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Abstract :[Objective] The critical behavior of congestion of pedestrian traffic is explored by ana-
lyzing the stability of two-dimensional optimal velocity model with the asymmetrical force.
[Methods)Based on the two-dimensional optimal velocity model,an improved optimal velocity
model is proposed by applying the asymmetrical force in the place of the symmetrical force and
introducing the interaction with following pedestrians. [Results}The stability conditions of the
transverse mode and longitudinal mode along the direction of ¢ =0,7/6,7x/3,n/2 are obtained

by linear stability analysis,and the related phase

diagrams are given. When the perturbation
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travels along the x axis,the stability condition of
pedestrian flow is influenced by the sensitivity a,
the distance » among pedestrians and the intensi-
ty A of interaction with the following pedestri-
ans. But in the other cases, the stability condi-
tions are only influenced by the distance . The
critical curve of longitudinal mode which travels

along the x axis moves leftward along the r -axis
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and the regions below the critical curve becomes small. But the critical curve of transverse mode

which travels along the x axis moves rightward along the r -axis and the regions below the criti-

cal curve becomes large. [Conclusion]It is found that the intensity A of interaction with the fol-

lowing pedestrians has great effect on congestion of pedestrian traffic.
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Table 1  Stability conditions under situation one
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Table 2 Stability conditions under situation two
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