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Multi-module Autonomous Vehicle Systems

e.g., check the confidence of the lane detection model
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How to account for the interaction between models?

How to handle models and code together?

How to unify program analysis and model analysis?



System-level Abstraction

• Leverage the publish-subscribe communication mechanism in 
ROS to derive a system-level abstraction
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Scenario-based Test Reduction 

4
Deng et al. Scenario-based test reduction and prioritization for multi-module 

autonomous driving systems. FSE 2022.
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: Is there any pedestrian crossing the road?

: Is the traffic light in red?

Frame Vectorization 
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Scenario Features 

       

Semantic encoding Function Set Frame vector

Weights of  

semantic encodings

34%~77% reduction!



Scenario-based Test Generation

5Tu and Zhang. Multi-Modal Traffic Scenario Generation for Autonomous Driving System Testing. 2025.

A DSL for traffic scenario specification A generated traffic of exiting the highway



Overview of Our SLES Project
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