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1) Predict the future location of pedestrians from onboard a 
moving vehicle.

2)  Learn from unlabeled data.

1) Dynamic Trajectory Predictor (DTP), a pedestrian trajectory 
forecasting deep learning model based on motion features 
from optical flow.

2) A machine annotation scheme for training trajectory 
forecasting models in the absence of labeled data.
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- Data is annotated 
using a pedestrian 
detection [1] and 
tracking [2] algorithm.

- Model is trained using 
both machine-
annotated and human-
annotated data.

- Model is evaluated 
using human-
annotated data.

- Optical flow frames 
extracted from 
pedestrian bounding 
boxes.

- CNN  (ResNet18) 
extracts features.

- Predicts a 
compensation term 
!𝐶#$% to correct for 
errors in the constant 
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Model Mean squared error Final displacement error
Constant acceleration 1426 52.8

Constant velocity 1148 47.5
FPL [3] 881 ± 44 41.3 ± 1.2

DTP (Ours) 610 ± 21 34.6 ± 0.5
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- DTP performs particularly well in situations where a 
pedestrian first begins walking  (left and centre figures).

- DTP performs less well under conditions of significant 
background motion (right figure).

- Machine-annotated pretraining improves performance of 
both DTP and FPL [3].

FPL w/ pretrain [3] 805 ± 46 40.1 ± 1.2
DTP w/ pretrain (Ours) 539 ± 13 32.7 ± 0.4

Conclusion

- DTP forecasts pedestrian trajectory up to 1 second into the 
future.

- Anticipates non-linear trajectories using optical flow information.

- Using both human-annotated and machine-annotated data 
improves performance.


