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World Model for Autonomous Driving Planning

Goal: Create a data-driven 
differentiable simulation for 
1. Training and evaluating AD 

planning algorithms. 
2. Enhancing the behavior-

fidelity of full-stack simulators.

Generate human-like 
behavior for bot agents.



TrafficBots: A Multi-Agent Auto-Regressive Policy

Ensure Scalability

Vectorized Representation
Map, traffic lights, agent 
trajectories as polylines.

Dense Urban Scenario 
Vehicles, pedestrians, 

and cyclists

Ensure Configurability

Destination
Without motion profile. 
NOT the same as “Goal”.

Personality
Time-invariant. Fixed for the 

entire simulation horizon.

Our State Encoder Destination vs. Goal



TrafficBots: Network Architecture

• Transformer with self-attention and cross-attention. 
• State Encoder using positional and angular embedding. 
• Personality represented by the latent of conditional VAE. 
• Destination predicted via multi-class classification over polylines. 
• Dynamics simplified to unicycle model.



Performance

Task 1: A Priori Simulation, i.e. motion prediction, multi-modal. 
Task 2: A Posteriori Simulation, i.e. scenario reconstruction, single-modal. 
TrafficBots achieve baseline performance on open-loop motion prediction task,
and SOTA performance on closed-loop simulation task.



Prediction and Simulation Results

Trajectories Destinations

Ve
hi

cl
e

Cy
cl

ist

• In Magenta:
• Agent of interest 
• GT Future trajectory 
• GT destination polyline 

• In Cyan:
• A priori trajectories.
• GT future and destination are not given. 

• In Yellow:
• A posteriori trajectory.
• GT future and destination are given. 

• All agents are simulated simultaneously. A 
selected one is visualized.



Summary

• High-Fidelity Simulation for AD
• Behavior-Realism: for E2E or planning algorithms. 
• Photo-Realism: for E2E or perception algorithms. 

• TrafficBots, A Multi-Agent Policy:
• Realistic behavior learned from real-world datasets. 
• Game AI for bot-agents in AD simulation. 
• Faster than real-time simulation. 
• Parallelizable on single GPU. 
• All traffic participants in dense urban scenarios. 
• Configurable and interpretable via personality and destination.


