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ABSTRACT

1

Vulnerable Road Users (VRUs) are all those with an increased
vulnerability on the road, in particular non-motorised ones. Until
now, the emphasis has been in politics more focused on drivers,
vehicles and infrastructures. However, recent developments show
a shift in other directions, with researchers now devoting efforts to
improve VRUs' safety. Hence, this work focuses on pedestrian
walking and crossing behaviour, attitudes, motivations and habits,
being grounded on an approach to Knowledge Representation and
Reasoning centred on logic programming, which establishes a
formal logical inference engine that is complemented with an
Artificial Neural Network line to computation.

Road safety has become more important in recent decades, mainly
due to the number of accidents, deaths and injuries on the roads and
communication routes. Naturally, road safety covers several areas,
from predicting traffic flow to improving the safety of those more
vulnerable. In fact, this work focuses on this last problem, i.e., those
with an increased vulnerability, which may arise from the absence
of protection, the person’s age or even due to health problems. Until
recently, researchers focused on improving road safety by targeting
the vehicle and the driver [1, 2]. However, it can now be seen that
the VRU in itself is receiving more attention, being considered as
an important player of the road environment [3, 4]. Understanding
the behaviour of VRUs at the road, on the one hand, may enhance
their safety and, on the other, may help those that design and plan
pedestrian crossings and all other environmental features that make
VRUs safer. The case study presented here considers the use of
Logic Programming (LP) for Knowledge Representation and
Reasoning (KRR) [5], with Artificial Neural Networks (ANNs) [6]
as a natural way to computing in which data is embedded and
transformed according to the laws of thermodynamics [7]. The data
used in this work are based on the questionnaires prepared by
Papadimitriou et al. [8], which were developed to capture key
components affecting pedestrian walking and crossing behaviours,
attitudes, motivations and habits, i.e., the human factors that
characterize each VRU. In such work, a descriptive and a principal
component analysis was performed. On the other hand, we present
a novel mathematical approach based on a thermodynamics’ view
for knowledge representation and dataset construction, followed by
a logic program for formal inference.
The remaining sections of this work include the thermodynamics’
view for KRR, the theoretical foundations of such representation,
the implemented questionnaires and the mathematical evaluation
models. The third section presents the case study. Finally, the last
section contains the main conclusions.
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