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Fig. 1 Process of pedestrian interaction behavior
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Fig. 2 Pedestrian momentum model in shared road spaces
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Table 1 Range of impact factor in different situations
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Fig. 4 Calibration process of genetic algorithm
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Fig. 6 Shared road space scene of pedestrian-traditional

vehicle-autonomous vehicle

....... R S R Sy p———

0 5 10 15 20 25 30 35 40 45
x/m

—— TP ANDPE —— 17 AT e ALBGE

—— TN —— T ADHT = =BAEHE

—— FT N —— T N@HT === CEHT

—— TFANOHE —— 17 A@FLT

(a) 1T 3B gl
20
18+t
TLef
= [N N
S 14+t PR =
= Tins
12t N
1.0t
08}
0 5 10 15 20 25
Hifa]/s

—— T ANDHE —— 7 ANQHHE —— T NHE
—— T AN@HE —— 1T N@HE ——FT N@HEE
—— T NDHE ——17 N@HE

(b) fr Niz sl L

7 A-ZE-RRHm iR
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vehicle-autonomous vehicle
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Table 2 Different distances simulated under different

impact factors
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Fig. 8 Simulation result of social force model
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Modelling method for pedestrian safety behavior in shared road spaces of
pedestrian-traditional vehicle-autonomous vehicle
WU Ruoyu, YANG Dezhen’, REN Yi, JIA Lulu, LI Xiaobin, WANG Zili
(School of Reliability and Systems Engineering, Beihang University, Beijing 100191, China)

Abstract: Under the development background that autonomous vehicles will share road resources with
traditional traffic participants in the future, pedestrian safety behavior modelling in the shared road spaces of
pedestrian-traditional vehicle-autonomous vehicle is crucial to the simulation development and reliability and safety
testing of autonomous vehicles. To satisfy this demand, the safe movement behavior of pedestrians was analyzed
firstly, and the traditional social force model of pedestrians was improved to build a momentum model of the
interaction between pedestrians and other pedestrians, traditional vehicles, and autonomous vehicles in the shared road
spaces. Then, a dataset of pedestrian-vehicle interaction motion and a genetic algorithm were adopted to calibrate the
safety parameters of the model, and a typical shared road space scene was proposed to verify the effectiveness of the
model. The simulation results indicate that the proposed model can simulate the safe movement behavior of
pedestrians, and it has better effects in tasks such as shared road space simulation of pedestrian-traditional vehicle-
autonomous vehicle.
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