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Atlas of China's Digital Twin Industry?

Research Center for Sci-Tech and Finance
Yashu Zhu, Xing Hu

Abstract:

The study of creating an Atlas of the Industry is a sub-project within our
center's research on the transformation of scientific and technological
achievements. The objective is to gain a comprehensive understanding of
the core technologies behind cutting-edge innovations, the technological
competitiveness of pioneering enterprises, and the progress of researchers,
thereby enhancing the efficiency of technology transfer. This research will
be conducted 1n a series, focusing on commercial application scenarios in
key national strategic scientific and technological fields, with a strong

emphasis on timeliness.

This report is part of the Computer Science series within the Atlas of the
Industry research: The China Digital Twin Atlas. Digital twin technology, as

2Thanks to intern Khor Hee Guan of Research Center for Sci-Tech and Finance at PBCSF Tsinghua University for his research
assistance in this report. Khor Hee Guan is PhD. student at School of Biomedical Engineering, Tsinghua University.
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a cutting-edge innovation, enables the precise mapping of physical entities
in virtual space, creating a "digital twin." This technology leverages the
Internet of Things (IoT) for real-time bidirectional data exchange, allowing
virtual entities to comprehensively reflect the lifecycle of their
corresponding physical entities. It supports simulation, prediction, and
optimization decisions based on integrated underlying data information.
Originating in the U.S. aerospace and military sectors, digital twin
technology was first applied to industrial production by General Electric
(GE). Driven by giants like Siemens and Dassault, the technology spread
from the U.S. to Europe. With advances in artificial intelligence, [oT, virtual
reality, and the rise of the metaverse concept, digital twin technology has
been continuously refined, demonstrating significant potential in urban
management, smart industry, autonomous driving testing, and healthcare,
thus becoming a crucial technology for driving digital transformation and

upgrades across various industries.

Based on technological complexity, digital twins are categorized into five
levels. The technology is currently in a rapid growth stage, driven by the
development of the digital economy, industrial internet growth, policy
support, technological advancements, and increasing market demand. Key
technologies of digital twins include modeling, rendering, and simulation.
Modeling technology creates digital models of physical entities through
methods like 3D scanning, parametric modeling, and reverse engineering,
with representative software including SolidWorks and CATIA. Rendering
technology achieves realistic visual effects through Physically Based

Rendering (PBR), real-time rendering, and cloud rendering, with
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mainstream platforms like Unreal Engine and Unity. Simulation technology
uses Finite Element Analysis (FEA), multiphysics coupling, and real-time
simulation to model entity behavior, with major software including ANSY'S
and ABAQUS. These technologies require collaboration in fields such as
computer graphics, Computer-Aided Design (CAD), Computer-Aided
Engineering (CAE), and physical simulation. Industrial software giants like
Siemens, Dassault, Autodesk, and GPU manufacturers like Nvidia and AMD
are driving the development of digital twin technology, with future

technological integration expected to mature digital twins.

The main participants in the digital twin industry are divided into technology
service providers and integrated solution suppliers. Technology service
providers include Computer Integrated Manufacturing (CIM), Building
Information Modeling (BIM), and visualization platform manufacturers,
while integrated solution suppliers include operators and large internet
companies. The competitive barriers for digital twin companies consist of
technology, business, and resources. As technology develops, digital twins
face challenges such as business model maturity, high technical support
requirements, lack of unified standard systems, and incomplete data

capabilities.

Digital twin technology has shown significant application value across
multiple industries, promoting urban management, smart industry,
autonomous driving testing, and smart healthcare. In urban management,
digital twin cities use [oT and Geographic Information Systems (GIS) for

real-time monitoring and optimization, applied in traffic management (e.g.,
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Siemens and IBM's smart traffic systems in Singapore), zero-carbon smart
parks (e.g., Microsoft's Redmond campus), and emergency management
(e.g., GE's solutions). In smart industry, digital twins cover all stages of
discrete and process industries, improving production efficiency and
equipment reliability, with major application companies including
1SoftStone, GE, Siemens, and IBM. For autonomous driving testing,
companies like Waymo, Tesla, Baidu, and Aptiv use digital twins for large-
scale virtual simulation testing, enhancing system performance and safety.
In smart healthcare, platforms like IBM's Watson Health and GE
Healthcare's Edison realize equipment management, surgical simulation,
and personalized treatment, significantly improving healthcare quality and
efficiency. Overall, digital twin technology provides powerful innovation

drivers and efficiency enhancement methods for various industries.

In the field of digital twin technology research in universities, progress
between Chinese and foreign institutions is generally on par, but research
focuses and directions differ. Internationally, especially in the U.S. and
European universities, the emphasis is on fundamental theories, high-
precision simulations, and multiphysics coupling research, focusing on
complex system modeling and interdisciplinary applications, with leading
universities including MIT, Georgia Tech, and Johns Hopkins University
School of Medicine. Chinese universities excel in application-oriented and
large-scale system integration, particularly in smart cities, traffic
management, and infrastructure construction, with leading universities
including Tsinghua University, Beihang University, and National University

of Defense Technology. Chinese universities also promote the practical
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application of digital twins by combining cloud computing, IoT, and 5G
technology. International universities focus on technical depth and
interdisciplinary integration, while Chinese universities focus on application
breadth and system efficiency, creating a competitive yet cooperative

research ecosystem.

Digital twin technology faces multiple challenges in its development,
including immature business models, high initial investments, weak user
demand, difficulty in replicating customized solutions, and high costs,
limiting its promotion and implementation. The standardization dilemma is
also significant; currently, there are no unified standards for data collection
scales, parameters, formats, and cycles, leading to difficulties in data
integration and interface docking. The lack of uniformity in technical
frameworks and protocols also complicates project integration and docking.
Technical support-wise, digital twin construction involves large models and
data volumes, requiring powerful computing and processing capabilities in
computer hardware, and poses challenges for high interaction, high
immersion, and high-definition display on terminal devices. Insufficient data
capabilities also restrict the development of digital twin technology,
including low data quality, incompleteness, data format and quality
differences, and data security and privacy protection issues. Addressing
these challenges requires the concerted effort and coordination of the entire
industry. In the future, industry participants need to work together to build
an open and win-win digital twin ecosystem, promoting the healthy

development of digital twin technology.
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AT M NRE R 7 WAL TIHEHAL, X AT R A 83
WrEy AR QA , ABRTFFERARMETBANIF, FAZ
FHMEARAN TR, BERFULFTAAEH, XL RFER
HEMERNETS. EEA U ERE S ME, WHERKFEE
JoL R % T8 B SE B VE Je B R R

P BB AT EBA # 3 5 F o kA SR AT A AR,
FEaEH R T 4o 4 (Finite Element Analysis, FEA) . £ 433745
SR B % . A IR T4 AT &R B 2m ANSYS. ABAQUS A
COMSOL, ##ZXBHFH A AR 2T, I RKME— AT RS
FRARTEZERES. . BHELH T, ANSYS,
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ABAQUS ## COMSOL #y & A % A& T ANSYS v 8. A& R G/
COMSOL &, #FMEL¥F L, (EFFEP L4 CalculiX Ak & X
Woml e, EHASL A L, B4 ANSYS f2 ABAQUS %
AT LB R EAE AT L MRS, WEAN FEA B £ A
RpPika LA ZRE, BB H AL REM. WK, B,
FEELSMYAE L LW, FRY 44 COMSOL Multiphysics
F1 ANSYS Multiphysics # 17 4% A& % #T. COMSOL #1 ANSYS % % 4
Byfem A ERARANGRI T WA, MEARAER
FRIMEE £, FFIBERH OpenFOAM [~ iz A T A fu Tok 51 A,
RETEMEHeHEANTTRMA TR, Lo EETFHER,
EM L AA GPU i FFEEZITHERE, EHAHME Ansys
Discovery Live ## Autodesk Fusion 360, 2352 28 B 817 B 447 .
5] 5157 ANSY'S A1 Autodesk 72 52 it 17 B 77 W A4S, B A4k b E
MR RERGTERA, BERALMERA, —LETHFFEENE
i (5 B R % 77 2 40 Bullet Physics F2 PhysX 78 Ry % &, {5 B2
FE F N e Bk B A Rtk (Finite Element Method, FEM) | &
fR K 1% (Finite Volume Method, FVM) . # # # 713 (Discrete
Element Method, DEM) 71 % R B 2%, ix B0 5 ik 1 3 40 {5 7 % 5K
REZRN WA T2, EUHNEAZNHSETM. AR TEFAR
BAREENZE BT E, BRI A TARY, BRETENE
BT E BRI e T AR, £ REFEEH AR LI A A
= eAEETA. B4 @, B eI HE (High-Performance
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Computing, HPC) %% . GPU & # M K E AT IHH A EMN R X F e
F BB %% . NVIDIA, IBM. Intel 7&i% 2473 4L T 428 34,
FER HPC AW AFRF W ERELRE, BERITAEL TS
EARYF, EFL AR XA EZ AT, FEREAWEIE
—UEARMTEL. BE, BREHEERAETERE, it
HNBEHALELRE HPC R4 F GPURREE RS EXK, 2WEGHE LT
EFERAMAELANAMBEGWNERLRE, WHEFE T LK@
K, XAFERMAUHEFREL T EAKSK. IR EFEER
T HEE R ABRETEEE, AUERFTEAMEAR
BAEE . WA, EEANMEMRIETEAE S N E HIE X,
BEARKTEHLCDED G EERN TSR, HEHRR. LHE
FEBENEE SR KBS, FEERNERMEF T £ ERHTE
AR EA R AR R W, FEAWT Rt fo i DUE & T W % 57 A
HFERK. BIEKRE, FERAERFFAEIABRNILA 2, FER
FEARFREZCENRGAESGTE, TEHER M ANSYS,
ABAQUS. COMSOL #u Autodesk % % g 3F ¥ F 4, T T VB4 ¢ 4o
CalculiX #1 OpenFOAM & & B K gk, B8 £ 177 ZH A
BHXFHFEAAL, BRI £ ST Bt REDNET S EE,
XUEAFERIEGREERA . ARG TR EREREREY
R, LU R FEABAM BB E 7 A F K
EHFFERAF, BE, ERMFEXZAXBREARASHE
B CInternet of Things, 10T) EAKYI X8k, W [F 1E A UL I 4 2
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IR LEHRFN, TAAFEHENER (wE 4L o W
REBLERBENE IR RXRENEZRN ALK, REFLE. &
BEBERE, ABRTFEEREEAHNEME L, LI LHKEN
A EH . ERBANA A ER P K oy LT 4048, @K T A E
f17E 2 (Physically Based Rendering, PBR) . SZBt 8 0 = V8 Je 4 7
., BHRETANEN, XIFERIIMENNLENLA, EHF
AEZRENERRELEKR., FERARBTLHFE A, ZWEFHE
g7k, AR R IR A AR R B SE B N SR 9E 1R O N1, B
W1 PR SEARE T B IR A B AR R R T EAT A, O T AR AR AL 58 B SR
MR BEATRNART ZE, EFRMFERAAZ AWHKFELR, &
BT a—WMBEXE. FRPLETE, REE4-HEMAKITE,
ABFEERERAGITEMGFMEE T, R AL B 404E AL 2
TR AT E, MR R T FEANE TR AR
k41 FFFEXBEA

FA . . FETREM | 28 | BREF
%a | 7 i gt | FW | Exk
M 3D HFH LUK TR KT | Artec,
3D 4 Rz HE, B R x B Y | Creaform, . .
# 4T HO4E 4 B fo = # W 4 E | Geomagic g =
#, Design X
B’ p % F CAD HHREFEEXITSHE .
ok | PEER mwanran, saman | e | B | &
JUR TR An R 45 4. ’
%6 3D A CADE A, #it | Geomagic for
W T2 | E#ERI LR ®kEKE, F | SolidWorks, % 7
7 CAD #itrh#fTemE#E, | SpaceClaim
s ERERBZENLE 5K
B | ETHE i . o . - | Amnold, V- - o
3%{71( E}/\j&:’g_% gf/;%fiﬁzj]a iﬁk@ﬁ}\—@ Ray,OCtane 7!5 FE
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siEhiIED

®#MT GPU wit&E e/, A
ot o | TR G EEZ A F A B A T K | Unreal Engine, B, o
FHER |y gien, AT REA | Uity AR
H o
MA =M FATITER S, Nvidia Iray. V-
TER | EAKFREGHFRER, | Qo 7
%ﬁEﬂ’JE’.%)&go
KEZRXBEE#®AERANE
Rzh |7 RERIR S 7B ABAGUS . .
#t ZEEA. B BHEFET | comSoL. : =
AT VIE
\ COMSOL
TR | zyEy %ﬁ%f#%fi%ﬁﬁxﬁ w7, | Multiphysics, - .
BAR | me | ERRGHTES S, ANSYS a =
Multiphysics
W R BBk A g?ssgjvery
SEfTE | GPU i 48 1jr\ﬁ BE, LI Live, Autodesk = v
kﬂfxﬁé’ﬂﬁ}iﬂ *ﬁ’o Fusion 360
&A AT ] JEAR) 5
%3 FENE TR FrIR A T B FTEHE A
Artec 3D ~ # &, = AN
Creaform /1 £ XK . HWEEZ, &
Ametek % 1, Lo M 2 am B E 3D HHE
o Geomagic Design X3D RARE, BIEEAE;
A Systems, = & R HBBAETHE
Dassault Syst ¢ mes, | - ..cap JUAT # AL Ky BRJLAK 4){71%
PTC - PR,
3D Systems, ANSYS OpenSCAD i;ﬁzi%
AR, 5 | GonEhgsrygs
,S#tg(il(esk, Chaos Group, None wiEAE. A | e E 2 GPU M &
NS BRAT. KKRW | EkE; ERHEEE
A At 2, WHITHA
Epic  Games, Unity | \ . & | K EE R AR P A
Technologies B 7 i
Nvidia, Chaos Group None i W=
ANSYS, Dassault Syst | ., .o H IR T EEEHAEERAE
. ¢ mes, COMSOL TERIE, 4B
gi COMSOL, ANSYS OpenFOAM SHMBBE | BB ETEEALE
Bullet Physics, | f& B & A . | &; L FEEF#H
ANSYS, Autodesk PhysX GPU i3 T Ak
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I BFFERIREEE

(=) HFL25

BFEFEZRANAHFEATEEERFHA (Information and
Communication Technology, ICT) 3314 37 ik 31 B €1 #7 o 4% A 4 22 5%
W, CRETETEREN, #a%k4&. sitH. A#HE. ALHE
fE. MBMEHANE>. 2. KBABRTH. BFEFIR
BREETHS . HFe®. ELRFEHXTL, DEEAERT
W, BRBEFUHRERAREMCFREA. B OETHEEN X
BAFEZ, BIBBERANE LEXERART, RS 5
Kt e X K. RFEFHNF A O eREE. TENIFE. THE
iR e, BRI HWEFHEMBLES RS,

BFRAFREBNBFFEBEARENARERZ —. MEHT
UEAMARGERE, 2HEFENERN T VR W FEFER,
SV FRBEFABERAN TR EEFRIGERK, HFFLE
BARTQEME TR FHE A, e DI k2 A& 4 B
Wy e, Bl A, AR £ SRR, BRIEE K AMK
EFmRE. BFEFHRRERT KAENEAE £ & A7 7K,
RXARFEFERBET FENREXERMLA . A, FAEE
A . #EB X CInternet of Things, 10T) . =it & . AKE LA
T & & (Artificial Intelligence, Al) EH F#& Kegh b F, #H—F
T HFF AW, EREE N AT, A, BE
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XTI T RO G bz T RFFERAELRHE, &
BT, BEVRE. REZRFFRGZMA. B2, KRFLH
WA RN ABRFFEEARMET BzwyEahfu @y A wl =,
W N HAEBAT A o4 ) Fo 5L 2 o T oA Bk 5h A1,

(=) T EBERAE

TUVEBRMERKEEHNERSE., BRAGMRGSELAT L
REMAEFRAGMEE S, BL IR AZIRE . HE. REA
ARWEBRERE, NTRGEFAE, AUFELREFEETY R
ZHERENAT., BBz T B KM (Internet of Things, 10T) . =it
H. AHBEI . ATE & (Artificial Intelligence, Al) . # 4 1TH
A g RAERA, BEIHEEXEMSN, ZHAMRERE,
e RN EEERERE, TV ERMNWZCE T2
wE N F AR, RETV Ra2EEEME Tk,
RIAEFREEMF G R E, FIRMEKEZERAMGEREAS, AW
IRESGHEF R am A FELRE

TVEBRMERGBETFFEARARENEEZRRZ —. fEAM
M., 2 H. ABRESMAATHRERAE T AT R 6
A, TWEBRWEZITERE. 2. REMAAWAT LR S/
WER, BFFARAEL VIR ES T, &3 = LR
BFWER LR, ZIPTHEFTE, RERSHZERE
HAEEREARN, THEARGEREEF. £FRE. REE
wAEN S EEE T HRBE RN E, DERAT I LA
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FHRERE, REATEE. TVEBERMLRE R T BEENRE
R, BARFEARBET FEWETEBERIE, BRT LT AR
KEEA . WA, T EBENANS ZN AR R, RETHFE
ERAEGGREE, EEL S8 EREY B, BX T LT
MEHFEENRE®R A, SV THE e &~ EEMET
BERE, #m L EFufirfh. ghhrmid, RA%XGES
A8,

(Z) BEAAE

2019 F 11 A £ 2023 1 A, wEE#EG =L, RFH LK EEK
MAEmAFTERFTEEHE. 6%, BXLXEREZRAE
2019 4 11 A £ (AT he#HFE L AARR S LA ERESG LR
M ER) , BERLKLRE “IBRWN+” #EX, AREFLREEN
5&7, ERRBMTIUNERE, BFFLEE5EEMERAEX
HHA, M5, 2020 £ 4 AZZ R (AT##E ‘L AHK
B THARBRHEFREERAENE ) , #— TR B FEA
BABRIH A, 2020 4F 12 A, Tk frfs BE AL A M ( Tk Lk
PG #T & BAT TR (2021-2023 ) ) XF=HE. RFFEEH
KFE&E R, mEFREAEI LA,

BT 2021 &, EREWANEKFEFER T AR AN L FHt—
Fhmig, 6 A, BFRLHA ( “THL” HFEFLEAR) , &#4
MBERFEARTURARTEERS A 11 A, TR Ek
WEA (“THE” ABEFLLEAX) , BARFETEHAE
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HiE, BARAGE LSS TR, 2022 F£4], BXRXRAEZE
RafikA|lHERBY ( “THAE” AZAREAX) , BREHhE
BFEERBULHUATEEE, FF 10 A, EXgEERELS (8
TRBR IR B B AR LR FHAT TR , WwEBERERAE K FHER,
2023 441, FEFRMESF LA (BT FERRERA AR ,
REURFEAEBREHESHENEEBLE SRy,

LR, PEEEARTFERARENAFTEHEE KT
—ETEWNRFER, AHlEl, WMEEEIERATESHRRF,
BYFEBARAANEZNRAFE, EARLEARCFES LS
Bt KRG IR R BRE R A

(W) AFEX

APRERRATHRERKERTFERARR L RNEZ R,
ERFEFHURAEET, AFFEEAGEATE W R BT
MR, HAEETLY, WTEE. RREEG . EITAAT ETMN
e AHEETRIL ) AR, flaw, £FE T LS
B, BFFEEARFmRRIT, £FRIEVEINE, BRART
THRIEREMAPEE, ERTEEATH, KT FERTWHERX
T HMFTETNEHEEMRMEER, RE T WH Y ZATHEA
RERE. FRENRG., KT ETMEKTRRE EF TR LA
HEATHFFERARERARE., AUTEEEMRRFEZTE
HMEABN. MERASESWAEN, THRTFENEAT =
K iz, MESATWFERTRH,
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ELS 2R UNERENET, RFFERRTKARI T
PEL BT HER R E. &A% 4A L GE Digital, 77,
PTC. Ansys, AR A% %, TRLEHAFNETFEEMAT E,
AXE—FHOAK. REBAEFTRANBET HeEFE, L€
BHEAEMSVAERBENETEHATE, GEHESEATLNHT
I FHFRK (xR 6-1 T o

RAZ, BGE. WITTFRPTCEAN, BELEANE AL,
Fr & 7 %7 Predix. COMOS Platform #1 ThingWorx 4% & F &, ¥
EPRENREENENEA L RBEEN L T LMHIT E. R,
S E A EH BN RE, WIEKRARLZE ABB. Ansys 5
SWeE, BEELAZEMER, ARRHETOAEAZE, R
B EN T ERFEERS

Blar, Ansys 8 Twin Builder 2 — X B & A # 4 BiFfr ¥ E
SARBRORENERT R, vEAIE MBI ENERE, ZIT
BEMNLZOBN ARG ESHFTE, FHERATAFRE, &It
MR f i N RS F A, AVEVA IRHTEE TR, B85
REBNBFEAFREE, XHANRITEEFLE4 B TR,
Altair 5 ACROME BV e EXRH T BT FAEEH TR W7 @ H
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K2, T Bentley # iTwin Platform JUM & F % F 418 09 & 5 A0
WEM . k6287 ESZREFTE BBIEFIL

XA S A B AR T BRI T HFF AR 2 AR
MNIRRI, £FFERZEEY, HFFEEERAL L HFAL
HARGF A RNEEZRET. BIEN. TR NZES RN E
WBIA, A RE 4% A B TR 5 oF TR0 An AR e B SE 3] AL, AT SE B AR
ERAFEAER. MERANE T LEMNARNL, HFFAE
TRBERAN T L EGFHEENEENAC,

61 EREREFFE BRBEAFTE

FEAK | WEFE ke LEE R T
BFEFRE. BT
MEWHEFE., /T |ARE. X
Ansys Ansys Twin | EF M BEMWHEFE | & . M Z| BEE | wwwans
Builder B, ETEZB NN | M KX 5 #t & | ys.com
BFEE. BETHE | HF
W T E
Unified
Engineering,
Unified W T . &
ggftr::,lonzsset Ifiy’tﬁ\\%?:ﬂ@\ )R EF* | www.av
AVEVA Performance I I?FT?%%M * N Eﬁjz % | eva.cn
Management, TeEFIEE & AT
Pl System, 2
Process
Simulation
A FE L H . www.alt
Altair Altair Activate | /= & JF &% friz g #om T _ | air.com.c
L e | K
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R R T T
4
5

il
N
iTwin Bit. A& T, ) /A\m g | Www.be
Bentley Platform . A i ] N ntley.co
. %o m
H fu g
TAE%
it = Mt K
5 & W .
AR5 s
Dassault 3DEXPERIEN | %&1it. A/, #l&. | F T & . | BF | www.3d
Systemes CE AT, mE% T ¥ % | #% |s.com
F N
BEL5E
TR E
M= K i
g WWW.eSi
ESI Group | Hybrid Twin T R R /Z%ﬁﬁ HE -
AL . Bt & | group.co
R’ EA m
HLAR
T, REMRARE | T . &
NEGEBANESE | . B b3
GE Digital | Predix SRR AR, | B R | D | WWWeE
o0 % | com
ME. BAT. BfER | AL #l &
F %- N2
&l E
Azure  loT, = _
Vicrosore | AZUre Digital | B B LT EF M E |7 | Bz |
Twins, Azure | g %- N2 #H| R
Functions % T . R om
%
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M &l &

B, o= A
_ MMk . | gx | VWM
Maplesoft MapleSim FE LR . . ) lesoft.c
P P S BA .| A %
E 57 & W
&
A 2
Creo, B
Windchill = % B B3 | www.ote
_ 7 .
PTC PLM, TR, BERRS | L | P
ThingWorx, T fn® A AR | com
Vuforia % #. T
MLk S
N o lmE .o | www.roc
Rockwell | o JEWT B . ENUR | it H BE | kwellaut
Automation K. EREI% /)llbi‘ . % | omation.
KB * com.cn
Plant  Sight, | i TR, E#G | T . # _
siemens | COMOS K. HBEEEE, | ¥ CANCES ?r‘f;::'ceo
Platform, TlEzt., WM | W . KX & | # L m '
Xcelerator AN &
Ariba
Network, SAP
Asset F o K %
- = N>
Intelligence e Tt VRN ) /‘m \
Network, SAP | | ten e . MZE| BE | www.sap
SAP o X, £7-%E, T \ \
Logistics My LB i 4 5 [ & | .cen
- vz Y K/
Business I 1z |
Network Fa T &) 3
SAP
Fieldglass 4¢
ity Rk | Zpr g | Ly | s
i \p 4% # DA = i
Unity Manufacturing A, T VER#HEXE b o 5 unity.cn

Toolkits

G A %

e AR IR

Fa%E
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%62 BERETFE ARFFEIL

] H AR

3 1 It

Ansys

2020 % 12 F 9 H, ANSYS HEH KR ANFERGHATT — gk, 2
£7 2068107, 199446 A 1 H, ANSYS#HAT T A AR,
B BB AWE

AVEVA

AVEVA i % JLF B# 1T T £ B0k . OSlsoft T 2020 4 8 A 25 H
PL 50 12.% 7t ¥k 1 ; Schneider Electric Software T 2017 £ 9 A 5 H#
Wl ; FabTrol Systems T 2015 4 6 A 1 H A 650 7 %t J4; 8over8
T 2015 4 1 A 5 HDL 2690 7 # 44k l; Global Majic Software T
2012 4 12 A 17 H# % 4; Bocad Group of Companies T 2012 4 5 A
23 H#W; Z+F UK T 2011 & 10 A 3 H# 4% %; Logimatic -
MARS T 2010 4 6 A 7 H#YxJly; ADB Systemer - Oil & Gas T 2010
#£6 A 3 HuytdW; iDesignOffice Pty Ltd T 2009 4 3 A 30 H ik
.,

Altair

2023 £ 12 A 7 H, EEH R SQHFHALZ T Altair — KB E .
2004 4 10 F 6 H, General Atlantic 72 Altair B9 A 2 A 4% T
3000 /7 % TG

Bentley

2023 4 10 A 27 H, Bentley % i 7 — % & Keensight Capital <7 3% #7 X

Dassault
Systemes

2021 4 10 A 15 H, Bloom 4t F 3@ % + #% 4% 1100 77 Bxm; 2021
4 4 F 18 H, Rosaly 727 7% & 7F # 3k 13 150 7 K t; 2019 4 6 A
19 H, BioSerenity £ B 4% % # 3k % 6500 /7 Bk 7T; 2019 4 2 A 14
H, Rize 7£ B #@k% +# % & 1500 % %=70; 2018 4 12 A 31 H,
NuoDB 7 X [ 4% % % w7 +F 3k /5 3060 7 % 70; 2015 4 3 A 17 H,
NuoDB # B #:#@k % # k45 950 77 % 7r; 2014 4 2 A 26 H, NuoDB
E B REEF KA 1620 7 F0; 2011 F 12 A 6 H, Gehry
Technologies 7 B %@k % # #% %% 1050 % % 7t; 2010 4 12 A 31 H,
Gehry Technologies £ A # &% & 3k % 410 7 % 71; 2009 4 6 A 1
F, blueKiwi software 7£ B % g% % # 3% & 700 /7 = TG,

ESI Group

ESI BRI &£ Mt el s 7 £ K-8, @% Scilab Enterprises
(2017 4 2 A 27 H) . Mineset (2016 4 2 A 9 H) . ITI GmbH
(2016 %= 1 F1 6 El) . Picviz LabsSAS (20154 4 A 1 H) . Civitec
(2015 4 3 A 27 H) . ESI Services Vietnam Co., Ltd. (2013 4 12 A

1 H) . CyDesign Labs (2013 4 10 A 24 H) . OpenCFD (2012 #

9 A 19 H) . Efield (2011 4F 12 A 14 E ) DL X ESI Software Germany

GmbH (201148 A 16 H) .
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GE Digital 2017 4 3 A 29 H, Alchemist Accelerator & # 5% & 7 —# 200 77 £ 7T
i AR 42

Microsoft 2024 F 1 A 2 H, #HE#ATT —RE; 2022 F 12 A 9 H, fik#
77 IPO ElAXEER; 1981 4 9 A 1 H, MM AEKANGZIAEN
XETHATTNRHEE, £%7T 100 7 %7T.

Maplesoft AU/ S D

PTC 2018 4 6 A 11 H, Rockwell Automation LL 10 12 % TTH 48 U 1 7
PTC 8], 1ENH £ Ja RN —#H o,

Rockwell 2018 4 6 A 11 H, Rockwell Automation P 10 12 2 I #4417

Automation | pTC \ 5], 1k 4 2 b7 5 AT — 264

Siemens 20215 A 25 H, BAINTFTETRET ZAGEHRAEESM 250 77 %
T K. 2021 F3 A 25 H, BIIFTETELTEHREFT 231K TH
P AR Rl ¥E

SAP 2019 4 4 A 24 H, Elliott Investment Management L 13 1. % T# %
SAP #7 Post-IPO Equity. 20154 6 A 1 H, SAP & 7 —% 130 /i &
TCHI Bl

Unity B 2018 4 6 A 15 HZ 20234 11 A 10 H, Unity &7 7 4 K EEH

B E S . 2023 45 11 A 10 H, Unity 3& 3T Silver Lake %7 7 10 12
ETHIPO G R Em% . 20214 2 A 3 HA22020 4 9 A 23 H, Unity
AAVHATT PR R TR Z A0 — et . 2020 4 5 F 27 H 1 2020
F5A1H, Unity #1477 Z kW A Nfe & %, 2019 4 7 A 25
H, Unity B AW %% 7 52510%7t. AF7HALHEHM5A1
H, Unity 27|k T —#HAFE R BT E foBE T, ERBF S
H 1.512% 7T, 2018 4~ 9 A 30 H, Unity i 3T Altimeter Capital ¥ 1T
T kW5, WA 2018 £ 6 A 15 Hey D g+, Unity &%
7 14510.% 7T,
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Blao, st —FREGEVNRZZ AL EN B, WM EHF
o Bk a A Bl Y B IR AR AT B, AR KRR T E M A
Fl, MEBANAHHE S N AZENHRE, ZFELEEAREE T
A =AYV TS =% o ) A
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BEANLGEREETEFRERAELS M, BENELWESZ TR =,
WA, BFELEBEARGURETETFEFHTANENFTEINIR, &
MR, BEllRmEmEmE, KATARERANRE R
B R EE I

BHIRN, BFZABRAEESZEENR PN A, 0
TESIERE AN L IHE, LABERMKT MR R AF XS, B
EBEANTMAERRD, HFTAEAEAEEENE R T LER
K EENIER.

(W) HEES

ETHFEERARKE —HAFHWEAEE X, CRET
BERNSAEEENERE, s EREARIIERFNETT=. X
FEAREELGT LR XENETRERENETEERAATNS
FUER, HAEHAHNATEREASTEEZE ST, BT H
A1 AR (Building Information Modeling, BIM) % 3 7 12 &
# A (City Information Modeling, CIM) 4 Bi# K, B FZEH A
EHTHETNANE =B W FHEN, PRTENERT A
A, X E 7 B A TR AT AR B R T A A, L RE
EEHFEE, NMORBEURREEFFARREEZEZEH (WE 10-
4 FroR) o WA, RETHRFZGAEEESTEGF (Digital
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Imaging and Communications in Medicine, DICOM) ##EEZ & A, %
FEERARBUEL G ERANAMMER, HFAAXAET 7
ZNH R RBEEEF. REETRFFERANNEA N Z 5tk
SRBEHFRTEHDH, BEEXELETMEREIEZ 2. RALK
FRAEEEE L T E KK

EEEERWRERET, RFFERAWNA A EREERMK
TRANAEAXE. BEINARRATAEREATE EHAEE,
EREVUBBHHATETRELEY . HERUEE., BTN
i LR B T X ES . IHNETRERENEF AR
AREFATREEATEFHIRE, TAERET RERETLES
oA, BN F AT AR, EEFRBREENETE
RERNEIL, LK RORIAEZ, o, EFrERay L ke
AR B N REAE R AR S, b B AR Bt iR R BUIE .

BRYFERAERITETMS FE S pn ik 24557 &2 77 B 4 o8
AT RN E. AlERETSER T, ZEONGE%H B E £t
TFEABEMUFRAKX], DERBFAKNENE£FEFLE. B,
ETEEREABAHENMEMFERA e N EERMEE S H|
MBI TR, RERFENTRRAPETRE. EEHH I, &K
FEREERARAHGY X HHRBAFEDN . mRARFFTR
WY mANGAEATME S, RAMES T HOKE, BRT KK
R, BRTGENEREMZ 2K,
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A e B AT MEIE T T R R Feph L, BERATIEST
%%, W4, GE Healthcare By Edison T &% 47 Al ffiFE4EH
A, NERRETERANREETEMOW I FRAA, EEESLNE
T2 BTN P EET A
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BEl, BETRTFERALA T HRE LR SEIR A OB
HoERMENNHEETFGRELATHEEEMETRS F,
BT REmRAR. flw, BEDH (Mayo Clinic) BH T F A
BRAMNEFAZTRATRUTATEE, DEERSTT FARENER
AHAR, BRABEANLEERMFNH, EEALERMEEF O
SHURAEEETHT EANBENFMNE. £k, MEKANL P
BEAEFEL e, RARFPEFFANZESHE, BTFFERAKE
EARENRE R AN, YEEETHRRFERES TR,

+— BFFELRRE

ABRTFERAWEHXTEFY, WE— G- HeTWHMER
RAERAAHRFE, T—RRWEL, AETELEEHT I EH
VTRZey X EMRE, FAHEETI., IEMETFBIEN,
BYFEBRANKERE, ERTERRANHESNERE = HIE.
Za, G, AREEUREEFLANET, LFREFARLTE
WAE S5 EH6E, HR—MHEFTUETEER. XMHFENLTHE
RO KMERENE 1, CERKREE T BT Z AL W
BAME 5,

Sl Ee, TE— MR ELXR. ETTRAFHETFEF L
EX, ARERABRAXT N —TRORE, FRAKFFLEARAR
tR-ABER. EHRTHERRAZTE, CWXREBTARAT
WEe Tz EERH. RENFLVAESEERAWEY R EHT
HAHREES, BRELITURPETFEEEA, MEREKM S
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M TR, A —BAF, Pk A WA E R Y & B T

FAIH . iR ekl B, QU R . EEN R AR

HUBRATBEANGEFRETE. REEXHEELBNELSTE

v, BFFAEBALRSZNA, ARERGHEE HHF 545
+=. BARIEBRH

AT %8 (Artificial Intelligence, Al)

Al I ETHENRZIATHES BRI AR S, X &5
HBEFEARER, ¥, AWARAEASE, CAENEF.
B RTE 5 A TR o AL B ALK S AT

B EEA (Building Information Modeling, BIM)

RAfERAEAZE—f 3D BEH A, ATEEAMEWRIT. 2
EAZEABRFEREAMERREANEL. CETRESSZEY
EENTE £G4 AHAEZTHREFAEL, NTUREIEXRE, B
JR A Fa B[] FE IR

HE N E EH % (Computer Integrated Manufacturing, CIM)

TEANEREEREFATENEAREFEANEF=LENE
Ak, Mkit., TR, #lE2EFEE, CIM RAELT 4
FREANFTE, UREHE. BROBRAERLEFT X ES,

¥FR#EFEREES¥ (Digital Imaging and Communications in
Medicine, DICOM)
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BFRBIABEEFE—ANERRE, ATHEMHE. . ©X
MEREFRGERERE. EEETEZHRERE (0 CT. MRIA X AL
BREAGRAGBERBETZGRELER, NIRET ETZEN
FRMMR N, IRETREREE ET YD BAEITRA

i# | #, R (General Electric, GE)

GE 2 — M2 nhWBAfeBR S 0", WEAME. &4, 7
FEGBE. ENRRREMTReBENR, £ ETXF, X
GE Ef4F R B ARSI AE, ERHEELEEUEEHBE.

M FHM R %4 (Micro-Electro-Mechanical Systems, MEMS)

METFIMALE — M HRAENRTHEE T THEERE &
MEA, XELRAGEERNIAFEL M EBH RN, ZMAT
RE., BHEFHIN., ETREMBEFETTHF,

¥ HE A /AT (Parametric Technology Corporation, PTC)

SZHERBARNAZ—REERGEARGFUIF BT L TR
g, TETIHENEXIT., PR4AeeAHEE. WAL AHE
B OHE T B AR S B U

¥ BRI L (Extended Reality, XR)

TRIAELEZ RN, WMET EUNE, FEIAZMEEGIE,
XR A £ AL fE WM F 2 B aEx B ARR, ¥ &T KA
A T R s
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2207 Z5h, BRARTWTT M E AN RENAHE & R E S, ARG S 7 A R R B
KNS A, ARBORRAFRNERH AR A, BERZELERRpMita
TR, R IR R A RRBROT ZHAT R L. P~
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