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Abstract

As for a lecture hall with single exit, a cellular automata model for the elementary school students’
group with consideration of different evacuation strategies and static field is set up. The numerical
simulation is performed to study the relationship between the number of remaining students, the
percentage of moving students, and the outflow at the exit with time step. The results show that to
maximize the use of the aisle near the chairs and to avoid the jamming when pedestrians select
the shortest route will have a significant influence on improving evacuation efficiency.
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Figure 1. Schematic diagram of a lecture hall
with single exit
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Figure 2. (a) The Moore field; (b) The movement income matrix
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Figure 3. The region diagram of static field
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Figure 4. The schematic diagram of static field: (a) static field 1; (b) static field 2
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Figure 5. The relationship between the number of remaining
pedestrians N and the time step 7'
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Figure 6. The relationship between the moving pedestrian ra-
tio P and the time step 7
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Figure 7. The relationship between the exit flow Q and the
time step 7

7. HORE 0 SHHATE T x&RE

[l
il
Il R
Il | | IR

(d) (e) ®

Figure 8. The typical spatiotemporal patterns; casel: (a) t =30, (b) # = 60, (c) £ = 90; case2: (d) t =30, (e) t =60, (f) t =90
& 8. BfZ®UBERE casel: (a) £ =30, (b) =60, (c) t = 90; case2: (d) 1 =30, (e) £ = 60, (f) £ =90

/
.

DOI: 10.12677/mo0s.2018.73020 170 R ()


https://doi.org/10.12677/mos.2018.73020

F¥E &

FESEIT T RS BE Bl AR 5 T A i o 5 7 rp (e e R I Aa A BAE ] 3 G XAk ) 1 3)
(DA 2 5, DRI ILb b DX 338 P 27 A 7 6 1) PN P N JB I, 302 0= 3 5% SR /I 2 A B U A R A
XA, KBRS 1B a1 8(a)~& 8(c) i, &7 it e R B T2 L3,
ANEREFRARE, FERIHE, (R BB 2 B & 8(d)~K 8(Hn, BRI E 4 5
HAE, HRECARERSLEARS), WA AL RN AETE . EREOSRES, RARBRE
2 W AR 78 5, A AR B TR B AR AR 1] PG ) S 5 A ), RARRTE AR A
BEEI RS, HEBSCE SRS ROWBHCR 1, 2 AN R gE, SEEAETE
U FEBRARIN P2 AR B, ANMEm 7 A s s, mHARZBAERAEEASFH, SECEMFER
BEPR, RENHEARAZHEZ THHCEE 2, WE 8(b). Kl 8(c)fr.

4. g

AT RN L S B OR[N T AR IS IR ) /) 2 B SR TR B Bl
AL, B FUAN R (BRSNS B AR T SRR . BE AR 5 NG e e BT R 48,
ZRERMMGIR L, SEGRBERCR PR, RIS, ZRARE2 KA H s AOEIE .
$2 R TE R R

it _E AR AT 7T AT DA B O IS () 253X R OO A o B (RS, D] T A A T
AT G B E HORMS rA B, TR AR YE . S ERIE AR BOR IS AT NI A % S ERE .

e HE

AR E K AR R 42(11562020)  1LTEZE F AR5 4:(201601D011013) Ll 7544 BE 2% A [E A
BRSPS Bh I H Bt

Sk
[1] Helbing, D. (2000) Traffic and Related Self-Driven Many-Particle Systems. Physics, 73, 1067-1141.

[2] Henderson, L.F. (1971) The Statistics of Crowd Fluids. Nature, 229, 381-383. https://doi.org/10.1038/229381a0

[3] Hoogendoorn, S.P. (2015) Continuum Theory for Pedestrian Traffic Flow: Local Mute Choice Modelling and Its Im-
plications. Transpoitaion Research Pact C,59, 183-197. https://doi.org/10.1016/j.trc.2015.05.003

[4] Helbing, D. and Molnar, P. (1995) Social Force Model for Pedestrian Dynamics. Physical Review E Statistical Physics
Plasmas Fluids & Related Interdisciplinary Topics, 51, 4282. https://doi.org/10.1103/PhysRevE.51.4282

[S] Helbing, D., Farkas, I. and Vicsek, T. (2000) Simulating Dynamical Features of Escape Panic. Nature, 407, 487-490.
https://doi.org/10.1038/35035023

[6] Chraibi, M., Seyfried, A. and Schadschneider, A. (2010) Generalized Centrifugal-Force Model for Pedestrian Dynam-
ics. Physical Review E Statistical Nonlinear & Soft Matter Physics, 82, Article ID: 046111.
https://doi.org/10.1103/PhysRevE.82.046111

[7] Burstedde, C., Klauck, K., Schadschneider, A., et al. (2001) Simulation of Pedestrian Dynamics Using a
Two-Dimensional Cellular Automaton. Physica A Statistical Mechanics & Its Applications, 295, 507-525.
https://doi.org/10.1016/S0378-4371(01)00141-8

[8] Kirchner, A. and Schadschneider, A. (2002) Simulation of Evacuation Processes Using a Bionics-Inspired Cellular
Automaton Model for pedestrian Dynamics. Physica A Statistical Mechanics & Its Applications, 312, 260-276.
https://doi.org/10.1016/S0378-4371(02)00857-9

[91 Zhang, P., Jian, X.X., Wong, S.C., et al. (2012) Potential Field Cellular Automata Model for Pedestrian Flow. Physical
Review E Statistical Nonlinear & Soft Matter Physics, 85, Article ID: 021119.
https://doi.org/10.1103/PhysRevE.85.021119

[10] Jian, X.X., Wong, S.C., Zhang, P., et al. (2014) Perceived Cost Potential Field Cellular Automata Model with an Ag-
gregated Force Field for Pedestrian Dynamics. Transportation Research Part C Emerging Technologies, 42, 200-210.
https://doi.org/10.1016/j.trc.2014.01.018

DOI: 10.12677/m0s.2018.73020 171 e RSE TR


https://doi.org/10.12677/mos.2018.73020
https://doi.org/10.1038/229381a0
https://doi.org/10.1016/j.trc.2015.05.003
https://doi.org/10.1103/PhysRevE.51.4282
https://doi.org/10.1038/35035023
https://doi.org/10.1103/PhysRevE.82.046111
https://doi.org/10.1016/S0378-4371(01)00141-8
https://doi.org/10.1016/S0378-4371(02)00857-9
https://doi.org/10.1103/PhysRevE.85.021119
https://doi.org/10.1016/j.trc.2014.01.018

Hit 5

[11]

[12]

[13]

[14]
[15]
[16]
[17]
(18]
[19]

Tajima, Y. and Nagatani, T. (2001) Scaling Behavior of Crowd Flow Outside a Hall. Physica A Statistical Mechanics
& Its Applications, 292, 545-554. https://doi.org/10.1016/S0378-4371(00)00630-0

Helbing, D., Isobe, M., Nagatani, T., et al. (2003) Lattice Gas Simulation of Experimentally Studied Evacuation Dy-
namics. Physical Review E, Statistical, Nonlinear, and Soft Matter Physics, 67, Article ID: 067101.
https://doi.org/10.1103/PhysRevE.67.067101

Kuang, H., Li, X., Song, T., et al. (2008) Analysis of Pedestrian Dynamics in Counter Flow via an Extended Lattice
Gas Model. Physical Review E Statistical Nonlinear & Soft Matter Physics, 78, Article ID: 066117.
https://doi.org/10.1103/PhysRevE.78.066117

JAGHE, T4, XIHAZ, FLAVL. BOMAT ANAT NBREEN 125 g maaf 5E[J]. 934, 2009, 58(5): 3001-3007.
M PEAE. 5T ORI o B Z AR T]. PIBRNER, 2014, 4(4): 83+87.

R T Io A ST AR BRI 7 [D]: [ A0 5], bRt JERTRSE K2, 2009.

FHEE. RS O X IR M 04T N BUSE L 72 [D]: (WL 220018 30]. PRARITEES: PR K2, 2014

5. BT IXHRI o A SR AT N B BERASS 15 BL[D]: [ 1008 30]. bl s8R, 2015.

BHE. AT HE MY BN AT AT N S 0 B S MUB[D]: [ 22 AR s). bl BEREE,
2013.

Hans Xt

PR BB 5 2

1. FTJF5AM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
NHiFIRHESRE: [ISSN], FAMIT] ISSN: 2324-8696, RIF[ZE i)
2. FTHFHIM B 7T http:/cnki.net/
Ao« B BRSCHEREE” BEN, BIANSCEbRE, BRI

hEE S http://www.hanspub.org/Submission.aspx
HAFIMEAE : mos@hanspub.org

DOI: 10.12677/mos.2018.73020 172 e RSE TR


https://doi.org/10.12677/mos.2018.73020
https://doi.org/10.1016/S0378-4371(00)00630-0
https://doi.org/10.1103/PhysRevE.67.067101
https://doi.org/10.1103/PhysRevE.78.066117
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:mos@hanspub.org

	The Simulation of Evacuation Strategies for Elementary School Students’ Group Based on Static Field
	Abstract
	Keywords
	基于静态场的小学生群体疏散策略仿真研究
	摘  要
	关键词
	1. 引言
	2. 模型
	3. 模拟结果与讨论
	4. 结论
	基金项目
	参考文献

