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Abstract

We establish a new microscopic traffic flow model considering threaten driving behavior based on Revised
S-NFS model, one of the Cellular Automata models. We define “threaten driving” as forcing a preceding
vehicle, which hampers the focal vehicle to accelerate, to change to a neighboring lane. This action, to the
focal vehicle, is triggered by the preceding distance and the relative velocity to the preceding vehicle. This
model is simulated to compare with two cases; the conventional lane changing strategy that is spired so-
called ‘incentive criterion” and the case simultaneously considering ‘threaten driving behavior’ and
‘incentive criterion’. As the result, the cases considering threaten driving show lower time-averaged
velocity and flux than the conventional case. Therefore, we conclude such a driving behavior can be said
as anti-social on the meaning that the entire social efficiency is pulled down.
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Rule 1. “Acceleration”
vi(l) = min [Vim“x, vi(o) + 1] (1D

(Rule 1 is applied only if g; >Gvv® < v

Rule 2. “Slow-to-start”
vl(z) = min (1) ,xt- s; o—xft —Si] (2)
(Rule 2 is applled only if random[0,1) < q.)

Rule 3. “Quick start”
vi(3) = min [v(z) Xfg, —xf — S] (3)
(In Rule 2 and 3, If random[0,1) <r, S; =S;
otherwise, S; =1.)

Rule 4. “Random brake”
vi(4) = max [1, vi(3) — 1] 4
(if random[0,1) <1 — p;, Rule 4 is applied)
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