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Recall: 3D Vision

3D Point clouds

Example: MUUFL Gulfport dataset; LiDAR BEV



Videos – The temporal dimension

Adapted from Prof. Johnson’s slides

Video clips



Videos – The temporal dimension
Sequence prediction, classification, translation, etc……

https://d2l.ai/chapter_recurrent-neural-networks/rnn.html#recurrent-neural-networks-
with-hidden-states



RNN
• Recurrent Neural Network

https://d2l.ai/chapter_recurrent-neural-networks/rnn.html#recurrent-neural-networks-with-hidden-states



LSTM
• Long Short Term Memory

https://d2l.ai/chapter_recurrent-modern/lstm.html



GRU (Gated Recurrent Unit)

https://d2l.ai/chapter_recurrent-modern/gru.html



Long-term Human
Motion Prediction

On human motion prediction using recurrent neural networks, cvpr 2017



Long-term Human Motion Prediction

On human motion prediction using recurrent neural networks, cvpr 2017

LSTM-3LR Seq2seq architecture



Long-term Human Motion Prediction



PredNet
• Next-frame prediction

DEEP PREDICTIVE CODING NETWORKS FOR VIDEO PREDICTION AND UNSUPERVISED LEARNING, ICLR 2017



PredNet
• Next-frame prediction

DEEP PREDICTIVE CODING NETWORKS FOR VIDEO PREDICTION AND UNSUPERVISED LEARNING, ICLR 2017



Unsupervised Pedestrian Pose Prediction A deep predictive coding network based approach for autonomous vehicle perception, RA Magazine, 2019

PredNet-based
prediction
application



PredNet frame prediction

https://coxlab.github.io/prednet/



Transformers for trajectory prediction

Transformer Networks for Trajectory Forecasting, ICPR 2020



Transformers for trajectory prediction

Transformer Networks for Trajectory Forecasting, ICPR 2020



Collision-
aware

A Multi-Task Learning Network With a Collision-Aware Graph Transformer for Traffic-Agents Trajectory Prediction, 2024
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