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Refining Testable Cases and Scenarios for Evaluating L3 - L5 ADS Concepts

Purpose:
Develop a method to guide the design and selection of cases to test the performance of an 
Automated Driving System (ADS) - using lane change scenario data for piloting purposes.
Objectives:
• Develop a model-based feature representation of multivariate driving scenario data to 

further define testable cases.
• Apply previous testable cases framework to identify ADS test cases and quantify the 

relationship and boundaries between test cases.
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Refining Testable Cases and Scenarios for Evaluating L3 - L5 ADS Concepts

Project Motivation:
• Data Breadth
• Data Scale
• Data Science
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Scenario Sources for Statistical Models



SAE International®
Government/Industry Meeting 2022 6

Cluster Modeling Workflow

Models Considered

1. Variational Auto Encoder (VAE-NF)
2. Principal Component Analysis (PCA)
3. Fast Independent Component Analysis (Fast-ICA)
4. Kernel-PCA 
5. t-distributed stochastic neighbor embedding (tSNE)
6. Truncated Singular Value Decomposition (TSVD)
7. Spectral Embedding (SE)

Clustering Validation and Extension
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Relating Latent Factors to Engineered Features

The database structure, data standardization functions, and analysis tool created by the team provide 
data traceability and human interpretability to the cluster modeling workflow
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Clustering to Test Cases
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Clustering to Test Cases
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Test Case Authoring

The SUT is traveling straight on a multi-lane highway 
with V1 ahead in left adjacent lane. As V1 initiates 
lane change into SUT's path, SUT responds.
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Contact Info

NHTSA:
• Bob Kreeb, Division Chief

• Email: robert.kreeb@dot.gov

• Sebastian Silvani, COR (TO) 
• Email: sebastian.silvani@dot.gov

VTTI:
• Michelle Chaka, PI

• Email: mchaka@vtti.vt.edu

• Feng Guo, co-PI
• Email: fgao@vtti.vt.edu

• Shane McLaughlin, co-PI
• Email: smclaughlin@vtti.vt.edu

NHTSA Contract #: DTNH2214D00328L 
Task Order #: 693JJ920F000065

Thank You!
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