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Connected and automated Vehicle (AV) technology is anticipated to increase safety, enhance mobil-
ity, and curb the environmental footprint of the transportation sector. However, for these benefits
to be realized, Autonomous Vehicles (AVs) need to be able to safely navigate the transportation
network. Predicting the trajectory of other road users enables AVs to anticipate future movements
of their surrounding agents, and plan in advance by incorporating these predictions in their mo-
tion planning. The goal of this study is to use a learning-based trajectory prediction method for
different agent types that use the transportation network, including vehicles, pedestrians, and cy-
clists. The proposed model uses history position information of traffic agents, and predicts future
positions of subjects within a finite horizon. Instead of developing different model architectures for
different agent types, a generic model architecture based on deep learning is proposed to learn tra-
jectory patterns. This common architecture is then trained using agent-specific datasets, providing
individualized models for different agent types.

We evaluate the model on the Lyft dataset–a public dataset collected by autonomous vehicles–
and compare its performance against extended Kalman filter (EKF) as a benchmark. The per-
formance of the proposed model against the EKF benchmark during the prediction horizon is
demonstrated in Fig. 1, where the EKF predictions are shown using dashed lines and predictions
of the proposed approach are plotted in solid lines. This figure demonstrates that, not surprisingly,
in both models, the displacement error increases with time. However, the rate of increase in the
displacement error of the proposed model is significantly lower that that of the EKF model, re-
sulting in the gap between the displacement errors of the two models to grow super-linearly with
time. Experimental results indicate that the average displacement error (ADE) of the pedestrian
trajectory prediction is around a single step length of an adult (0.71m to 1.49m), the ADE of the
vehicle trajectory prediction is less than the average vehicle length (around 4.20m), and the ADE
of the cyclist trajectory prediction is about 3 times of the average bicycle length (around 1.70m).
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Figure 1: Comparison of the displacement errors for all agent types
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