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The Department of Mathematics had the privilege of hosting a comprehensive guest lecture on "Reinforcement Learning:
From Essentials to Guarantees,” delivered by the esteemed  Dr. P. Osinenko from the University of Applied Sciences in
Fulda, Germany. This event, held online, attracted 70 enthusiastic participants eager to enhance their understanding of
reinforcement learning concepts.

Introduction

The session commenced with Professor Vadim Azmyakov introducing Dr. Osinenko, highlighting his extensive background
in artificial intelligence and machine learning, as well as his significant contributions to the field. This introduction set a
positive tone for the lecture, preparing participants for an insightful experience.
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Lecture Overview

Dr. Osinenko's presentation was structured to guide participants through the fundamental principles of reinforcement
learning, progressing to more complex topics. The following key areas were covered in depth:

1. Q-Learning

Dr. Osinenko began by explaining Q-Learning, a model-free reinforcement learning algorithm. He detailed its working
mechanism, illustrating how agents learn optimal actions through exploration and exploitation. Key points included:

e Definition of Q-values: Understanding how Q-values represent the expected utility of taking a particular action in
a given state.

e Learning Process: Step-by-step explanations of how the Q-values are updated using the Bellman equation.

e Applications: Real-world examples of Q-Learning in scenarios such as game playing and robotics.

2. SARSA (State-Action-Reward-State-Action)
Next, Dr. Osinenko introduced the SARSA algorithm, highlighting its unique aspects compared to Q-Learning. He discussed:

e On-policy Learning: The importance of learning the value of the policy being executed, which differs from Q-
Learning’s off-policy approach.

e Algorithm Walkthrough: A detailed explanation of how SARSA updates its Q-values based on the current policy.

e Use Cases: Practical applications where SARSA may outperform Q-Learning, particularly in dynamic
environments.

3. Actor-Critic Methods

Dr. Osinenko then shifted to Actor-Critic methods, which combine value-based and policy-based approaches. He elaborated
on:

e Architecture: An explanation of the dual components: the "Actor," which proposes actions, and the "Critic," which
evaluates them.

e Benefits: The advantages of using Actor-Critic methods for efficiently balancing exploration and exploitation.

e Variations: Different implementations, such as Advantage Actor-Critic (A2C), and their effectiveness in complex
scenarios.

4. Markov Decision Process (MDP)

The session concluded with a thorough exploration of Markov Decision Processes, which form the theoretical foundation of
many reinforcement learning algorithms. Key points included:

e Components of MDPs: States, actions, transition probabilities, and rewards were explained with examples to
illustrate their interdependencies.

e Decision-Making Framework: The role of MDPs in modeling sequential decision-making problems and how they
facilitate the development of algorithms.

e Real-World Applications: Examples of MDPs in various fields, including robotics, finance, and healthcare,
demonstrating their relevance and versatility.

Interactive Discussion

Throughout the lecture, Dr. Osinenko encouraged questions and interactions, creating a dynamic learning environment.
Participants posed inquiries about the practical implementation of these algorithms, their limitations, and future trends in
reinforcement learning. This exchange of ideas enriched the experience for all attendees.

Conclusion

The guest lecture concluded with a vote of thanks from Dr. P. Ramesh Reddy, Head of the Department, who expressed sincere
gratitude to Dr. Osinenko for sharing his expertise and to the participants for their active involvement and engagement.

This lecture not only provided a solid understanding of reinforcement learning concepts but also inspired participants to
further explore the field. The insights gained from Dr. Osinenko's presentation will undoubtedly contribute to the participants'
academic and professional endeavors in artificial intelligence and machine learning.



