
Materials contained are proprietary to Uber.  Recipient, by accepting this document, agrees that neither this document nor the information disclosed herein nor any part thereof 
shall be reproduced or transferred to other documents or used or disclosed to others for any other purpose except as specifically authorized in writing by Uber.

Uncertainty-aware Short-term Motion Prediction 
of Traffic Actors for Autonomous Driving

Nemanja Djuric, Vladan Radosavljevic, Henggang Cui, Thi Nguyen, 
Fang-Chieh Chou, Tsung-Han Lin, Nitin Singh, Jeff Schneider



Prediction task

● To ensure safe and efficient operations, 

an autonomous vehicle needs to 

accurately predict the future motions of 

the traffic actors in its surrounding area



Problem setting

● Model that predicts actor’s trajectory should take into 

account surrounding objects and map constraints

● What is the best way to provide that info to the model?



Proposed solution

● Rasterize the tracked actors and the map into a bird’s-eye 

view (BEV) image, to be used as an input to the deep model 

Rasterization



Proposed solution

● Given an input raster, predict actor’s future x/y-positions and 

position uncertainty every 0.1s for a total of 3 seconds

Inference



Architecture and loss

● We model each trajectory point as a Gaussian sample, and 

maximize log-likelihood of the entire trajectory

● We use a CNN model to extract features from the raster, and 

to output x/y-position and uncertainty for each of H future 

points every 0.1s for a total of 3 seconds
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Results

● In experiments on large-scale, real-world data we show: 

○ The inferred trajectories are more accurate than a 

number of baselines (see Table)

○ The inferred uncertainties are well-calibrated (see 

Figure for 3s-prediction calibration plot)



Come to poster #411 to find out more!

● Paper title: Uncertainty-aware Short-term Motion 

Prediction of Traffic Actors for Autonomous Driving

● More details at the poster:

○ Comparison to other baselines

○ Uncertainty calibration plots

○ Ablation study of the model

○ Further interesting visualizations

● Thank you!


