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II. ABSTRACT

Self-driving cars have experienced a booming development
in the latest years, having achieved a certain degree of matu-
rity. Their scene recognition capabilities have improved in an
impressive manner, especially thanks to the development of Deep
Learning techniques and the availability of immense amount of
data contained in well-organized public datasets. But still, self-
driving cars exhibit limited ability to deal with certain types of
situations that do not pose a great challenge to human drivers,
such as entering a congested round-about, dealing with cyclists,
or giving way to a vehicle that is aggressively merging onto the
highway from a ramp lane. All these tasks require the develop-
ment of advanced prediction capabilities in order to provide the
most likely trajectories for all traffic agents around the ego-car,
namely vehicles and vulnerable road users, in a given time hori-
zon. This talk will present some innovative solutions for efficient
motion prediction in the context of autonomous driving.

Predicting traffic participants trajectories is of major impor-
tance in autonomous driving applications, since it allows the con-
troller to plan ahead the motion of the vehicle, avoiding collisions
and making better driving decisions. In this work, we aim at
socially-aware and socially-consistent vehicles and VRUs trajec-
tory forecasting and interaction understanding. Accurately fore-
casting the motion of surrounding agents is an extremely com-
plex and challenging task, considering that many factors can af-
fect the future trajectory of an object. First of all, the variety and
complexity of road scenes is immense and traffic scene dynam-
ics can be extremely different among different, or even similar,
scenarios. Therefore, one major challenge of developing predic-
tion methods is to find comprehensive and generic representa-
tions for all common scenarios that can be encountered in the
real world. Moreover, although deep learning based models have
shown incredible forecasting abilities, it would be desirable to
retain structural information and explainability, instead of rely-
ing on the black-box nature of these models. Motion forecasting
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must be socially-aware, i.e., it must consider the past trajecto-
ries and intentions of surrounding agents. However, one major
open question in the field of motion forecasting is how to model
such interactions among traffic agents. Understanding how the
ego-vehicle actions might influence other actors’ behaviors is es-
sential for safe and comfortable motion planning of self-driving
vehicles.

Additionally, these predictions must be consistent among ve-
hicles and non-overlapping. This can only be achieved by deeply
understanding the scene dynamics and the essence of interactions
among traffic participants. On the other side, most deep learning
based models used for trajectory forecasting operate on data of
a fixed size and a fixed spatial organization, which impedes to
obtain a general representation for inputs and outputs such that
they can be flexible to the number and type of agent as well as
transferable under different scenarios.

Figure 1: Spatiotemporal graph of an interaction scenario with
5 agents involved. Our approach predicts trajectories using an
attention mechanism in a socially-consistent way.

In this work, we propose to tackle these problems harness-
ing the power of graph neural networks by modelling each traf-
fic agent as a node and possible interactions between them as
edges, obtaining a high-level representation of the traffic scene
as a graph (see Fig. 1). In the light of the above mentioned, the
main contributions can be summarized as follows:

• Socially-aware: we propose SCOUT, a generic graph-
based formulation for modelling traffic interactions, where
the influence of interactions among vehicles is modelled
as an additional element that is dynamically learnt during
the training phase in a semi-supervised way, following an
attention mechanism.

• Socially-consistent: trajectory forecasts are learnt by in-
corporating the overlap of future trajectories as an element
to be minimized during training.

• Flexible and transferable: our model works for a variety
of number and type of road agents, while proving transfer-
ability among different scenarios.

• Urban dataset: this work has been evaluated with three
real-world urban datasets, in which numerous interactions
between various road agents occur simultaneously.

• Interaction understanding: the exploration of attention
learned by our model sheds light on the interpretation of
the influence of vehicle interactions on the final prediction.
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