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Abstract

Based on the theory of social force model, this paper aims at the pedestrian flow up-and-down
stairs during the break in one teaching building of Taiyuan University of Science and Technology
as the research object. The 3D modeling software 3ds Max and virtual engine Unity3D are used to
simulate the pedestrian evacuation. The influence of different densities and different evacuation
strategies on evacuation efficiency is explored. The simulation results show that with the increase
of density, the fact that pedestrians go up and down stairs in a random walking will inevitably
cause a significant decline in evacuation efficiency. In reality, when the density is large, to apply
the rules “left down and right up in one stairs” or “down on left stairs and up on right stairs for two
stairs” can improve the evacuation efficiency. The results obtained can be referred in designing
the evacuation schemes for crowds in a teaching building.
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Figure 1. Corridor space and evacuation exit settings
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Figure 2. Stair model
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Table 1. Pedestrian motion attribute
= 1. ITASEIEM

EAN a1k
NEEB) 1% RIS GMARIZ ) 2
Tl i A R 1 IR AR AL, T A
REHAT A R AR IZ 30 it
B X B S 8 P (L S 2
P Fo— I ZIAT N i

DOI: 10.12677/m0s.2019.84018 157 R ()


https://doi.org/10.12677/mos.2019.84018

L

23. BHISHRE

ATNAE H HATEIN 25 B 5 56 AF LB UG R R I ) S BOE L 2 5%, RN 2447 N B,
FOPATHR PR RE 3 BN G5 LRI . AR5 BB AR, WOk 1 Z 2 Ve o AR SCHR (4] )
ik, R 2 H .

Table 2. Pedestrian parameters
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Figure 3. Simulation scenario of evacuation at the stairs under different pedestrian densities: (a) low density, (b) medium
density, (c) high density
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Figure 4. Simulation scenario for evacuation strategy sl
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Figure 5. Simulation scenario for evacuation strategy s2
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Figure 6. Simulation scenario for evacuation strategy s3
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Figure 7. Comparison among different evacuation strategies

7. W B SRRE X EE

JESE, 15 52 PR LAE 0~40 DI MBS KBLE &, RIIPHAT AAEAT SN EIRERS 1133 575
FEAIR, A7 N AE SR B K S0 (A b, PELRRARIA R (017 AR S Be OB 1L 40
BT HUE s T ATEFE E FREEE), SO0 b AT ATRBEERIRBOR, A 4 AT RAEREBS P 67
AT BREAR WS, 7T 52 2 AT FEARRRIRN T LR, B PRILAE s1 15 52 75 R BB 2 57,
BT AL, T 1 BT A R R SRR 2 K. 53 5 51 2 RTH T
7E.0~40 1 52 15 s1 MZRIFAEWEKMR R, 83 MARIIHIAEONTH, L@HETE, KRHT 3
M9 NBEFFAT BRI dr, o T AREROR, B T PR B e AR B 11 T K AT
AR LB, RSB AN I R I AT, A FRERBANAT AR EREAS: 7E 150-175 ROl
ST UCAE th % 3 B A R T SRR PUSRBOR UL, T Unity3D MR 37 5 SRR
LT SR b N BB R, A SERRIR LR (8 Ml
5. &5&

RAEET AL LA, A FGECENE T, FIH Unity3D 0 #0E R AR AR R PRI B R L
BEAT TR, B LR T, AR LR SR AT

D) FAERBBEHLICHE LN, B80T N A, A5 J2 R A R 11 AR TR 1
KIENHEIE IR -

DOI: 10.12677/mo0s.2019.84018 160 R ()


https://doi.org/10.12677/mos.2019.84018

Wtk %

2) SKBrrh, FENFUEFZBORINT, B R “ 2 A B RN B AR “ ZERERE T, R

BRI, AR E LR AR,
E&ME

AR LA B 2 N SRR TG SN0 B BT (2017004) . LLPE 4 3 4 2 R S AR T G LI

ZxI1H (2019363) K JERHFE K FE R ZEABH LI gt X501 H (XI2018151) ¥ Bl
SE K

(1]
(2]
(3]

(9]

[10]

[11]

TR, B SR ECEEEE T O N B R YA (0], BT, 2016, 35(3): 332-335.

FKINAE. B BOEE R TR RN, E A e 4 22 R, 2017, 46(1): 49-54.

ERME, X4, INE 9L, B, XINN, RER. EERBUAEN REBLAT AL [T]. @55 K &it, 2011,
30(12): 1121-1124.

TR, AR WBEHEN AR BT, R HYR, 2017, 29(5): 1070-1075.

FREETEE, SEES), T4, BREEYS. Unity3D N T B HUH FL A S 17 5 [J]. B8R K%, 2019, 38(4): 485-488.
M, ZEE. &R RS R[], @B Kk, 2018, 37(1): 45-47.

23R, BOKH, TR, B, SRR A R A1 R AT NBRBUSCR 05 EF R[], E R e TR R,
2019, 4(4): 161-166.

T R, RERE, JBER. SRR E I KRN RS T R[] Tk 53R, 2012,
38(12): 43-46.

XN, BARH, FRFAK, HaAHE, BRI, T4 2 BB R X SN S B S 30 B A A A 0], Qi B T
KR, 2018, 40(3): 251-254.

BRIEM, XIBA. — PP T ERHCER AR 5 A 10 BE ARk B AR B 7R N TR B0 B rP I S B SE[D]. T EEMLEE R, 2018,
41(12): 2654-2666.

BB, TW0T, e MABEER MR KRG PR S MAN]. AR T A B AR, 2018, 40(3): 82-85.

DOI: 10.12677/mo0s.2019.84018 161 jé

it

5 H


https://doi.org/10.12677/mos.2019.84018

	Unity3D Simulation for Pedestrian Convection during Up-and-Down Stairs
	Abstract
	Keywords
	上下楼梯行人对流的Unity3D仿真模拟研究
	摘  要
	关键词
	1. 引言
	2. 模型建立
	2.1. 模型结构构成
	2.2. 行人模型参数设置
	2.3. 模拟参数设置

	3. 楼梯区域对流仿真结果及分析
	4. 疏散策略优化对比
	5. 结语
	基金项目
	参考文献

