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Why Parametric Models?

In order to decrease the risk of accidents and provide a comfortable driving experience at complex inner-city intersections, the car must be able to predict the
drivers intended path of travel. Due to the interaction with other traffic participants as well as a high variety of intersection geometries, this cannot be achieved
by comparing the observed driver behavior with a mere set of typical patterns. Instead, the underlying rules or driver models need to be taken into account.
Using parametric models, existing expert knowledge can be easily included in the model building process. Parameterization has been carried out on the basis
of extensive user studies.

General Architecture — a Brief Outline of the Approach.

For driver intent inference, we rely on lane level self localization on a high-precision digital map that represents possible driving paths as a sequence of
distinct lane segments. Assuming a maximum of one lane change maneuver within the length of each lane segment, a directed acyclic graph is obtained.
Each leaf node of this so-called hypothesis tree refers to a unigue path with a given prior probability. The corresponding posterior is determined by evaluating
the likelihood of one or several of the following features given that the driver was to follow that particular path. The posterior path probabilities are then used to
determine the risk of potential conflicts.

. . Indicator Feature
Localization on digital map

Even though activating the indicator constitutes a strong lead that the driver’'s next action will be a
ane change or turn maneuver, it Is possible that the indicator was set unintentionally or due to a
ater maneuver after first going straight. Taking into account the exact time of indicator activation
nelps to distinguish both cases from imminent turn or lane change maneuvers.
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Velocity Feature

In order to keep the lateral acceleration within
comfortable limits, drivers usually need to slow down ] ]
before doing a left or right turn. In cases of preceding . . (,0)5 (d*(% Av) ) 2

Intelligent Driver Model.

vehicles or unusual intersection geometries, however, L y 7 ;
the distinction between going straight and turn - -
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maneuvers is not that easy to make. The approach d* (v, Av) =dy+ T v A :
described In [1] takes both situations into account. 2vab
Gaze Direction Feature

60 ———— Naturally, drivers tend to turn

their heads In the direction of
Intended travel. By observing
the driver’'s head heading
angle, we evaluate each
hypothesis by how well the
driver’'s head direction matches
. . 190 | that of the expected gaze point
DisI:r?ce to :;jr?t turn rrr?1 Dis;:r(\)ce to r_isr?t turn rn?1 along the corresponding path-

Risk Assessment

Driver Assistance

Head direction going straight [°]
Head direction turning right [°]
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