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Trajectory  prediction  objectives  and metrics  often reward 

predictions  that  are common modes of behavior ; average 

lane following,  average car following,  and average notions  of 

social  space on the road.

More out-of-distribution  behavior  types are difficult  to 

massage from existing  objectives  in trajectory  prediction  

(not  to be confused with  rarer maneuvers like U-turns) .

In  this  paper,  we present Polysona , a parameter -

efficient  Mixture  of Experts  framework  for  

modeling  latent  driving  styles  in  trajectory  

prediction  models . This  is one of the first  works 

exploring  latent  behavior  modeling  without  any additional  

annotations  or specialized  datasets .

Table  1: Trajectory  Prediction  Benchmark  Performance  

Comparisons . We compare existing  trajectory  prediction  models,  

TAE  (a  behavior -aware trajectory  predictor),  and a CVAE  baseline  

against  our best-performing  variant  (Ours+MoV ). Bolded  values 

indicate  best performance  in respective  columns .

• We present Polysona , one of the first  approaches 

proposed for latent  driving  style modeling  without  

specialized  annotations  of datasets .

• Polysona  learns distinct  LoRA  experts  using  a VAE -like 

objective,  such that  latent  social  forces features must be 

classified/reconstructed  by three distinct  scalars,  

clustering  behavior  into three distinct  bins .

• Results  show that,  even without  true real-world 

evaluation  datasets  focused on aggressive driving,  

finetuning  under Polysona  still  improves performance on 

trajectory  prediction  metrics .

• A  limitation  of this  work is that  the proper metrics  and 

tooling  for evaluating  driving  personas is under-explored 

for behavior  prediction  and simulation ; thus,  the results  

in this  paper  focus on existing  benchmarks  as a proxy  for 

generalization  to rarer personas. Valuable  future  work 

includes  curating  a labeled dataset  of long-tail  driving  

behaviors  for improved  evaluation .
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An  assumption  we make is that  driving  style , or persona,  is 

strongly  correlated  with  second-order kinematics  such as 

acceleration  and steering.

Task : Given  a pre-trained  encoder-decoder trajectory  

prediction  model, we want to learn a set of LoRA  experts  

such that  each expert  encodes a different latent  driving  

persona. 

When  learning  such experts  jointly,  this  can be considered 

as a Mixture -of-LoRA  (MoL )  problem.

In  our experiments,  we attempt  to model a latent  driving  

behavior  variable  with  N= 3 LoRA  experts  at prior  

probabilities  (0.3, 0.6, 0.1) respectively ; this  prior  is 

motivated  by prior  work in behavioral  long-term human  

subject  studies  conducted  by the National  Highway  

Transportation  Safety  Administration  (NHTSA)  [1].
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Table  2: Comparison  across  MoL  mixing  strategies . 

Interestingly,  the best all -around  results  are achieved with  the MoV  

approach,  which  uses IA 3 for finetuning,  instead  of LoRA .
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