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Competent Human Drivers Models
for Assessment of Automated

Vehicles

Driving is a form of social interaction mediated by technology (the vehicles). Vehicles that drive (partially or
fully) autonomously among human drivers must drive safely and conform to the social expectations of driving
at the location where they operate. Such expectations include, among others, compliance with traffic rules,
fairness, comfort, short travel times, high traffic flow, politeness, etc. Their relative importance varies according
to the severity of the driving interactions and the preferences of the local population of drivers.

Our work provides a flexible, systematic, and scalable
methodology able to:

e |dentify and describe the different dimensions of
social driving expectations in a given location.

e Codify these expectations in machine-readable
language (i.e., mathematical assertions), resulting in
models of competent driving.

e Define the relative importance (i.e., priority) of these
social expectations when evaluating driving ability.

¢ Defineg, using a simple and pragmatic technique, the
ranges of assertion parameters that correspond to
competent human drivers.

e Combine the information above into a competence

driving evaluation criterion that reports back areas of

improvement in the driving characteristics of a driver
(human or artificial) under test.
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Figure 1 (top): From social expectations to competence evaluation
Figure 2 (bottom): Scenario based testing process
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The parameterized models of competent driving, key feature of this methodology, can be used for several applications:
e Requirements for the design of new automated driving algorithms (left side of the V-cycle).
e Selection of competent driving data from naturalistic driving datasets to be used to train automated driving

algorithms.

e Assessment of the driving competence of automated driving systems under development or deployed (right side of
the V-cycle), via (for instance) the scenario-based approach.
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Figure 2 (bottom): Scenario based testing process
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