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Key Technologies and Applications of the Simulation Platform for the Opening and Closing Cere-
monies of the Chengdu FISU World University Games
LU Hui', WU Jur’, LIU Hengzi*, LUO Bin®
(1. Chengdu Design Consulting Group Co., Ltd., Chengdu Sichuan 610095, China; 2. Chengdu Municipal
Engineering Design & Research Institute Co., Ltd., Chengdu Sichuan 610023, China)
Abstract: Leveraging digital technologies to empower large-scale sporting events can enhance scientific
decision-making, reduce organizational and management costs, and facilitate efficient practical rehearsals.
This paper proposes a technical architecture of the simulation platform for the opening and closing ceremo-
nies of the Chengdu FISU World University Games, which comprises three layers: the foundational sup-
port layer, the digital substrate layer, and the functional application layer. The platform integrates multi-
source data from various origins, coordinates, and structures with a three-dimensional real-world model,
enabling a multidimensional visualization and application of large-scale event scenarios. By incorporating
VISSIM traffic simulation and digital twin modeling, the platform provides simulated visualization and
evaluation of pre-event rehearsals. Finally, the paper presents typical application scenarios, including cen-
tralized command visualization, simulation training and evaluation of special support plans, venue engi-
neering renovation evaluation validation, and personnel training for opening and closing ceremonies. The
application results demonstrate that the platform can accurately simulate the real operational state of the
opening and closing ceremonies of the Chengdu FISU World University Games, achieving a simulation ac-
curacy of over 95%. This can significantly enhance event organization efficiency while saving substantial
time, manpower, and material costs.
Keywords: large-scale events; simulation platform; VISSIM; digital twin; Chengdu FISU World Universi-
ty Games

VR HI: 2024-05-31

TEE I BiME(1972—), 55, SM#EBAIAN, 4, Emg TR, wZalhid, mlEsRkK, o
B, W5 A T R RS E e A SR G R LT %, HLTHIBAE 407622881@qg.com.
BEEH: REWA9I—), 5, WHKAAN, ¥4, @B LREm, Wi mhssmsr iz, M
THEFE 2964401692@qq.com.

0 518 REIR B A BRI BRIEHR T SFR
FTTE BTYEER, FRFEIRNSA
EHTHEFUERNETRT, KREER SEES, BFEERAEBIIYIESE



FEM=EARHY, BERSMHMER
Mo ZEARTZNATES. WM. .
EEEGE, XE[7-101RIBEREH NN
ASERMETHFTEERAIESE, LIMTH
FMBE . VISSIM ¥k b —Fh i W {5 E ik,
ERBHRTEDTRREEEEER, X
BA[11-13]4> 3 F) B VISSIM X %% 18 iz 478
S EBMEHTHEST, ARBRS.
TREEMZBEFRETENEINZE
FE.

ENARBBREXLIHTHHEARERE.
BIZH . REBHEZSZHEEN. FHAE
RENARBERNREAES. BIREDMN
NRGEFUR D EEWPA THEE. AT
FHRABERIE I BERAEZEETSE
HME(ATER “KEBRZE” ), F1E &
ERW “SEKRE NABNARS, &
WRZzEHAABNHEREF S (AT ER
“HEEGFER” NEmE, ZFREE—
R, (hEES . THERIEFHAthiHETh
B, BYNARLZHBEELARREREZESF
EXF D)L EERS R ARREKIZ
SHBERENMEAXBNETHENEG.
EHREDVURNEFESRTHTZHERE
BEMITAERIE, AFABRRRFERE. &
RAREEMA. SUEREGRETER
X,

1 (FEEGFERARSEN

HRBREFANRARMB = EEE
MENNE R e EEEREME
EB. #FERENMENARE, daENE
BETREGRNESSEERLE 1),

1.1 B ERE

BT ERERLMRR, WHEX
£ . & M {5 B &8 B (Building Information
Modeling, BIM). #RECE . REILE. M
MEE . BXS =, FIHEER VISSIM &
BHES, BELANMERGISHIER, #
BEMBEREANER. MPNAARTRE
T, TRNEBREZSFHANHIEREL
6 km* i TTSE EMEIER K, SEELRRHE
MHHENMESRFLE. BESAGRER
bR, LERAGR. RERR. =F=AN0
ENEZ=MEEEAR, IRENLF=4EH
BHTHELES ORI, EAE—1&

X FRBENEF LI =HRE,

1.2 HFEER

BFEREEHERFTE. ERHE.
BaER A . HMITE. NS EMAPIED
SRk, MABMELERSHERA, #1F
e WL, THEERI M RE S 7 I XS EE SL4A
HELERE, HEIEAEZZREE.
EEARRNE/Z BB ESEEINE
B, BHZEDETERNEY, RESEFR
SELS|I AR,

B SBEHIBEBEIE, U484
gHEM, FRABALEE. BRELIE. =
#Ho MM FERAR, RAMFEEMEEEN
FRX A A IS A IDIE & B £
HWITTRINT AR, RREFHIRYIER
if, ERE=HEERNR, WEMEKE
SHAEREMRLERRIESZ DS, LI
HFELE=g0ML, B, EFTEtss
HIRME T AR e ENERET
AT RRZAGERAR, HEEEGFS
TRUBRABIRNSELR, REHF
BEENBEE. TEUHMZES,

1.3 THREN FAE
N AR AFBRERAAER 2N E
TEO, BE—ReEm. BEESE. AR
NEAN4E BN TNRE 4 NMEBR(TLE 2),
1.3.1 —R4$
—RomETERFIEELSEEERA
REZEDRE, MBRHEREELRERFARERS
ERR RWARR, WHERNERE,
SBEDERETHFFIEEELILE3),

ZiE S0

—Rom | pERS

IPMERIE | WmeE |

| F#RK ||

b

£ [—mam | g

& CIPERIE | @B
7
B - -
20 2 BBt HERBE
A =5
%'S % HHIE EEIE

HiEmA

API#0O

RETE RETE

ik 22 Bt

F IR

VISSIM
REHR

: BERE BIMAD
i ENBE Wtss

Bl A ESFARNNTERET aRoREN

Fig.1 Technical architecture of the simulation platform for the opening

and closing ceremonies of the Chengdu FISU World University Games
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Fig.2 Framework of the functional application layer of the simulation platform for

the opening and closing ceremonies of the Chengdu FISU World University Games
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Fig.4 Dynamic simulation of athletes’ entry at the opening ceremony
of the Chengdu FISU World University Games
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Fig.5 Crowd entry flow and time evaluation and validation for the opening ceremony of the Chengdu FISU

World University Games
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Fig.6 VISSIM traffic simulation process in the simulation platform for the opening

and closing ceremonies of the Chengdu FISU World University Games
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Fig.8 Simulation of athletes’ exit from the opening ceremony of the Chengdu
FISU World University Games
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Fig.7 High-precision simulation model of the Chengdu FISU World University Games
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Fig.9 Illustration of integration and interaction of VISSIM traffic simulation model with the digital twin model
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Tab.1 Traffic simulation results for crowd entry at the closing ceremony of the Chengdu FISU World University Games
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Tab.2 Traffic simulation results for crowd exit at the closing ceremony of the Chengdu FISU World University Games
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Fig.11 Simulation of the FISU delegates’ exit at the closing ceremony
of the Chengdu FISU World University Games
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Tab.3 Traffic simulation evaluation results of selected scenarios for athletes’ entry

process at the opening ceremony of the Chengdu FISU World University Games
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Fig.12 Simulation of the athletes’ entry process at the Chengdu FISU World

University Games

the main opening ceremony venue of the Chengdu FISU World University Games
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Fig.14 Training demonstration application scenario at the comprehensive venue

for the opening ceremony of the Chengdu FISU World University Games
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