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Abstract

Heavy traffic congestion daily occurs at merging sections on highway. For releasing this con-
gestion, possibility of alternative configuration of vehicles on multiple-lane road is discussed
in this paper. This is the configuration where no vehicles move aside on the other lane. It
has a merit in making smooth merging at an intersection or a junction due to so-called the
7zipper effect”. We show, by developing a cellular automaton model for multiple lanes, that
this configuration is simply achieved by local interactions between vehicles neighboring each
other. The degree of the alternative configuration in terms of the spatial increase of parallel
driving length is measured by using numerical simulations. Moreover, we successfully construct
a theoretical method for calculating this degree of the alternative configuration by using cluster
approximation. It is shown that the theoretical results coincide with those of the simulations

very well.
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The movement of i-th vehicle obeying
MLSOV model. i-th vehicle on each lane moves
one cell in front in one time step with proba-
bility v! at time ¢ provided that the next cell is
empty. Azf,; is the distance between i-th ve-
hicle and the nearest vehicle ahead of it on the
same lane, Aw’é’i is the distance between i-th ve-
hicle and the nearest vehicle shead of it on the
opposite lane.
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Ge(k) = c(3)/ (c(3)r + c(5)k + c(6)x
+ 0(7)/c + C(S)k =+ C(9)k + C(lO)k). (4)
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compartment line at the merging area. Disor-
dered lane changes cause traffic congestion at
the merging area. (b) An example of traffic
flow after acting our plan. The line prohibit
vehicles from changing lanes, and is expected to
make smooth lane changes by achieving alterna-
tive configurations. (c¢) CA model of a two-lane
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O 4: The perfect alternative configuration on
the two-lane road. When at least one vehicle
exists at © = k, only S(3) represents this perfect
alternative configuration.

I = P,II}. (5)
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O 5: Ge versus z obtained from simulations,
and from the four cluster approximation. The
results of simulations are represented by points,
and those of four cluster approximation are rep-
resented by lines. The results of simulations and
those of four cluster approximation agree with
each other very well. Ge(z) increases monotoni-
cally as x increases, and the sharpness of the in-
crease of Ge becomes larger as a becomes larger.
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