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Abstract In the field of crowd simulation, the social force model is a very classic micro-simulation model proposed by Helbing,
which can simulate some self-organizing phenomenon. However, there are still some shortcomings in the social force model such
as pedestrian oscillation and pedestrian overlapping. Therefore,many scholars have enriched and improved the social force model
in terms of parameter setting,force range and algorithm optimization. Gao et al. proposed a modified social force model consider-
ing the relative velocity of pedestrians,which is still the basis and important reference for scholars to study the improved social
force model and various simulation experiments. Since Gao et al. showed the advantages of their modified social force model
through only two experiments, which is a little lack of reliability,and there is no more self-organizing experiments to show that
their modified social force model still retains the original social force model’s advantage that can simulate the self-organizing phe-
nomenon, this paper did the confirmatory experiments and evaluation experiments for the modified social force model proposed by
Gao et al. Two experiments conducted by Gao et al. were verified by confirmatory experiments., which confirm the advantages of
Gao et al. ’s modified social force model. Through the experimental results of the evaluation experiments.,it is confirmed that the
modified social force model of Gao et al. retains the ability to simulate the self-organizing phenomenon. This paper also discovered
and analyzed the pedestrian overlap problem of the improved social force model of Gao et al.
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Table 1 Parameter setting of simulation experiments
/s A/N B/m /g/(kg/sz) x/(kg/m * s)
0.5 2000 0.08 120000 240000
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Fig. 6 Pedestrian position vs time in different timesteps
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Left size pedestrian velocity vs time in different timestep
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Fig. 16 Pedestrian overlap problem in arched congestion experiment
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