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Graph-based Deep Reinforcement Learning for
Autonomous Driving with Map Information

Deep Reinforcement Learning is a promising approach for autonomous driving.
O�en agents are trained in simulation in specific scenarios, for example high-
ways, intersections, or merging scenarios. While they may perform well in these
scenarios, the input representation is overfitted to the specific scenario, e.g. by
considering only longitudinal coordinates along the road. This prohibits to trans-
fer the learned policy to other scenarios. Usingmap information as an additional
input to the agent, can help it generalize to new scenarios.

LaneGCN architecture for map-based prediction [2]

For prediction tasks, map-information is already used successfully within graph-
based neural networks by LaneGCN and VectorNet [2,3]. For reinforcement learn-
ing, this has not been fully explored yet [4]. This work should explore the applica-
bility of graph neural networks to incorporate map information into reinforce-
ment learning agents.

This sounds exciting? Then apply to us! Methods and scope of the thesis can be
adapted to your interests and previous knowledge. The proposed thesis consists
of the following parts:

+ Literature research about reinforcement learning and graph neural networks
+ Implementation of an interface to query map information from Lanelet2 maps
+ Design of a neural network architecture to incorporate map information into
reinforcement learning algorithms

+ Training the reinforcement learning agent on real driving data
+ Evaluation of the trained agent in a test environment

I am happy to answer any questions youmight have. Feel free to ask for an ap-
pointment or directly ask at my o�ice!
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