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Lightweight WebVR Real-Time Simulation of Large-Scale Fire Scenario in Metro

Abstract

Abstract: Large-scale fire simulation requires a huge amount of calculation and excellent rendering
capabilities, which poses a challenge to the realization of a real-time online fire simulation system on the
Web. A lightweight Web-based real-time simulation technology framework for subway station fire is
proposed. Based on the simplification of calculation formulas in the field of fire safety and the analysis of
the impact of smoke prevention facilities in subway stations, a two-stage smoke diffusion model based
on smoke bay is proposed to achieve the smoke diffusion trend calculation; a Web-side multi-granularity
particle emitter framework at the smoke bay level is proposed to complete the rendering of flames and
smoke shapes, and to realize the real-time calculation and visualization process based on the Web. The
experimental verification shows that the simulation results of the method in this paper are similar to the
simulation results of the professional fire simulation software. And the method in this paper can simulate
the fire online in real time by opening the Web page, which has a significant advantage in convenience.
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Fig. 2 Three-level structure division of fire scene

3.2.2 ETRiHS X P B E Y B A

KR RAETG, KIG BT R SR BT
T BCESFIAL, 2 M 4 o 21 s R OB 5 2> VR T
WIAKSFIZ5, Tl AN 1) 5 I S PR A THU A S
Mo BEERRBERFEIRRE, B A WA B,
AR 7 B RE R N B HES, HA
JEH e —E RO, AR R AR, 5 i
AERE BT RAE . BEAL, K5 37 R B R AL i A
XM E Y BO™ A E B R . H Bk 4Rk ik T
il 65 3 e DXAR A 9 B 2 A BER R 4 B 4 X, %
7 0 7 [X 300 5 P4 0 BE DU TR R f MR, SRR
BB BT BRRR A, ARSCRR T T
HH 73 DX HR RS B BOM 55 57 HORE Y, 2B B 0 55 9
B 2B B SR B 25 DTARBY B
WK 3 fioR .

http: // www.china-simulation.com

. 649 «

https://dc-china-simulation.researchcommons.org/journal/vol35/iss3/18
DOI: 10.16182/j.issn1004731x.joss.21-1198



Li et al.: Lightweight WebVR Real-Time Simulation of Large-Scale Fire Scenar

5535 56 3 ) RGMH AR Vol. 35 No. 3
2023 43 H Journal of System Simulation Mar. 2023
E _ E ] 15 . hsmoke = Anow - Aexhausl/ &moke;
(a) WO B M AT, O B 16. IF M % & 58 % P M0y X0 7 &&
E JE hsmoke > he THEN
(b) T BB TER DA X L2, ot 17, WSO X A R A,
B2 3P4 00 2 BE (7% BELAS TR AS PR B N 18 A A 4 -
j:ﬁ‘ . now  “Lnow out?
e & 1 &,
E,l\ 19. ENDIF
(c) MHZELER IS IX (1 fig HE & Y DA,
FLEVA % B R A P AT B & 20. END FOR
e L 21. ELSE IF stage=2 THEN
(d) KI5 ok P4 AR5 B 40 B AR A A3 (X 9T 22, Ay = Aoy T Ao
k E E i - J:E] 23 Aexhaust = I/e XAt x Sﬂuor X Anuw / Vﬂoor;
(e) MFY HOE T LR 2 K 24, Hooke = Ano ™ Acsrast/ Shoor
A 25. END IF
| : I
.. 0
B’ 26. RETURN 4.3

() MAZZH T U

K3 E e B Bon E

Fig. 3 Schematic diagram of two-stage smoke diffusion

BRI SE 2 s .
L2 BT O X R BOH 5 R S
BN: PR v, HERIE R v, 0 RE
FEh, BiHAXHEAR S, Bl XARR Y, #E A
AR Sporr HESR BAEFR Vo,
Bt MR E B
FIE KIEFTHAERE 2 5 DT 731X
WE Y H B stage A 15
WHILE ‘K fGiE AR KK DO
BRI JHESE v
T E A o = v, ¥ AL
IF stage = 1 && % O 5% MEZ THEN
stage =12
END IF
IF stage=1 THEN
FOR EACH iZ/JZ it Jiififl 73 [X DO
AR N AZ T2 X 0 55 5 A,
SRIZ I HE 73 X M 55 2 A T AR S e s
Ao = Apory T Ains
A v, XAt xS x4

1
2
3
4
5.
6
7
8
9

10.
11.
12.
13.
14.

exhaust / V)

now

27. END WHILE

Hrp, SE200PB Bat EE R AR

(1) Sy B B fESLF B, M AE7 5
KPS 1 DY B A, 75 s T AR K B % 78
WZZ A LEAE . Y RO R, RIS
XA EE AR XA T, H TR0 R B
BHASIA R T U, M UR B R
MR T B g R A2 [ A AR BT R 70 DX A R RITKAE
FITLE TN 73 DX R 55 SR U, T A BT AR 71X
FRIHE 25 SR 9 A 8 25 L RO AR AT IS0 70 X R A
o KEEZ B 7> X HEF S S — AT, A2
THERE T DAE P AE B 3 X O T, %) FEAL
S R E A B o3 X, L3 P (1 [R5
B B 73 DX PR R 55 7 i T AR AR U2 R LA
BER Bt 3B 23 DX 230 52 B X 55 9 L
oL, MZRITHEARAR AL, BRI P
KR I TE) o 2 5 AT 3 BRI BT AT B M 23 (X, e
PAFFARREAN B KT E S 515, Bk
SR DS R

(2) M ZE TR B o MR 0 25 il o Bk 2
FTAT B il o X, 3 o AN B R 2 (X o3 e AT T
B, WA RR AR 2 K. MR KR A XL
JE DX R P v, A 5 P A [ R KT 2 N A

http: // www.china-simulation.com

* 650 ¢

Published by Journal of System Simulation, 2023



Journal of System Simulation, Vol. 35 [2023], Iss. 3, Art. 18

35 4555 3
2023 %3 H

T ERIE R34 2 1) B R B R AR R4 2Rz
R b3y 5 R BN S Z AT — A B, IR EIX
— B BUW 2 A2 K17 1R B 3 A L AR, i A
AN PRI BT 23 X oy B REAT VB, AR A
IR Z A — DB SAT R EE 1 TH 55, £
Rl T BB Y [ I AR R RE ORAIE I 25 9 ik 55 1)
HERPE o

4 KIGEHHLR
4.1 P X R RLERLT RS aHES

KNG I 55 TV 3 RS0, 75 A FRL 1 S 3
5 H AT Web iy [ KL T 5 G0 #8 4 Jy faj b, R 2
Web3D 43k 52 2| )77 A ] (1) Three.js #2242, H H
HIRDRL T 2R 40t Mk DL B 4208 FTE R AR K R 55
P E o Rk, SO (S KOG A 2 S kAT
Bl , A SCAE Three.js (3R 2 F4EH T —&
Web 3 [ B 40 43 X 2% 2 R FE i 7 R St B HE SR, 1%
HE 2238 3ok 7 [ B 4% 1R T 32 30 R TR DUABLAUUAS )
Yitds, AR % B R oy DX A% BB E T AN [ [ 3 G
PAE-

KL R ARG AR T B A A E
KN Bt AR TN BEREE. B
— E I 8] Tl 1) 3 55 b R SR, KT Bl AR
AE T[] FR 14 Ik N B R AR AR B, AEAS RN
AEAE BT R EA RIS 7, BEEIL
FIH AR AEFRTHE T N T RIS F R
TR, B EORL T & A E AR B 4 B I ]
DA AE B B s B A A €07 2, = mT LS
BRIRORL - 8 AR AE B B

IBAk, AR R G &R G R EN OB AL
HAAE CIH TR M P & EE BRI
2 KL~ [ gt H UKL BB AT R 46 4k, AN
(=] YSE It TG T R R B A G TR, AT Ak B
PEIAFIF B H (Y, DURE 5 2R 40P e oK &R 2 T
R R BT R, R R G AR HE S A
WK 4FTR.

I, & BRI WebVR Mkl KR R AT 5t S 47 BT 5T

Vol. 35 No. 3
Mar. 2023

(AR A — R

A —NEhT

BT Je—
g/

|W%ﬁﬁ%§%ﬁ%ﬁ¥l
[ Ehh T A T RIZEA M e

=)
E

SR
FE T R T '
MHTHNSER | [P ouE)
[(EEGR B R &)

pal

REEIH
BT ARIGE

ok

il

4 KT RN SRS
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