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Description

* The development of a toolchain for high confidence testing, validation, and verification of
advanced, connected, and autonomous vehicles is required?! to support the introduction of such

vehicles into mass production.

* The development of such tools is pursued based on research into maneuver and data optimization
using game theory, model-free trajectory optimization, data-driven anomaly detection, and Smart
Black Box approaches to determine test trajectories and scenarios for vehicle testing.
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[1] Koopman, P., & Wagner, M. (2016). Challenges in autonomous vehicle testing and
validation. SAE International Journal of Transportation Safety, 4(2016-01-0128), 15-24.
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Representative Finding

e In-traffic vehicle interactions can be modeled with Level-k game theory!?!.
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Traffic interaction model

* Driving safety and performance can be assessed using game theoretic traffic simulation.
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Representative Finding @ ss&

* Autonomous driving algorithms that do not account for ;Zi“ o ,___af____,
interactions between traffic participants may lead to o o ey
significant amount of faults. s &
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[2] Li, N., Oyler, D. W., Zhang, M., Yildiz, Y., Kolmanovsky, I., & Girard, A. R. (2017). Game e . R ¥
Theoretic Modeling of Driver and Vehicle Interactions for Verification and Validation of Interactions may happen beyond perception.

Autonomous Vehicle Control Systems. IEEE Transactions on Control Systems Technology.



