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Deep Reinforcement Learning
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PRI 20 Colloquial Hours: 0

AR ONZEE Individual Study Hours: 32
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Course
7. o1& W £ Prerequisite(s): Programming-related courses* (*Recommended, not
required as prerequisite)

Machine Learning, Deep Learning, Linear Algebra, Probability Theory, Calculus

8. UEMEE Course Description: 100 F-PAKN , I AAREAR B H I,

This course covers the fundamentals and frontiers of deep reinforcement learning, including
model-free/model-based methods, offline reinforcement learning, imitation learning, meta
reinforcement learning, hierarchical reinforcement learning, LLM optimization, and robotic Sim-to-Real,
with an emphasis on PyTorch practice and high-dimensional decision-making.

9. BRFEFHAZE IR Course Outcomes:

Students are expected to master fundamental topics in deep reinforcement learning and
apply them to complex domains.

Specific measurable achievements and course deliverables include:

(1) Mastering Deep RL Algorithms: Students will learn practical methods for learning behavior
from experience using deep neural networks, specifically focusing on high-dimensional
observations.

(2) Core and Advanced Techniques: The curriculum requires students to understand both
model-based and model-free deep RL methods, how to learn from demonstrations and
offline datasets, and advanced multi-task techniques such as goal-conditioned RL, meta-RL,
and unsupervised skill discovery.

(3) Application to Complex Domains: Students will learn how to instantiate these methods in
domains with high-dimensional state and action spaces, with a strong emphasis on
use-cases in robotics (e.g., visual navigation and control) and language modeling.

(4) Practical Implementation and Research: Students are expected to gain hands-on
experience by training neural networks in PyTorch

10. #2 N & 524 W 43 Bt Course Content, Laboratories and Laboratory Hours CHIJH,

B A |, Colloquial Hours CHIEE, B4 NAE)

(1) Module 1[2 hour Lecture, 2 hour labs]: Course introduction and Markov Decision Processes
(MDPs), followed by Imitation Learning and an additional PyTorch tutorial TA session.

(2) Module 2[2 hour Lecture, 2 hour labs]: Introduction to Policy Gradients and Actor-Critic
Methods.

(3) Module 3[2 hour Lecture, 2 hour labs]: Advanced Actor-Critic methods with Off-Policy Actor
Critic and Q-learning, supplemented by an extra section on Q-learning.

(4) Module 4[2 hour Lecture, 2 hour labs]: Offline Reinforcement Learning and Reward



Learning.

(5) Module 5[2 hour Lecture, 2 hour labs]: We Focus on Modern Innovations on RL for LLMs:
Preference Optimization and RL for LLMs: Reasoning.

(6) Module 6[2 hour Lecture, 2 hour labs]: Model-based Reinforcement Learning, followed by
Multi-Task and Goal-Conditioned RL.

(7) Module 7[2 hour Lecture, 2 hour labs]: Meta-Reinforcement Learning and exploration
strategies.

(8) Module 8[2 hour Lecture, 2 hour labs]: Hierarchical RL and Imitation Learning (IL), followed
by Autonomous Learning for Robots. Lecture on Sim-to-Real Transfer for robotics and

concluding with a lecture on the Frontiers of the field.
1. B 5 RS E :
Homework + Project: 100%
12. # M, =% Text & Reference Book: Yang, C. (2017). Introduction to GIS

Programming and Fundamentals with Python and ArcGIS. (1st edition). CRC Press

13. %5 # ifi Course Lecturer:  Ayush Joshi, Sanyuan Zhao

JEZ0T Course Lecturer (Z55) .



