Training Navigation to Virtual Autonomous Race Cars Using NeuroEvolution

Guang Yu Song, Mitch Vollebregt, Dr. Farhana Zulkernine

Background NeuroEvolution

Implementation

Autonomous venhicles increase - Fitness function is based on distance - The training of the ANNs was

mobility, provide driver support, and and time visualized through a virtual race car

ensure traffic safety. To navigate a -Genomes are ranked by fithess and on a track developed using the

track In the shortest time possible, one the worst six genomes Phaser HTML framework.

must follow the “racing line”, which is are removed. - The car travels at a constant velocity

the fastest path for a given corner. In a straight line and moves at
reduced velocity while turning.

Coputation - Track boundary collisions are
checked for when the car comes into
contact with the edge of the road.
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Objectives

- Apply a genetic algorithm to artificial
neural networks(ANNS) in order to
train a virtual autonomous

Data Summary Future Works

vehicle(VAV) to quickly navigate -Until generation 47, the VAV was -Improve physics and add obstacles.

turns on a race track. unable to consistently navigate the -Implementation of the NeuroEvolution
- VAV completes laps consistently track of Augmenting Topologies (NEAT)

without collisions and surpasses - The algorithm peaked at generation algorithm.

manually driven lap (10.16s). 500 after which lap times stopped

- VAV lap times stop decreasing. decreasing significantly Related Works

Improvement of average speed of VAV between generations
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toward a specified
direction.
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