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Waypoints: spatial distributions for the SE3/SE2 
transformation at each time-point 

Occupancy maps
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Discrete temporally Continuous temporally

Representations for (probabilistic) trajectory prediction

Parametrize the time-varying distributions,
A univariate distribution for each component

Each scalar element of the parameters governing the  
distribution is expressed by a polynomial 
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The representations in prediction learning
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Waypoints: regress the movements for every 
time-point

Polynomial: regress the coefficients

Regress 628 values for every actor
for 8-sec prediction with 0.1s interval
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Regress 20 values (Nu=2, Nb=1)
for 8-sec prediction with infinitely small interval

Model Model



8-second prediction:
● WP: models using waypoint representation
● P1-4: using the polynomial representation 

(degrees 1-4).
Comparable performances with other settings 
and other models.

Comparable to other representations



4-second prediction:
● Regression supervision at 0s, 2s, and 4s
● The predictions of waypoint model (WP) at 1s and 3s are by linear-interpolation;

Continuous prediction



P2-3 achieve physical 
realism without additional 
constraints or 
regularization.

KM: applying vehicle 
kinematic model on top of 
the waypoint 
representation.

Physical feasibility



Summary (polynomials vs. waypoints)

● Comparable prediction performance
● Calibrated probabilistic predictions
● Better inter-time-point predictions
● Better prediction accuracy for low-count actors
● Better prediction accuracy for large supervision time intervals
● Physical realism without physical models/regularization/constraints


