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Simulation model of social force crowd evacuation based on
connected component optimization considering height information

GU Leixin, HUANG Runcai

( School of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract; The social force model is widely used in crowd evacuation simulations. In order to solve the problems that there is
stagnation in non-convex polygon obstacles, the low obstacles are not considered, and the environmental information cannot be
judged,an improved model is proposed. Based on the real 3D scene model, the model can adaptively generate walkable connected
domains considering the height information of obstacles. At the same time, the circulation and security weights of the connected
domain are considered to generate the optimal evacuation path. Through real scene simulation experiments, the results show that the
model can adaptively generate connected domain nodes in complex scenes. Pedestrians can effectively avoid obstacles in multi-layer
complex scenes, produce the behavior of crossing low obstacles, and the generated evacuation navigation path is in line with reality.
This model effectively improves the simulation results of the social force model, makes the simulation of crowd evacuation more
realistic, and provides a more reliable basis for architectural design and management personnel.
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Table 1 Social force model parameters
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m; 80 kg

T, 0.5 s

4 2 x10° N

B, 0. 08 m

k 1.2 x10° kg + 572

K 2.4 x10° kg - (m-s)”!

1.2 #HEHRBEFENE&

Bk sz 2kt S 109528, Wl B s s ki, [
BFAEAT N RAT N Z B 0I5 1 FAT N5 R i 4 /9 %

SEMA T, 3 FL e Ao 400 0 % 5 i ) AL T 9 16

i,

M (2) 5 (4) T, Baetk A =238 F 5
F, 671 P, FBRIRSN ) P, , 5% GE A T 5Lk
ARG S P, = P, B9TS AL, M REAR
A SRR &, BARIEL 1 R,

1 BRI EFAR
Fig. 1 Agent edge stagnation phenomenon
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Fig. 2 Unable to negotiate low obstacles
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Fig. 3 Connected domain segmentation process diagram
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Fig. 4 Mark contour points
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Fig. 5 Schematic diagram of outline point simplification process
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Fig. 6 Contour line triangulation diagram
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Fig. 7 Schematic diagram of merging convex polygons
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Fig. 8 Algorithm simulation diagram of this article
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Fig. 10 Simulation platform interface
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Fig. 11 Schematic diagram of death factors
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Fig. 12 Crowd casualty location



%10 JBREERK, 25 FIEFEIEREE

F10 12 e SRAE A 2 T N 7 LA Y 193

B 13 REFA 0.32 ABBEHITE
Fig. 13 Crowd evacuation trajectory chart while panic factor is
0.32
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Crowd evacuation trajectory chart while panic factor is
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Fig. 15 Panic factor evacuation time data chart
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