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Simulation study of vehicle motion density in two crossings based on TASEP model
JIANG Zhu'an

(School of Automotive and Traffic Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu, China)

Abstract: The transportation phenomenon exists widely in society, and has important practical application value for analyzing the
law of vehicle movement and solving road congestion. The Totally Asymmetric Simple Exclusion Process ( TASEP) model is a
classic model describing particle transport on a one-—dimensional lattice, and has been widely used in the field of transportation.
Based on the exclusive process, this paper conducts a simulation study on vehicle movement in the dual-lane intersection situation.
By inputting the probability a and B of particles ( vehicle) entering and moving out of the model (intersection) into the model, and
changing the size of « and B for several times, the density diagram of vehicle motion law under different value ranges can be
obtained. It is found that in the process of vehicle movement, there are always three stable phases in the system: high density—high
density phase ( HH) , low density —low density phase (LL), high density—low density phase (HL). Finally, the mathematical
relationship between «, and vehicle density in the intersection is obtained, which is more in line with the real traffic conditions, and
provides the reference for the study of urban traffic flow model.
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Fig. 14 Phase diagram of vehicle motion density

4 LERIE

AR TASEP #51 B XUE 238 U I T 440



5 6 1]

FEPULE : FET TASEP KR P IE 52 SR T 4 iz sk 5e 63

iz B A P AT 05 BBE T, 85 T RGE 3 SN
N 12 3y 4% B RE AR L P 22 1] By s B 3 T
T%ﬁﬁﬁ&@f@ﬁ?*%ﬁ%ﬁ% I g %
YA EAT B AR R4 e A 2T AR o
%Hﬁ?%i%%ﬁﬁ&ﬂ%wﬁﬁﬁiﬁfxﬂ
B R R HBONT & SR s R,

[ ] Ay B 30T S A AR AR 1 A
225 3k

[1] &z, T30 GE B R W
+, 2021 (8): 193-196.

(2] EuNGH. Sz 4 52 At B A SC B BT [ 1], Bl# 4
ARAH, 2017 (21); 188-189.

[3] vugghle. I 2 2 X 45 55 14 1 3 T i 19 22 3 3
B WV Tk K2, 2020.

(4] Bry5m, Brric, Pk EVE. 1 500 #5914 TASEP #8494 e bt
[ 1], IFEHLRIE:,2020,47(1) 265-269.

[5] MACDONALD C T, GIBBS J H, PIPKIN A C. Kinetics of
biopolymerization on nucleic acid templates [ J]. Biopolymers,
1968, 6(1): 1-5

TERTSE[T]. PR A A

FHEMFR (D]

[6] LIU Mingzhe, TUO Xianguo, WANG Ruili, et al. Recent
developments in totally asymmetric simple exclusion processes with
local inhomogeneity [ J]. Chinese Science Bulletin, 2011, 56
(15): 1527-1531.

[7] GIBBS J H. The kinetics of biopolymerization on nucleic acid
templates [ M ]// SHULER K E. Advances in Chemical Physics:
Stochastic Processes in Chemical Physics. USA; Weily, 2007,15:
185-198.

[8] M. P 24+ & RAAZ LB R R AT SR SE [ D). &
JE  H R R R, 2017,

[9] IMAMURA T, SASAMOTO T. The q-TASEP with a random
initial condition [ J]. Theoretical and Mathematical Physics, 2019,
198(1) :69-88.

[10] YUAN Yaoming , JIANG Rui, WANG Ruili, et al. Spontaneous
symmetry breaking in totally asymmetric simple exclusion
processes on two intersected lattices [ J]. Journal of Physics A
Mathematical & Theoretical, 2008, 41(3) :035003.

[11]YAMAMOTO H,ICHIKI S, YANAGISAWA D , et al. Two-lane
totally asymmetric simple exclusion process with extended
Langmuir kinetics[ J]. arXiv preprint arXiv:2101.10722,2021.

[12]#855. FEFHEAT TR A SUMO 138 SGETE T T 2240532 s (5 B
WF5E[D]. AL BRI R, 2022.



