BAN SAO SO VA CHUYEN POI SO
PO'N V] HANH CHiNH CAP CO' SO

TS Nguyén Nhat Quang
‘;;;TI Vién Khoa hoc va Cong nghé VINASA

Thanh vién Hdi déng tw van Qudc gia vé KHCN — DMST - CDS



Lich sir khai niém ban sao s - Digital Twin

PHYSICAL DIGITAL TWIN = Ban sao vay ly (Physical Twin) nhitng nam 1960. lién
" VIRTUAL SPACE quan chuong trinh Apollo 13
i > —A— = Tién si Michael Grieves "M& hinh Khéng gian Phan
() Quantric |- 94 chiéu" (Mirrored Spaces Model) va sau d6 1a "M hinh
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¥i - 13 fli

Phdn chi€u Thoéng tin“ (Information Mirroring Model)

" INFORMATION n Ll nam 2002
< ' : y w4 ien
| Piéu khién ] _ = John Vickers of NASA, ndm 2010 lan dau tién dua ra
J,,L / —_— = thuat ngir ban sao s6 (Digital twin) trong khi cdng tac vadi
‘ Két ndi sd ‘ Dir liéu sﬁ" Michael Grieves

= Cap d6i (Twins) gdbm 2 thanh phan:
= Thuyc thé, hé théng hodc qua trinh vat ly (Physical Twin)

= M0 hinh s6 (di liéu, thuat todn) mé ta thuc thé, hé théng
hodc qua trinh vat ly (Digital Twin)
= Tuong tac thong tin hai chiéu gitra 2 bén




Khai niém hé vat ly - sé va quan hé vé&i ban sao sd

Ban sao so = Thuét ngit hé vat ly — s6 (Cyber — Physical System
Tinh todn CPS) dugc Helen Gill dua ra ndm 2006 va phat trién
Tri thure nhanh sau d6. Ddc biét la trong xu huédng CMCN lan
Théng tin ,
Dir liéu tho tw
Khobg giatraiet KhiE S = Céc hé vat ly sd 1a cac hé trong d6 thanh phan cong
Quan trac (Khong gian sd) iéu khién . , . i o,
N o - nghé s6 dugc tich hgp vao trong cac hé vat ly (co,
— ¥ dién...) dé tao thanh cic hé théng tu dong diéu khién
“ Physical va ciac hé théng théng minh. Vi du: Cic hé théng
Khéng gian thyc thé trong xe hoi, chi€u sang théng minh, giao théng
V4t chét thong minh...
Nang luwgng

= B3n sao s& 1a mot cich thirc td chirc théng tin cla
thanh phan sé (Cyber) trong cac hé vat ly — s6. Cac hé
vat ly — s6 phirc tap déu doi héi cé ban sao s6. Cac hé
théng diéu khién ty déng don gidn hon thi cé thé
khéng can

Hé théng vat ly — sé
(Cyber - Physical System CPS)




Thuc thé vat ly
I

Data fTow
Phy sical entity «——— Control flow

Trwc quan hoa dir liéu
(M6 hinh 2D/ 3D, danh
sach, dashboard)
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. , e M két noi
Nén tang dir liéu ang ket noi
ban sao s6

Dit liéu mo hinh (GIS/ BIM)
Dir liéu lich sir (Cap nhat bién dong)

Dir liéu tri thirc(Wikipedia, tai liéu, Al)

Kién tric ban sao so

= D{t liéu ban sao s6 bao gém:
= Dt liéu md hinh (Model data) md ta ciu tric cla thyc
thé va cdc qud trinh vat ly, x3 hoi
= D{ liéu lich st (Historical data) cho toan bd vong doi
cla thuc thé vat ly. Ghi lai toan bd céc bién déng cla
thuc thé vat ly cling nhu tuong tac gitra cdc d6i twong
= D liéu tri thirc (Knowledge data). Tri thirc rat ra dwoc
tir qud trinh x& ly di¥ liéu, théng tin. Puoc tich Ity dé
tao ra sy thong minh
= Cong cu tryc quan hoa dir lieu. Thong thuong la mob
hinh 3D thé hién cdu trdc vat ly. Tuy nhién khéng nhat
thiét. Trong nhiéu truéng hop cé thé dung 2D (Ban
d6, ban v&), cac dashboard, bang dir liéu
= Mang két n6i, théng thuong la 10T, cac hé théng phan
mém bén ngoai hodc cac nén tang két ndi cdc nhdom
ngudidung cda hé théng



qua

Cac hé thong vat ly — x3 hdi — s6. Sw m& rong khai niém

Khéng gian sé
(Khéng gian diéu khién hoc)

Ban sao sd ‘ 3 8 8 B
D|g|ta| Twin Ghi nhé, thiu hiéu, dv bao, ‘\

Di¥ liéu

toi wu hoa Iap ké hoach Théng tin

S = dieé |eu khién
lnternet van vat loT
Mang xa hdi loP

Cac nén tang cong tac

n tric
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Thé gidi Khéng gian vat ly — xa hoi
thuc

(Khong gian thuc)

Cach sdng, cach lam viéc ciia con ngudi, to chirc phai
thay déi cho phu ho'p véi méi trwérng méi. Qua trinh
tw thay déi nay dwoc goi la chuyén déi sd

Xu hudng phat trién mdi nhirng ndm gan day.
Y&u t& x3 hdi dwoc thém vao md hinh dé tré
thanh hé théng Vat Iy — Xa hdi — S6 (Cyber
Physical Social System - CPSS) hay con cd thé
|a cdc hé théng thwe — sé.

Con ngudi khéng con la yéu té “dirng ngoai”
hé théng ma la mdt hgp phan cda hé théng.
MOi trwong vat ly (co s& vat chat, may mac,
thiét bi) va méi truong s6 phai duoc thiét ké
phu hgp véi su tham gia cla yéu t6 con
nguoi.

M®Oi cad nhan, moi cau tric xa hdi cung va&i hé
théng thé ché ciing phai thay doi dé phu hop
v&i moi truvong vat ly va cong nghé.



Ban sao s6 xd — phuwong

Gan dan, sat dan
nho két ndi sé

Dich vu cong
Quan ly nha nuéc

Nam chac dia ban
thong qua di liéu

Quy hoach phat trién

" GIS - BIM - AR/VR

\ S o <I’h6ngtin

cbuligud ., ) Kétnsi

Pia phwong éf’j D -Em

Con nguoi, doanh nghiép,
dat dai, cong trinh... “Pung, du, sach, séng,
i liéu

D théng nhat, dung chung”’

Khong gian thwc: Vat ly — Xa hoi Khdéng gian s6: Ban sao sé

Chinh quyén co' s& “Tinh - Gon - Manh - Hiéu ning - Hiéu lyc - Hiéu qud”
phai nAm chac moi ngwdi, moi vat, moi viéc trén dia ban quan ly ciia minh




Ban sao sd x3 - phuwong va ban sao s6 cap tinh

Ha tang ding chung = Cac CSDL co ban trong ban sao s6 xa phuong nén dugc trién
cdp quéc gia khai & cap tinh dé cé thé dung chung déng thoi dam bao két
néi an toan vdi cac hé théng & trung wong
Federated = Hé théng phan mém quan ly ban sao s6 x3 phuong co thé
. . . L N o . R N \ \ ~ g
Digital Twin £ dung chung hoac trién khai riéng cho tirng phuong xa tuy
o AN N ~ 2 .
= 'S theo diéu kién cu thé cua dia phuong
P Ko
- v ? ~N ~ N N A ? ~ n~ . .
‘§ Céc irng dung dung chung | 8 = Ban sao sO xa phuwong la nén tang dé xay dung Mini 10C
o API - dich vy di¥ liéu £ phuc vu quan ly, diéu hanh dia ban
e Bansaosd hatangciptinh | @ . A . e , .. . .
= MOt hé thong két ndi tat ca cac ban sao s6 xa phuong cung
O bo s . 2 N s AN ~ A S . N v
o — Di¥ lidu 5 vOi ban sao s6 cac ha tang ky thuat, ha tang kinh té, van
‘€| | Quan trac 2 , N e . N a2 , 2 .
S ‘ s hda, y té, gidao duc dung chung cap tinh c6 thé duwoc coi la
- | 2 AN Jen e o . ~ ?
i gl L 9 ban sao s6 lién hop (Federated digital twin) cap tinh
i o 0 i 3 ok == L ‘(8 A N 2 AN jen ~ s ~ 2 N
- T o = MO0 hinh ban sao s6 lién hgp cling c6 thé dugc s dung hiéu
l{ Thong tin | Phan tich di¥ liéu, | & s as1s v " A L AL A : .
N Al, tryc quan héa | - qua dé lam kién truc ha tang ICT cho do6 thi thong minh, lang
Bl SN xa théng minh




Vi du vé ban sao sd x3 — phwong

Dir liéu: Két ndi:
- Dancuw - Nhantin ndi bo
- Hé gia dinh - Congvan di dén

- Thén/ T8 dan phd
- Doanh nghiép

| - Trungtam phuc vu
hanh chinh cong

- Cécto6 chirc khac - Céc irng dung dung
- Patdai chung cia TW

- Hatanggiao théng - Cac ung dung dung
- Cay xanh chung cta TP

- Chiéu sang

- Cap nudc

- Thoat nudc

- Dién

- Hatangvién thong |

- Hatangyté

- Trudnghoc

- Hatangvan hda/
thé thao




Hoi dap va thao luan



