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Influence of Road Geometrics on Car-following of the
Intelligent Driver Model
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Abstract:  An improvement of Intelligent Drive Model (IDM) considering the influence of road geometrics
(slope, curve and superelevation) on car-following is established. Combining the two degree freedom vehicle
dynamics model, the car-following simulation of the improved IDM is carried out by using Matlab/Simulink.
The simulation results show that the improved IDM following car’s headway increases and speed decreases
in the road with turning, super-elevation and some certain downhill or uphill gradient, which ensures the car-
following safety. It is also found that the yaw rate and lateral velocity decrease with superelevation and
radius increasing at certain gradients, which ensures the handling stability of the following car. The research
results indicate that the modified IDM can more precisely response to the influence of gradients, radius and
super-elevation than non-modified IDM.

Keywords:  traffic engineering; car- following; vehicle dynamics; intelligent driver model (IDM); road
geometrics
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