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Relation between lane-changing rules and the reverse lane usage

A comparison between Japanese and German types
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Abstract

A phenomenon called “reverse lane usage”, in which flow in the fast lane exceeds that in the
slow lane, is usually observed. In this paper, we study origins of reverse lane usage using a
two-lane extension of the Nagel-Schreckenberg model. We employ two types of lane-changing
rules: German and Japanese types. The German type rule set contains a rule suppressing
motions of overtaking slow cars on the fast lane through the slow lane. The Japanese type
rule set, on the contrary, allows overtaking motions through both lanes. In the Japanese type,
the phenomenon occurs only when the maximum speed in the fast lane is faster than that in
the slow lane. In the German type, the rule suppressing overtaking through the slow lane is

essential for the phenomenon.
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