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Abstract:

“digital twin-driven model”

A dynamic guidance solution based on
for fire evacuation was
proposed to solve the prevalent problems of building
emergency evacuation. And this model can also solve the
problems that the current expression of building safety
and the

evacuation path planning couldn’ t be carried out in real

evacuation was mainly two-dimensional,

time and dynamically according to the development trend
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of fire, and the location of people couldn’
considered. The proposed method used BIM
information modeling) and IoT (internet of things) to
build a digital twin-driven model for evacuation,

integrated the information of space, indoor environment
and personnel location in the proposed model, and used
Dijkstra algorithm for evacuation path planning. Taking a
building in the bobsleigh and sled stadium of the 2020
Beijing Winter Olympic Games as an example, the
proposed model could well realize the functions of real-
time collection of environmental information, 3D

visualization of indoor layout, fire alarm, indoor

personnel positioning, evacuation path planning, etc.

Key words: building information modeling; the internet

of things; digital twin; Dijkstra’ s algorithm; fire

evacuation
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P pe1oHe b

THRET RS
2R1 2R2 2C6 2C7 2C8 2C9 2C102C112C122C13 2E1 2E2
2R1| O

2R2| o=

ip 2c6
2 2c7
i acs
= 209
i}‘—s 2C10)
I 211
= 2c12|
2c1
251
282

© 8

@ © o o o o o o o oo

© © © o o o o oo

@ © o o o o oo

8888838

8

888888828838

© o o o o o o

898
]

]

]

§8

]

]

]
ARZEERRRE
8 o8
no\sﬁzssa

El13 HF2REHEHT SmINERE
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the second layer
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points before and after algorithm optimiza-

tion
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cases of schematic diagram

TERLIA BT B AS B , 25 FEAER A &R, m] LA
GRS T i A 6 o7 i s Y H kA BT Y

®3 BWHERTEERUIEHKRI N

Tab.3 Effect analysis before and after algorithm optimization in two cases

L BT fefipr LAV A T R B £

A Al B a4 a1
1 [SRNRTN T

G5 (e eI HiEg/m IRFTa] /s
1 RS 2R5>2C7T—>2C8>2C9—>2C13—>2C9>2C8>2C7T—>  2R5—>2C7T—>2C6—>2C5>2C3—~> 17.2 8.6
7 2C6—>2C5>2C3>2C4—>2E1~1E1~1E3 2C4—>2E1~1E1—~1E3 ' '
2R4—>2C8—>2C9>2C13—=>2C9>2C8—>2CT7T—=>2C6—~> 2R4—>2C5>2C3—>2C4—>2E1—>
2 Z2R4 2E2 24.0 12.0

2C5>2C3—>2C4—>2E1—~1E1—>1E3

1E1—~1E3




970 6] 5% K 2 2 (A 4K BE 2 B

o5 A8 %

@ A L ER @ Bk
— | B MG R — A T SRR G

@ HIERE A B

O HHhn
— EREEG| R —F A5 SR B

b 1EH2
16 BWMERTELE LS| SHREKENEER

Fig.16 Comparison of evacuation paths with or

without algorithmic guidance in two cases
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