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Traffic Strategy in Dense Crowd Environments Based on Expandable Path

GAO Qing-ji, WANG Wen-bo, HOU Shi-hao and XING Zhi-wei
Institute of Robotics, Civil Aviation University of China, Tianjin 300300, China
Abstract Safe and efficient traffic in dense crowd environments is an important issue to be solved for robots in applications such
as airport terminals,etc. The difficulty lies in adapting to the uncertainty of pedestrian behavior and the variability of feasible
paths. Referring the social force model of passage and avoidance in crowds., this paper proposed the path expandable view and the
traffic strategy in dense crowd environments. Firstly, this paper built the expandable path model,analyzed the space-time relation-
ship between pedestrians and robots,and extracted the expandable path with the path passage probability and credibility. Second-
ly,the distance convex hull method to select the expandable path set was proposed. On this basis, Breadth First Search was used
to establish expandable path set and remove redundant paths. Finally., this paper formulated the traffic strategy of robots in vari-
ous environments according to the optimal path evaluation function and the right of way rule. Simulation results show that the
method can achieve higher traffic efficiency in dense crowd environments.
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Table 1

Optimal path evaluation function table

o effective trajectory path passage o evaluation function weight ay By s @y 7y 5 Ay
path  time/s . o credibility/ % — —
node length/m probability /% 11111 50110051 501100110 110100301
1 18.69 0 37.37 100. 00 68.82 26.54 24.60 24.54 25.23
2 19.10 1 32.20 74.74 68.25 24.76 25.25 25.24 25.20
3 19. 00 1 32.00 37.84 68.39 23.68 25.16 25.27 24.24
4 19. 81 1 33.62 89. 39 67.29 22.99 24.97 24.93 25.31
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Table 2 Comparison of path distances of different algorithms

path path distances/m

Expandable path 1 29.02
Expandable path 2 33.94
Expandable path 3 27.09
APF 41.68
DWA 40.79
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