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Introduction
Accurate and fast trajectory prediction of surrounding road users is critical to improve the intelligence of autonomous driving
systems. In complex traffic scenario, road users with different kinds of behaviors and styles and road with different kinds of
areas and markers brings complexity to the environment, which requires considering interactions among road users and road
structure and traffic rules, when anticipating their future trajectories. This study proposes a long-term parallel interactive
trajectory prediction method based on scenario understanding.
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Varying numbers and types of vehicles, various road structures and traffic rules bring difficulties to an autonomous vehicle
driving in highway traffic scenarios. It is important to simultaneously consider all these elements in an integrated framework
when predicting the future trajectories of surrounding vehicles. This research presents a unified graphical representation
method for dynamic traffic scenarios based on integrating not only the constraints from vehicles but also the collision risk
implied behind road structures and traffic rules. Different from previous studies which ignores road structures and traffic rules
or separately represent them in a qualitative way, this method can make better use of the influences of these environment
elements in a quantitative way to improve trajectory prediction of surrounding vehicles in highway scenarios.
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Fast and accurate long-term trajectory prediction
of surrounding vehicles (SVs) is critical to
autonomous driving systems. In high-density
traffic flows, strongly correlated vehicle behaviors
require considering the interactions among
multiple SVs when predicting their future
trajectories. However, existing interactive
prediction methods, most based on Long Short-
Term Memory (LSTM), are suffering from slow
prediction because they analyze SVs one by one
and analyze trajectory sequence node by node.
This research presents a fast interactive trajectory
prediction method called Structural Transformer
which learns both spatial and temporal
dependencies among multiple SVs in parallel. The
computational time of each step is only 12ms on
a 2080ti GPU, which is over 4 times faster than
the non-parallel model like Structural LSTM.
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