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INTRODUCTION

OBJECTIVE:
Ennancing decision-making and adaptability in 2D racing simulations
through cutting-edge Meta-RL.

SIGNIFICANCE:

e Importance:
Addressing optimization challenges in Al-driven racing simulations.

e Broader impact;
Leveraging these advancements for more general Al applications in
gaming and beyond.



r its rapid adaptation capabillities across diverse track conditions.
Detalls:

d on a diverse set of simulated racing tracks with varying curvature
bstacle configurations.

plemented to refine and optimize policies post-MAML adaptation,
cusing on long-term reward maximization.



(contd.)

al Framework:
ng-v2, configured to test under varied environmental conditions.
nd Technologies:

loped using PyTorch, with CUDA acceleration to enhance
putational efficiency.

trics of Performance:

iIciency In lap times reduction, error rates, and response times to
vironmental shifts, compared to baseline models.



(PRELIMINARY FINDINGS)

eduction (Work In-progress):

average lap times improving over baseline non-meta-learned

tability to New Tracks:

roved adaptation, as measured by the ability to handle new track
figurations.

ror Rates in Navigation:

ecreased navigation error rates by approximately 5% compared to
raditional reinforcement learning models.



els vs. MAML for Carracing-v2

n and Function:
VVAEs and RNNSs to create a compressed and predictive model of
vironment.

Findings:
controlled setting, World Models reduced prediction error by up to
% compared to classical deep learning approaches.

AML

efinition and Function:
ocuses on learning optimal initializations for quick adaptation to new



dels vs. MAML for Carracing-v2 (contd.)

gs:
strated a reduction in necessary training epochs when adapting to
INg environments, achieving comparable performance.

tical Contrast

rld Models:
ore effective in environments where the dynamics are complex but
onsistent.

AML.:
SUpPeErior In scenarios requiring rapid adaptation to frequently changing
onditions.



n and Future Research

ability to quickly adapt combined with PPQO's optimization
ities leads to significant performance enhancements in racing
tions.

re Directions:
ting these approaches In more complex 3D environments and

estigating their applications in real-world scenarios such as autonomous
Iving and dynamic routing.



ANY QUESTIONS?

THANKYOU!
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