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—\ BFTFEEEREN
£ 20 T 2009 3 E S E LG EHE AL S B 2R AR R 2019 4 1SO
23247 TH] [7) ) i ) B0 2R 2 R GEHE B bR v 5 SR 0 - AR [R) B0 7 28 A AAORH o ) B

7€ RN
2 BepAr ROl S B ORI & (14 50
RHFE BE5E SCER ARk Hr3C5E X I} 1)
Airframe Digital Twin is an integrated
system of dagta, models, and anaglysis tools ﬁ}%ﬁ??iﬁ%fﬁﬂﬂﬁﬁ\
to represent an airframe over its entire life 1:%&%%[]%*)?15:*@}&5@%&%
cycle to provide actionable information Gs lzg\é}\ixaﬂu&%/l\iﬁ
AR for making decisions now (diagnosis) and FI% V\]i%%%ﬂﬂ%» #ﬂU:W 2009
for the future (prognosis) on a fleet-wide %EJEE%‘EE i%ij?é‘/l\ﬁ% Iy\jl]/iﬁ
and individual tail number basis %#ﬂ%lﬁﬁ@%ﬂi, oy T
I . FIA KT o
considering all sources of uncertainty.
NASA A digital twin is an integrated BFZRAEmE—NMER T 29 |2010
multi-physics, multi-scale, probabilistic 7. 2 RS RN 21005 B X507
simulation of a vehicle or system that uses | K{T#5(EL &R %E), ‘&0 LB E
the best available physical models, sensor | ELAHIAR Y | S AL 25 FIRAX
updates, fleet history, etc., to mirror the F 52 Sk Iz il LS K AT RS I S2 B
life of its flying twin. PRI
Dr. A virtual product is a use-specific B EE S E M e g 2011
Michael | informational or bit-based representation | #1703 T AR (S BAL R IX,
Grieves | and its associated rule-based environment | F13E T i 1 F 0 H = d A H
of a physical or atom-based product and | ZR4T 4 B A4 5 10 32 10 ) £ o
its natural behavior. Virtualization: JIFS7 -
Creating an informational or bit-based B N T R B
representation of a physical or i B R T LUARR M5 B AR IA
atom-based product. The Information ML FE
Mirroring Model (IMM) as a framework | {8 BEBHEEE NS PLM
for conceptualizing PLM and explored the | FJHEZE, 7~ T 4HE = 5 AN 2L
implications of the duality of physical and | 7= 5 — o TE & . i FH B~
virtual products. The ability to use virtual | dhfCE B MK BEJIRTL T
products in place of their physical 5 BB BB A E
counterparts drives the value of the IMM.
NASA/AF | A Digital Twin is an integrated Bepae kot —NMERN T 24 2012
OSR multiphysics, multiscale, probabilistic iy, 2 RS RN R B BT
simulation of an as-built vehicle or system | {7 #5(5L R 45), ‘© 0 LB E
that uses the best available physical PR | ST AR AR R R
models, sensor updates, fleet history, etc., | [ 51 e W B 52 K AT 8% K 22 fr
to mirror the life of its corresponding R
flying twin.
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R’HF P X ER AR H3CRE X Nl

USAF Digital Twin, a virtual representation of BpBEm R RGN BRI, (2013
the system as an integrated system of VENSZERIB AT BB 2R G824
data, models, and analysis tools applied TE BN i ) 3 A N R 0
over the entire life cycle on a tail-number | #A R0 41 T E A RL 22 5t o
unique and operator—by-name basis.

DoD Digital Thread: An extensible, BFeRE: My R, ThECE (2014
configurable and component FH A AV 2R o3 AT HESR, S
enterprise-level analytical framework that | %05 R AR AR, A LA
seamlessly expedites the controlled 2N A RS B %ﬂ%%é}f
interplay of authoritative technical data, PR AR EHE . R B R
software, information, and knowledge in | iR HI5Z %28 H, L_J:_lﬁll:]%l];%
the enterprise BiT ~ R EHE H R o AT RS
data-information-knowledge systems, B, W RGN Ay B A
based on the Digital System Model R E AT FF .
template, to inform decision makers
throughout a system's life cycle by Bz R B R SRR B
providing the capability to access, RGN Z YY) £ N EAN
integrate and transform disparate data RN &, @A AL
into actionable information. RN R T I PN AE /5 S
Digital Twin: An integrated multi-physics, iﬁfﬁﬁﬂfﬁ‘{ﬁ'J L3 B 4 B AR A AR
multi-scale, probabilistic simulation of an Ay BA P R sh A R o
as-built system, enabled by Digital Thread,
that uses the best available models,
sensor information, and input data to
mirror and predict activities/performance
over the life of its corresponding physical
twin.

GE Digital twins are software representations | 2R A2 % = AL FE ) [2015
of assets and processes that are used to | 4314, H-TH M. TN
understand, predict, and optimize PERE DAY 55 7= Y o B AR R
performance in order to achieve improved | 1 B =% 4320 il B iy
business outcomes. Digital twins consist of | 8737 /7 1B 55035 DA i .
three components: a data model, a set of
analytics or algorithms, and knowledge.

PTC A digital twin is a function of things (the | FZRA A2 ) = A5k 1) 12015
devices and products generating data), B IS AC S AT DN
connectivity (working to bring networks | i & # (=B ARSI )
together), data management (cloud AR R BT R . (R, e
computing, storage, and analytics), and RIES 5PN 6 HE XS
applications. As such, they likely will figure | #J %,
heavily into the construction and logic of
loT platforms.

Dr. the Digital Twin is a set of virtual BFzamE—HEMEEY |2016
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RiiFE EL5E SUER R Hr3CE X inp |
Michael | information constructs that fully describes | 4, T DL MO JE 1~ 2% 51 21) % W0
Grieves | a potential or actual physical JUART 2% 1) 4= Tl b 3 3R B0 B0k
& John | manufactured product from the micro HHHEH] R . FERAIRE
Vickers | atomic level to the macro geometrical N, Bl DL B AR AR AR AT

level. At its optimum, any information that | {a] SIZi 45 3] (4 B 1) 5% 5 A5
could be obtained from inspecting a B BUrar e = Fh i #
physical manufactured product can be FERAE R R Jr 2R A Sl
obtained from its Digital Twin. Digital MFIEEREE. MRFEAE
Twins are of three types: Digital Twin 2N YIlIP S S Y N E L (AN
Prototype (DTP), Digital Twin Instance .
(DTI) and Digital Twin Aggregate (DTA).
DT’s are operated on in a Digital Twin
Environment (DTE).
it 8 A digital twin can be defined, B 2R A R B Ak (B 12017
fundamentally, as an evolving digital A B B S A Y AT N T
profile of the historical and current IR o 1K A — PP RFEE AL 4
behavior of a physical object or process i, AT S SR
that helps optimize business performance.
IBM A digital twin is a virtual representation of | #{FZZEA AL M YIFEGT R Bl & [2017
a physical object or system across its AR N I B RLERIE, IF
lifecycle, using real-time data to enable T8 3ok A FH SR H s S P B L 2
understanding, learning and reasoning. SIRHERE,
f£¥6 V. | A Smart City Digital Twin is a smart, FEW ISR E N 2017
T loT-enabled, data-rich virtual platform of | B2 SCHRFIBER . B FE=F & 1)
a city that can be used to replicate and W BTG, o] T 5 ) A
simulate changes happening in the real PSR T R A AR 1R, DL
city to improve resilience, sustainability, FEI T B3 A M | ] RSk AN
and livability. HJE
SAP A digital twin is a virtual representation of | AN FZEA AR YN R El 2018
a physical object or system — but it is RAHERIE, (EAULE &
much more than a high-tech lookalike. BHEAMNUL . A% 2 E 728 A ke
Digital twins use data, machine learning, | 24 . M85 2% > FIAEE A > 45 B
and the Internet of Things (IoT) to help LA . BHET ST R 55
companies optimize, innovate, and deliver
new services.
ISO CD Digital Twin: fit for purpose digital Bz ek RIS EY) (80 2019
23247 representation of some realized thingor | #£) HAKEE HHE 7L #

process with a means to enable
convergence between the realised
instance and digital instance at an
appropriate rate of synchronisation.

iE, FFIERLIE PR R
LS 58y S Z Al —
.

TS LIRS HE TS AL 5 SUE S A H RAYE 2R R AR 5 X
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mr: BFEEERNABRE RWELENROBFER, @, R
FBHE PR SZRERE . SH. T LA REPRES, BRI iEL K
TR E A RIATR, BIARSCH A B A B2 S R B &, FIE
U 2R < 75 FE M B SEAR S S AR i R B Y B PSR

ARF A “Digital Twin” BN “HUy AR, I ERXAS “4R7 5, 2N
TAEH T Hog “AR” Al SRRt SR S AL Digital Twin B RlH ST 2EAS
IS 755 S OB SE Vo AR 1) o SO SOOI It SR ILAE S A P Rl 25 X

1. HYNASEAH, ik, SEfk (object, entity):

2. HYIIRE R B, Wkl kR e, R IR L G () &
4; (system), WIHEHARIER: (b) REZZRG: (system of systems), HMA R TFE.

NECFARAEIN AR R, B EAREARRE N4, XA digital(ly)
twinned/twinning FJRIEREHRH 743 18], 7 EAHSCARER RM . Rk, “H0r
RAAR” A RIEF WS UM I E A e

1. Digital Twin X —IRE G T & KB R PrACGRIES 28 TR O,
CARAE @ B AR SRR S5tk R, 322 A e,

2. WSRO R AP A AR AR (i R SR T B A, e AR A A
A0 B 2R R SR A B AR A SR R A R SR R =R 5 — 5D

3. BRSNS Ao R B A AR AR R, A S A
T i Pl ISR R AR AR AR BRI, A0 SRR SR B SO R B
VISR SR 2R AR IR, DR R 2R AR IR AR e T, AR P SRR
RZHT, MAM K7 7, M5 TICH digitally twinned. #1401, #7224 i

4. fERSCY AR ST AMRIFE NS, WA BRI, A
By 2p HE AR 5 0 NP PR SEAA S BB S8 B SR R PIT AL B 3R e AR AR
HRG.
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AR AR RIBE AR, B e B AR AR RIE R BRIE R &R e, R
PE ML R RN 75 5K, TF A 07 2R AR AR IR 2 25 JH) B FL B P HE ZRAT RSE A RE AR
FIRAR S8 22 R AR BAR R RGBT RS . XA e B 2R
PRBR AR 2 PR AR HE ORTE L A HEZE . A ESE) 1Ol E L /s (& 4D,
SRR

S

R

ik ke

Rz FRHEZR

SEEN
AR

R FAZRGELip)
4 BB, SHAM . MAHESE. SR TR 58 &

(—) BRI BESEE

FTH R MR AR X B s BT AR AR B AR A
B SE AR AR ANZ A R R, ISR AR RIS R, AR TR EE R R
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