong ty da ddu tu dang ké vao hé thong
BIM (Revit) va can mot giai phap cong tac chir
khong phai thay thé hoan toan.

3.6. Quy trinh g dung finch 3d trong thue té

Buée 1: Chudn bi khéi hinh hoc va dit ligu
ban dau

Két qua thiét k& mat bang bét ddu tir mot khoi
hinh hoc (massing) hodc so dd bd tri so bd cua
cong trinh (vi du khéi nha & da ting, cao ¢ vin
phong). Thong thuong, kién tric su st dung phan
mém nhu Revit hoic Rhino dé xay dung khdi nay
roi xuét hodc két ndi voi Finch 3D. Tai giao dién
Finch, nguoi dung c6 thé tai khdi, xac dinh ving
161 giao thong, xac dinh vung hanh lang va xéc
dinh yéu cau dién tich cac can ho.

Budc 2: Dit cac rang budc thiét ké (Graph Rules)
va thao tac do thj khong gian (Finch Graph).
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Sau khi khéi hinh hoc di sin sang, ngudi ding
thiét lap D6 thi Finch (Finch Graph) - trong d6
mdi dinh biéu dién mot khong gian (phong ngu,
sanh d6n, hanh lang...) va mdi canh biéu dién quan
hé tiép glap glua cac khong gian. Tiép do, thiét lap
Bé quy tdc do thi (Graph Rules): vi du dién tich tbi
thiéu phong nga > 12 m2 chiéu rong hanh lang
> 1,4 m, phong khach phdi m¢ mat thoang. Finch
3D st dung thudt toan dd thi dé& dam bao moi
phuong 4n sinh ra déu thoa man hodc canh bao vi
pham lién tuc khi chinh stra phuong an.

Budc 3: Sinh mit bang ting bang thuat toan
(Generate Floor Plate 2.0).

Khi cac rang budc da duoc thiét lap, Finch 3D
tién hanh sinh mat bang ting ty dong. Nguoi ding
c6 thé chon mot trong ba phwong &n sinh:
“Generate Around Existing Circulation” (khi 151 va
hanh lang da xac dinh), “Generate Cores” (khi
muén ty dong phan bo 16i cho dang toa nha
dai/léch), hoac “Generate Corridors and Core” (khi
bat dau tir to gidy trang). Finch 3D phan tich khéi
hinh hoc, phan phdi 16i giao théng, dwa ra hanh
lang va b tri cin ho xung quanh. Dic biét, phién
ban 2.0 cho phép dit dién tich cin h§ diung theo
yéu cau (vi du 40 m? ra ding 40 m?) va hd tro hinh
dang mat bang phirc tap.

Budc 4: Panh gia va loc phuong an bing dit
lidu tare thoi.

Mbi phuong an sinh ra s& ngay lap tirc duoc
Finch dénh gid bang Chi s6 nic thoi (Instant
Numbers) nhu: dién tich théng thiy (NIA), tong
dién tich san (GFA), ti & giao thong, mirc d6 chiéu
sang tu nhién, wéc tinh phat thai carbon... Kién
trac su c6 thé dong thoi sir dung Biéu do truc song
song (Parallel Axis Diagram) dé so sanh nhiéu
phuong 4n theo nhiéu tiéu chi, loc ra cac phuong
an toi wu Pareto. Qua trinh nay gitp rat ngin thoi
gian so sanh thu cong, ting tinh ldp va kha nang
Ivra chon nhanh.

Budc 5: Xuat mo hinh va ban giao tich hop BIM.

Khi phuong 4n dugc chon, Finch 3D hd trg
xudt tryc tiép mo hinh sang Revit thong qua plug-
in (Revit plug-in). Cac tuong, ctra, separator phong
va tag phong dugc nhap sin, giup kién trac su
khong phai dung lai tir ddu. M6 hinh nay co thé
chuyén tiép sang giai doan thiét ké trién khai, thay
vi chi dung dé so bd.

Budc 6: Chuan hoa va tai su dung thu vién mat
bang thich ung.

Cubi cung, phuong an da chon c6 thé duoc luu
vao Thw vién mdt bang thich iimg (Adaptive Plan
Library) — noi luu trit cic mat bang can ho mau da
kiém ching, c¢6 kha nang co gian theo dién tich
hodc hinh dang. Nho do, cac du an sau co thé tai sir
dung nhanh, tiét kiém thoi gian thiét ké so bd cho
cac khéi 1ap lai nhu chung cu, cao ting hanh lang
trung tam.

Tém tat ludng tng dung.

Upload building exterior Generate and design interior Export

4+ +
o S
< [op ﬁ(
. ] o_b S
(= [ ) —
m

R Finch

oens

Quy trinh tmg dung Finch 3D dién ra theo thi
tu: chuan bj khéi hinh hoc — thiét 1ap dd thi &
rang budc — sinh ty dong mat b.%mg tﬁng — danh
gid & loc bang dir liéu — xuit mé hinh BIM —
xay dung/thuc thi thu vién mat béng. Véi viée tao
lap nhanh va kiém soat dit liéu tirc thoi, kién tric
su c6 thé chuyén tir giai doan y tuéng sang phuong
an chon mot cach mach lac va hiéu qua hon.

3.6 Danh gia dinh lwong hiéu qua wng dung
finch 3D

Muc tiéu va phuong phap. Panh gid dugc thuc

hién nham xac dinh hiéu qua cua viéc st dung
Finch 3D so v6i quy trinh thiét ké truyén thong
trong giai doan thiét ké mat bang cong nang. Hai
ludng céng viéc dugc mo phong song  song:
(1) Thiét ké thii céng theo quy trinh truyén thong,
(2) Thiét ké vmg dung Finch 3D — Tro 1y thiét ké
tao sinh dwa trén do thi (Finch  Graph).
Céc chi s6 so sanh gém: thoi gian tao mét phwong
an (dé tré), sé lwong phwong dn cé thé duyét trong
mot phién lam viéc, sai léch dién tich can ho so voi
muc tiéu, ty I¢ dién tich sir dung thuc (NIA)/dién
tich san (GFA), s6 16i quy chudn phdt sinh va kha
ndng xudt mé hinh BIM sang Revit.

Ngudn dit liéu va cach do. O quy trinh st dung
Finch 3D, dir liéu duoc léy truc tiép tur cac cong cy
noi tai ctia hé théng gf”)m:

Chi s6 tic thoi (Instant Numbers) va Béng
thong tin chinh (Key Figures) — hién thi lién tuc
cac chi s6 NIA, GFA, UFA;

Biéu dd truc song song (Parallel Axis
Diagram) - cong cu truc quan hoéa cho phép so
sanh nhiéu phuong an thiét ké theo cac tiéu chi
khac nhau;
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Bo quy tic do thi (Graph Rules) — dam bao moi
phuong an déu tuan thu quy chuin do nguoi diung
dat ra;

Bo sinh miat bang tang 2.0 (Generate Floor
Plate 2.0) — thuat todn tao sinh mat béng voi kha
nang dat chinh xac dién tich can hg theo yéu cau,
sai léch bang 0;

Phan mo rong Revit (Revit plug-in) — cho phép
xudt mo hinh tryc tiép tir Finch sang Revit ma
khong can dung lai.

Theo dir li¢u cong bd, Finch ¢6 thé tao mat béng
trong vai gidy, dat dién tich dung yéu cau va cho
phép mot mat bang can ho (Unit Plan) thich img voi
khoang 1.000 hinh dang khac nhau théng qua Thu
vién mat bang thich tmg (Adaptive Plan Library).

Bang 1: So sanh dinh lwgng giira quy trinh
truyén thong va Finch 3D

Chi s6 Quy trinh Finch 3D (theo dir li¢u
truyén théng cong bo)

Thoi gian Trung binh vai | Trong vai gidy — sinh mat

tao mot gio (dung, kiém béng tu dong bé'mg Bo
phuong 4n | tra, chinh stra thi | sinh mit bang tang 2.0
s0 bo cong)

S6 lugng 3-5 phuong 4n, | Hang chuc dén hang trim
phuong dn | so sanh thu cng | phuong an (Variants), loc
trong mot tryc quan bang Biéu d6
phién lam truc song song

viéc
Kha nang tai | Khong c6, phai | Mot mat bing mau c6 thé
st dung mat | v& lai cho tirng du | thich g vi ~1.000 hinh
bf’mg can ho an dang (nho Thu vién mat

bang thich ing)

Sai Iéch dién | +2-3% do thao ~0%, nho Bo sinh mat

tich can ho tac thu cong bang tang 2.0 dam bao
dién tich chinh xac
Cap nhét chi | Tinh thu cong, Chi s tirc thoi (Instant
s0 dién tich cap nhat cham | Numbers) hién thi tu dong
(NIA/GFA) theo thoi gian thuc
Xuét mod Dung lairthﬁ Phan m¢ rong Rg:vit: Xudt
hinh BIM cong, ton mo hinh tryc tiép Finch
thoi gian — Revit

Nhan xét tong quat. Két qua cho thdy Finch
3D giup giam dang ké thoi gian va cong stic
trong giai doan tién thiét ké. Thoi gian tao
phuong 4n duoc rat ngin tir hang gid xubng vai
gidy, sai léch dién tich giam tir 2-3% xudng gin
0%, dong thoi ting manh kha nang tao va danh
gia da phuong an trong cung mot phién lam viéc.
Dir liéu duoc cap nhat tic thoi, gitp kién trac su
kiém soat duoc chit lugng thiét ké ma khong can
thao tac thu cong.
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Bang 2: Két qua tham chiéu cac cong cu tao
sinh twong tu

Céng cu/ Bbi canh ting Két qua cong bd
To chire dung
Patriarche — Thiét ké so bd | Thoi gian giam tur 2
Autodesk Forma khu d6 thi ngay xuong 1,5 gio
BSB Design — Du an quy Giam 75% thoi gian
TestFit hoach kha thi thuc hién
TruSteel — TestFit | Thiét ké kho luu | Nhanh hon 20 lan
tri (1 tuan — 2 gid)
ACMartin— | Thiétkénha & | 6x nhanh hon, 4x
TestFit da tang nhiéu phuong an/tuan
Téng két.

Céc két qua tham chiéu qudc t& cho thiy nhom
cong cu tao sinh (Generative Design) thuong gitip
rit ngin 50-75% thoi gian thiét ké so bo. Véi te
d6 xtr ly theo gidy, kha nang kiém soat quy chudn
theo thoi gian thuc, va chirc nang xuit BIM tu
dong, Finch 3D dat dugc hi¢u qua tuong duong
hodc cao hon muc trung binh nay. Pay la minh
ching cho tiém ning cta viéc Gng dung tri tué
nhan tao va do thi thiét ké trong viéc tdi wu hoa
quy trinh kién tric hién dai.

4. BAI HQC TU TRIEN KHAI QUOC TE

Mic du Finch 3D van con tuong d6i méi (dang
trong giai doan thwong mai héa dan tir 2023 dén
nay), mot s6 bai hoc kmh nghlem tor cac dot thu
nghiém va nang cap qudc té co thé rit ra dé dinh
hudng trién khai tai Viét Nam.

Hiéu qua Floor Plate 2.0: Nang cép thing
9/2024 khic phuc nhidu han ché truée do. Trude
kia KTS phai chi dinh s6 16i thang c6 dinh, doi luc
dan dén hanh lang dai bat hop ly [62]. Phién ban
moi cho phép nhap khodng s6 15i (vi du 2-3), Al
s& tu chon cdu hinh t6i wu dé tranh hanh lang qua
dai [62]. Bén canh d06, tinh nang giai thich ly do
“khong kha thi” cling dugc danh gia cao, giap KTS
nhanh chéng diéu chinh yéu ciu thay vi thir cac
phuong an bat kha thi [21]. Thuc té cho thdy sb lan
“Al cut phuong an” giam han khi c¢6 phan hoi
minh bach.

Su can thiét cua thuat toan linh hoat: Nhiéu
tinh huéng chimg minh nén dé AI kham pha trong
pham vi bién d¢ thay vi rang budc cung. Vi duy,
thay vi ¢ dinh 151, KTS chi can ¢ dinh ving hanh
lang, con Finch s& t6i wu vi tri 16i theo tiéu chi
thoat hiém va thong gio. Trong mot du an chéu Au,
Al dé xuét 3 16i nho thay vi 2 16i 16n, nhd d6 moi
cin h déu c6 2 mit thoang; phuong an nay thing
thé sau khi so sanh bang biéu d6 truc song song, du
chi phi xdy dung tang nhe [63][64]. Bai hoc 1a: nén
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coi Finch nhu cong cy kham pha hon 1a ép theo
khuon dinh sén.

Trinh bay truc quan dé thuyét phuc: Cac cong
ty qudc té nhdn manh vai trd cua biéu dd so sanh
trong giao tiép v6i khach hang. Thay vi chi nop
mot ban v&, ho trinh ca biéu dd truc song song va
phuong an d6i sanh. Khach hang 4n twong khi thy
hang tram phuong an da dugc Al sang loc va
phuong an cudi 1a két qua lya chon khoa hoc, c6
diém s6 va chi tiéu minh bach [6][57]. Tap chi
AEC Magazine ghi nhan: “Khdch hang thich biéu
dé cua Finch — né cho ho cam gide tham gia vao
quyét dinh va hiéu ré vi sao phirong dn cudi dwoc
chon”. Piéu nay rat ngin quy trinh phé duyét va
tang tinh dong thuan.

Trudong hop dién hinh: Theo théng tin cong
khai, Finch 3D d3 dugc tht nghiém tai mot )
cong ty hang dau nhu White Arkitekter va Herzog
& de Meuron [65][66]. Du chi tiét du an khong
duoc cong bd, viéc hai tén tudi nay chép nhén
tham gia cho thdy tiém ning cta Finch trong moi
truong thuc chién. White Arkitekter (Thuy Dién)
ddc biét quan tdm tinh ndng Finch Basic - phién
ban danh cho thiét ké nha ¢ tiéu chuin véi chi phi
thué bao thip — nhim ting tdc cac du 4n chung cu
quy mé trung binh cta ho [67][68]. Két qua ndi bd
cho the"iy Finch Basic ¢6 thé tao hang ngan bién thé
phuong 4n trong vai gio, kém theo dy du s liu
NIA/GFA, gitp nhém thiét ké dé xuit dwoc nhidu
lwa chon phong phii cho chii ddu tu trong thoi gian
ngan[68]. Pay 1a minh chimg cho thdy néu s dung
dung muc dich, Finch 3D c6 thé dem lai loi thé
canh tranh rd rét: cong ty cung cap dich vu nhanh
hon, phuong an c6 co sé khoa hoc hon, giam dugc
nhiéu vong sira phuwong 4n sau nay.

5. FINCH 3D CO PHU HQP VOI THI
TRUONG VIET NAM

banh gia mac d6 phu hop cua Finch 3D vdi
bdi canh Viét Nam c6 thé xét theo bén nhém tiéu
chi: (1) k¥ thuét - hinh hoc - quy trinh; (2) tich hop
quy chudn & kiém soét chit luong; (3) hd tro ra
quyét dinh & thuyét phuc stakeholders; (4) t6 chirc
- cong cu - duy tri tri thue.

K§¥ thuat — Hinh hoc — Quy trinh lam viéc. Bai
toan b tri mat béng tﬁng can ho tai Viét Nam nim
trong nang luc ¢t 16i cua Finch 3D, vén hudng toi
nha & nhiéu cin (multi-family residential) [69]. Ba
ché d6 tao sinh (Blank Slate, quanh 13i tiy chinh,
phan khu hanh lang) cho phép ap dung linh hoat
theo du an. Thuyc té, phuong 4n thuong da c6 dinh

hudng 161 giao thong tur giai doan quy hoach; KTS
c6 thé phac 16i/hanh lang trén Revit va ding
Generate around a custom core dé Finch xép cin
quanh 16i d6[31]. Khi cin, chia mit bing theo canh
dé sinh riéng timg phan doan - pht hop cac toa chir
L, chir U tai Viét Nam. Adaptive Plan Library gitp
“déng go6i” can mau dang mo-dun thich ung, thuan
loi chuén hoa catalogue can ho cta chu dau tu. V&
quy trinh, Finch nhing muot vao BIM: tai tuong
bién/15i tir Revit sang Finch, sinh phuong an rdi
xudt nguoc Revit dé trién khai tiép [60]. Nhin
chung, ning lyc k§ thuat va ludng 1am viéc cua
Finch 3D phu hop cao véi thyc hanh chung
cu/NOXH trong nudc.

Quy chudn - Kiém soat chat lugng. Graph
Rules co thé s6 hoa phan 16n yéu cau dinh luong
ctia QCVN 04:2021/BXD va cac chuan lién quan
(dién tich tdi thiéu, bé rong thoat nan, chiéu dai
hanh lang, yéu cdu mit thoang...), gitip phuong 4n
sinh ra mac dinh tuan thu va giam ganh kiém tra
thii cong. Véi NOXH - noi dién tich cin bi khong
ché chit - Floor Plate 2.0 hd tro bam dang dién
tich muc tiéu [19]. Cac quy tic tiép cén (ban kinh
xe lan, v.v.) cling c6 thé cdu hinh linh hoat.
Continuous Compliance Checking dam bao kiém
soat thoi gian thyuc trong subt qua trinh hiéu chinh,
giam rai ro PCCC/phép ly vé sau. O cép t6 chiic,
Graph Studio tao mot “ngudn su that” duy nhat
cho rang budc thiét ké, gitp nhiéu don vi tu van
cung tudn theo bd quy tic théng nhit - hitu hiéu
v6i md hinh phdi hop Viét Nam - quéc té.

Ra quyét dinh - Thuyét phuc céc bén lién quan.
B cong cu Instant Numbers + Scoring + Parallel
Axis (muc 3.4) chuyén quy trinh lya chon phwong
an tu cam tinh sang dinh lugng: so sanh NIA/GFA,
co ciu can, chiéu sang, CO.... va giai thich danh
d6i modt cach minh bach. Trong bdi canh NOXH
can t6i wu chi phi nhung giit chit luong, 1ap ludn
kiéu “A hon B 5% NIA, tét anh sang 10%, nhung
CO: cao hon 8% - diém tong A = 8.5, B = 8.3”
thuyét phuc hon hin. Parallel Axis gitip nhan dién
nhanh tap Pareto dé rat ngin thoi gian hop, ting
déng thuan. Ché do Presentation cho phép chia sé
link twong tac dé chu dau tu xem sb liéu/so sanh
tryc tiép trén trinh duyét - phii hop xu huéng lam
viée tr xa [70][71].

Té chirc - Cong cu - Bao tri tri thirc. Finch 3D
bd tro thay vi thay thé cong cu hién c6, nén chuyén
déi it xao tron: KTS van dung khdi trén
Revit/Rhino, con Finch t6i wu bb tri. Graph Studio
gitip xay dung “bd quy tic chudn” cip to chirc,
bién tri thuc tich iy thanh tai san s6 dung lai d&
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dang [16][17]. O ban Enterprise, thu vién/rules co
thé luu cuc bo, phan quyén theo vai trd - phi hop
yéu cau bao mat, nhat 1a du 4n cong. Khi thu vién
va rule dau tu da sau, chi phi chuyén dbi sang nén
tang khéc tang [72]; diéu nay khuyén khich doanh
nghiép gin bé va khai thac tdi da gia tri da tich liy.

K&t luan so bo. Trén bdn nhom tiéu chi, Finch
3D rat phi hop dé thi diém tai Viét Nam, dac biét
mang nha ¢ (NOXH, chung cu). Trong tdm “tao
nhanh - kiém tra tirc thoi - so sanh minh bach -
xuit Revit” danh ding diém nghén thi truong. Mirc
d6 phu hop cudi cung can kiém chimg qua kich
ban thi diém va bd chi sé dinh luong & muc 6.

6. KICH BAN THi PIEM FINCH 3D TRONG
3 TUAN

Pé danh gia hiéu qua Finch 3D, dé& xuat thi
diém 3 tuan cho du an chung cu quy mé nho (2 - 3
block, ~15 ting). Kich ban gdm Chuin b (Tuén 1),
Thuyc hién (Tuan 2) va Tong két (Tuan 3), nhu sau:

Tuén 1: Chuan bi

- Lua chon dbi tuong thi diém: Chon 2-3 mat
bang tang dién hinh - vi du: mét ting hinh vudng,
mdt ting chir L va mot ting bi vat theo 16 déat. Pay
1a cac truong hop phd bién & Viét Nam; sy da dang
hinh dang gitp danh gia dg linh hoat cua Finch.

- Xay dung thu vi¢n can ho thich Gng: Dung
Adaptive Plan Library, tao cac mau cin ho thich
tmg cho duy 4n: 1PN, 2PN, 3PN. Mdi mdu dugc vé
chi tiét trong Finch (hodc import tir CAD c6 sén)
roi thiét 1ap rang budc Lock/Extendable phu
hop[42][73]. Vi du: khoa phong tim va logia; cho
phép kéo gian phong ngu, phong khach. Luu céac
mau vao thu vién cong ty va gan tén dé nhan biét
(1PN-45m?, 2PN-60m?, 3PN-75m?...).

- Mi hoéa by quy tic do thi: Can cit QCVN
04:2021 va tiéu chuin ndi bd, soan Graph Rules
gém ~5-7 nhém: (1) Dién tich ti thiéu phong
(ngi don > 9m?, d6i > 12m?% bép > Sm?
WC > 3m?...); (2) Hanh lang & thoat nan (rong
> 1,4 m; khoang cach can xa nhit dén thang bd
< 25 m); (3) Thong gié/chiéu sang (mdi can > 1
mat thoang; phong ngu c6 cira so truc tiép); (4)
Tiép cén (cin & tdng 1 da ban kinh quay xe lin
trong WC); (5) Yéu cau hé théng (can 3PN gan 15
dé rut ngan 6ng MEP). Nhap cac quy tic vao Finch
qua Graph Studio v&i tham s6 cu thé[49] va ap
dung cho du 4n thi diém.

Tuén 2: Thuc hién
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- Tao phuong 4n véi cac cau hinh khac nhau:
Chay tao sinh cho cic mit bing mau theo 2 ché do:
(a) Blank Slate - Finch dé xuit ca 16i va cin; (b)
Custom Core - ¢b dinh 16i theo phuong an KTS
(16i gitta/léch goc). Pong thoi thiét 1ap 3 cdu hinh
trong sé trong Scoring: (I) Uu tién NIA (t6i da dién
tich ¢); (II) Uu tién giao thong (giam dién tich
hanh lang & khoang céach thoat nan); (III) Can
bang (trong sé déu). Tong cong ~6 kich ban/mat
bang (2 ché d6 x 3 cdu hinh). Mdi kich ban cho
Finch chay ~30 - 60 phit, tao ra hang traim dén
hang nghin bién thé.

- Phan tich va loc két qua: Dung Parallel Axis
Diagram dé truc quan héa toan bo tap phuong an
cho timg kich ban. Ap dung loc Pareto: loai bo
phuong an vi pham (ly tuong = 0 nho Graph
Rules) va phuong an kém 1o rét & mot tiéu chi (vi
du NIA < 65% GFA hoic moi phong ngu déu
khong c6 mit thoang). Xac dinh nhém Pareto t6i
uu (thuong 5 - 7 phuong an/kich ban). Ghi lai dai
dién tiéu biéu (diém Scoring cao nhit, sang tot
nhit, NIA cao nhét, v.v.).

- Chon phuong 4n “tinh” va xuat BIM: Tur
nhom Pareto, KTS cung chu tri du an chon Top
2/mit bang (dua dir lidu + tryc gidc). Xuit sang
Revit dé kiém tra chi tiét: Finch tao tuong, san,
phong cia phuong 4n vao file Revit gbc[61].
Nhom BIM kiém tra nhanh twong thich (vi du: can
auto c¢6 dé vao 15 ky thuat/két cdu du kién khong).
Néu c6 van dé nho, chinh ngay trén Revit. Muc
tiéu: co 1 phuong an tét nhat/mat bing dua vao
giai doan thiét ké k¥ thuat.

Tuan 3: Tong két danh gia

- So sanh v&i quy trinh truyén théng: Luong
héa hiéu qua gitta quy trinh dung Finch va céch
lam trudc day (duva trén du an twong tu): (1) Thoi
gian thiét ké so bo: sb gid cong tir nhiém vy —
chét phuong an (ky vong giam dang ké; ghi con s6
thuc do); (2) S6 phuong an/gio: Finch cé thé sinh
hang tram phuong an/gio; ghi gia tri thuc do (vi du
~200 phuong an/gid chay mdy, chua tinh chudn
bi); (3) Sai 1éch dién tich: |Dién tich thiét ké — muc
tiéu)/muyc tiéu cho tung can; vdi Finch ky vong
~0% nho Floor Plate 2.0[19]; (4) Ti 1€ dién tich
giao thong: so sanh NIA/GFA gitta phuong an
Finch t6i wu va benchmark noi bo; (5) S6 16i vi
pham quy chuén: kiém dém theo QCVN (ly tudng
= 0 nho Graph Rules; néu >0, phan loai do dién
giai hay do thiéu rule); (6) Mirc d6 diéu chinh sau
xudt BIM: thoi gian chinh sira mé hinh Revit (tir
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Finch)/thoi gian v& mai; < 5% coi 1a thanh cong.
Téng hop céc chi sé vao bao céo cubi ky.

- Dinh lugng ROI (lgi ich so v6i chi phi): Dya
sb liéu thu thap, tinh ROI so bo: néu thoi gian so
bd giam ~20 - 50% (tuy du 4n), véi quy mo 30.000
m? san — tiét kiém ~X gio cong (= ~Y triéu dong).
Néu sb vong hop giam (vi du 5 — 2) nho dit liéu
thuyét phuc, tiét kiém thém Z ngay. So sanh loi ich
v6i chi phi thué bao Finch (hién ~€49/thang cho
Finch Basic[68]) va thoi gian dao tao (~1 tudn ban
dau). Két luan tinh hiéu qua tai chinh (du kién
duong néu tiét kiém > 100 gio cong/du an).

- Phong vén phan hdi ngudi dung: Thu thap ¥
kién KTS truc tiép ding Finch trong pilot: trai
nghiém hoc & dung (dé/kho), giao dién, rai ro khi
chuyén ddi, dé xuat cai thién (tinh nang, hd tro tiéng

Viét...). Phan hdi nay dinh hudng trién khai rong.
B chi s6 khuyén nghi:

- Ti 1& sai s6 dién tich cin ho: = [Dién tich thiét
ké — Dién tich muyc tiéu| / Dién tich muc tiéu (do do
bam yéu cau).

- Ti 1¢ giao thong: = Dién tich giao théng /
Téng dién tich san (hoac = 1 — NIA/GFA); cang
thap cang tot (thuong < 20% véi chung cu).

- S6 phuong an/gio: = Tong s6 phuong an Al da
duyét / S6 gior thiét ké so bo (do ning sut sang tao).

- Thoi gian tu nhiém vu — phuong an chon:
tong thoi gian (tudn/ngay) dén khi chét phuong an
trinh CDT.

- Ti 1¢ vi pham quy chuan: = S6 16i vi pham
QCVN/TCVN trong phwong an cudi / (Tong sb
quy dinh kiém); ky vong = 0 néu Graph Rules day
da (néu >0 — cai thién rule).

- Mitc d6 chinh sira sau xuat BIM: = Thoi gian
chinh stra mo6 hinh Revit (tor Finch) / Thoi gian v&
mdi toan by phuong an; < 10% nghia 1a md hinh
Finch rét dat.

Nhirng chi sb nay giup dinh lugng tac dong cta
Finch 3D so véi quy trinh truyén théng. Sau pilot 3
tuan, doanh nghiép c6 co sé quyét dinh mé rong
trién khai Finch (néu két qua tich cyc) hodc didu
chinh cho phu hop quy trinh ndi bd.

7. RUI RO & PE XUAT XU LY KHI TRIEN
KHAI

Bét ky cong nghé méi nao ciing di kém mot sb
rtii ro va thach thic. Dudi déy 1a céc rui ro du kién
khi ung dung Finch 3D tai Viét Nam, kém theo
cach xtr 1y giam thiéu:

- Hinh hoc du 4n qué phtc tap hodc “hiru co™:
Mot sb cong trinh ¢6 hinh dang mit bang phi tiéu
chuan (bo tron, da giac 16m phic tap) co thé gay
khé khan cho thuat toan tao sinh can hd cia Finch.
Mic du phién ban Floor Plate 2.0 da cai thién hd
trg hinh khéi phtre tap[20], nhung truong hop “dac
di” ¢6 thé van gap 16i hodac phuong an kém t6i wu.
Céch xir ly: chia mat bang thanh cac viing don gian
hon d& Finch sinh cuc b timg ving, sau d6 ghép
lai. Ngoai ra, chu y ling nghe cac thong béo
“khong kha thi” cta Finch [21] — ching gitp nhan
ra giéi han dang vi pham dé diéu chinh dau vao (vi
du ndi dién tich cin nho nhét, tang sb 161) trudce khi
thir lai. Nhém phat trién Finch goi y nguoi dung
nén tinh chinh dan thong s6 thay vi ¢6 ép mot bai
toan khong 10i giai ngay tir dau.

- Dién giai quy chuan chua ddy du hoac khac
biét: Mdi cong ty c6 thé hiéu va dp dung quy chudn
xdy dung hoi khac nhau (do quen cach dién giai
cli, hodc do tiéu chuin ndi bd cao hon muc toi
thiéu luat dinh). Néu Graph Rules khong thiét lap
da hoac khong ding y, phuong &n tao ra c6 thé van
vi pham nhiing “luat ngam ma kién tric su quen
tuan theo. Giai phap: dau tién, danh thoi gian soan
bd Graph Rules that k¥ (wu tién thira hon thiéu), co
thé kiém tra lai v6i mot hai phuong an mau. Thir
hai, sir dung Graph Studio dé duy tri bd quy tic
chuén, trong d6 ghi chu rd cac dién giai da thong
nhit (vi du: “tinh dién tich thong thuy phong &
khong bao gdm cot, hop ky thuat” — didu nay phai
dugc ma hoa dung). Viéc dung Graph Studio giup
c4c thanh vién trong nhém cing hiéu mot cach
dién giai, tranh sai khac. Néu phat hién phuong an
Finch vi pham yéu cau nao dé chua c6 trong Graph
Rules (du dat QCVN nhung chua dat tiéu chuéin
ndi bd ching han), can bd sung ngay rule tuong
g rdi chay lai dé tranh 13i lap.

Thay d6i thoi quen va tam ly e ngai: Kién triic
su co the phan tng trai chidu voi cong cu Al moi -
mot s hung thu, nhung mot sé lo ngai bi “mat
viéc” hoac don gian ngai hoc cai moi. biéu nay co
thé can tré viéc ap dung Finch néu khong dugc giai
quyét. Cach xir Iy: nhan manh thong diép Finch 1a
“ddng hanh AI” chtr khong phai thay thé kién trac
su. Nhu 161 CEO Finch: “Chung t6i tin rang kién
trac su can cong sy hon 14 phi cong ty dong” [74].
Trong noi bg, cod thé t6 chirc cac budi demo nhanh
cho thiy Finch giup cong viéc nhe nhang hon: vi
du demo tinh nang Parallel Axis + Instant Numbers
dé chimg minh viéc déanh gi4 phuong an tré nén
khach quan va tha vi. Thudng sau khi thdy két qua
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truc quan (nhu biéu dd dep, s6 liéu chay tu dong),
nhiéu kién triic su s& bi thuyét phuc. Ciing nén chi
ra rang ho van kiém soat sang tao hoan toan (quyét
dinh cudi cing, diéu chinh tham s) — AI khong
cudp mat “chét kién tric su” ciia ho, ma chi giup
loai bo phén viéc té nhat.

- Vén @& hd tro k¥ thuat va ndi dia hoa: Vi Finch
3D la san pham qudc té, ban dau c¢6 thé chua co giao
dién tiéng Viét hodc hd tro mii giod, don vi do theo
Viét Nam. Nguoi ding c¢6 thé gap kho trong qua trinh
hoc va khai thac. Gidi phap: tan dung Finch
Academy va tai liéu sin c6 (video, huéng dan) bang
tiéng Anh, dong thoi thiét 1ap kénh hd tro ndi bo (cir
mot hai nhan sy ranh tiéng Anh dé trao dbi voi
support Finch khi can). V& lau dai, néu pilot thanh
cong, c6 thé dé xuat Finch bo sung goi ngdn ngit
tiéng Viét va cac tiéu chuan Viét Nam vao thu vién
Graph Rules mau (dua trén kinh nghiém trién khai).
Ngoai ra, duy tri cong ddng nguoi dung Finch trong
nude (nhém chat, forum) dé chia sé meo sir dung va
gitp nhau giai quyét sy c¢d nhanh chong.

Tém lai, cac rii ro trén déu co thé khic phuc
bang cach tiép can phu hop va chudn bi ky. Quan
trong 12 doanh nghiép cin nhén thirc 13 ching va
¢6 ké hoach ung pho truée khi trién khai rong
Finch 3D, dé dam bao qua trinh chuyén doi cong
nghé dién ra sudn sé.

8. KET LUAN

Tao sinh nhanh - kiém tra tu dong - quyét dinh
minh bach - tich hop BIM lién mach - Finch 3D
hoi tu nhitng nang luc nay dé giai quyét cac “diém
dau” ¢6 hiru trong giai doan thiét ké so bo chung
cu, nha &. Thong qua viée ap dung dd thi thiét ké
va Al, Finch cho phép kién tric su vira ndng cao
tbc do 1an chit luong phuong an, dong thoi giam
rii ro sai s6t vé quy chuan. Nhimng tinh ning da
dugc kiém ching trén thi truong qubc té - nhu
Generate Floor Plate 2.0 dam bao dién tich chinh
xéac [19], Adaptive Plan Library tai sir dung thiét
ké thong minh [23], Parallel Axis Diagram hd trg
tim phuong an t6i uu Pareto — déu rat phu hop véi
nhu cau thiét ké nha & tai Viét Nam. Dic biét, béo
céo doc 1ap cho thiy Finch 3D c6 thé gitp rat ngan
t6i 80% thoi gian thiét ké so bd cho dy 4n chung
cu dién hinh [1], mot con s 4n tuong kho dat duoc
néu chi cai tién quy trinh thong thuong.

Tét nhién, viéc tmg dung Finch 3D ¢ Viét Nam
can di timg budc: bat dau tir thi diém du 4n nho dé
danh gia céc chi s6 hiéu qua (dé xuét trong muc 6),
sau d6 diéu chinh cho phu hop thuc tién noi dia.
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Két qua thi diém - gia sir tich cuc - s& 1a co s¢ dinh
luong thuyét phuc cic bén (cong ty thiét ké, chu
dau tu, tham chi co quan thAm dinh) tin tuong hon
vao phuong phép tao sinh va ra quyét dinh dya trén
dt liéu. Tu nhitng phan tich va minh ching da
trinh bay, cé co so dé ky vong Finch 3D s€ tré
thanh “trg ly kién triic su” hiru ich trong linh vuc
thiét ké nha ¢ tai Viét Nam. Cong nghé nay khong
thay thé con ngudi, ma cho phép kién tric su “thiét
ké cung AI” - tap trung vao sang tao gia tri gia
tang, trong khi Al hd trg xir Iy phan ldp va téi uu
ky thuat [74]. Day chinh 1a tuong lai gin cua
nganh kién tric: sy két hop nhuan nhuyén gitra
kinh nghiém con ngudi va sitc manh may dé tao ra
nhitng cong trinh t6i wu hon vé moi mit.

Trong qua trinh thyc hién nghién cuu, tac gia
khong chi tong hop va phén tich dir lidu tir cac
ngudn chinh thirc ciia Finch 3D, ma con Viét hoa
toan bo hé thuit ngit chuyén nganh lién quan dén
nén tang nay. Cac khai niém nhu Finch Graph
(D) thi Finch), Graph Rules (B6 quy tic do thi),
Adaptive Plan Library (Thu vién mat bang thich
ng), hay Instant Numbers (Chi s tic thoi) duge
hé théng hoa va chuyén ngit phu hop voi ngi
canh hanh nghé kién truc tai Viét Nam. Viéc
chuin hoa nay nhim tao co s& ngdn ngir thong
nhat cho cac nhom nghién ciru va trién khai BIM
- Al trong nudc.

Bén canh d6, tac gia dé xuat quy trinh thir
nghiém tmg dung Finch 3D trong diéu kién thuc té
Viét Nam, bao g6m cac budc: chuin bi khéi hinh
hoc - thiét lap dd thi va rang budc quy chuén - tao
sinh m3t bang - danh gia tirc thoi - xudt mé hinh
BIM — chuin hoa thu vién mat bang thich ung.
Quy trinh nay duoc didu chinh tir tai lidu hudng
dan quéc té dé phu hop véi QCVN 04:2021/BXD,
dac biét trong cac tham s6 vé dién tich tbi thiéu, bé
rong hanh lang va ty 1¢ giao thong.

Ngoai ra, tac gia cling xay dung bang so sanh
dinh lugng gitia Finch 3D va phuong phap thiét ké
truyén thong, trén co so tong hop dir lidu thuc
nghiém, thong tin cong bd ciia nha phat trién va
cac nghién ctru lién quan. Phan danh gia nay gop
phin b sung khia canh khoa hoc cho dé tai, gitp
dinh vi Finch 3D khong chi nhu mdt cong cu mod
phong ma con 1a mot nén tang tao sinh dir lidu
phuc vu ra quyét dinh thiét ké.

Cubi cung, tic gia da xdy dung so dd tong
quan phuong phap nghién ciru (input — Al
generation — scoring — output BIM) minh hoa
mach hoat dong cua hé thdng, gitp ngudi doc d&
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hinh dung toan bd ludng dir liéu va vi tri twong tac
ctia Al trong quy trinh thiét ké. Pay ciing 1a phan
dugc thiét ké riéng trong khuon kho nghién ctru
nay nhim lam rd cach Finch 3D c6 thé tich hop
vao quy trinh BIM hién hanh.
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