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rning cheat sheet

<7 Udacity Reinforcement Learning repo

<~ Unity ML-Agents GitHub repo

<7 an alternative curriculum

e Project 1-3 (and other course practice) GitHub repo

o P3, Unity Tennis (vector game)

m Algorithm: MA-TD3 (Multi-Agent Twin Delayed DDPG), MA-DDPG
(Multi-Agent Deep Deterministic Policy Gradient)

o P2, Unity Reacher-v2 (vector game)

m Algorithm: DDPG (Deep Deterministic Policy Gradient)
m Demo post

o P1, Unity Banana Collector (vector game)

m Algorithm: Double DQN (Deep Q-Network), Dueling DQN

o OpenAl Gym’s Atari Pon ixel game

m Algorithm: PPO (Proximal policy optimization)
m Demo post

o Tic-tac-toe (simple game)

m Algorithm: MCST (Monte Carlo Tree Search)

o <END>

Certificate post

Project documents (Google Docs)
Environment: Windows 11, Miniconda 3, Python 3.10, VS Code, PowerShell

OpenAl Baselines tf2, mujoco-py-1.50.1.68, pytorch-cuda=12.1,

gym==0.14.0, bleach==1.5.0

Full Curriculum


https://github.com/udacity/rl-cheatsheet/blob/master/cheatsheet.pdf
https://github.com/udacity/deep-reinforcement-learning
https://github.com/Unity-Technologies/ml-agents
https://s3.tebi.io/7504.eu.org/Deep%20Reinforcement%20Learning%20Nanodegree%20v5.0.0/index.html
https://github.com/Nov05/udacity-deep-reinforcement-learning
https://github.com/Nov05/udacity-deep-reinforcement-learning?tab=readme-ov-file#-unity-enviroment-tennis-vector-game-p3-project-submission
https://github.com/Nov05/udacity-deep-reinforcement-learning?tab=readme-ov-file#-unity-enviroment-reacher-v2-vector-game-project-submission
https://www.linkedin.com/posts/wenjingliu7_the-%F0%9D%90%83%F0%9D%90%9E%F0%9D%90%9E%F0%9D%90%A9-%F0%9D%90%83%F0%9D%90%9E%F0%9D%90%AD%F0%9D%90%9E%F0%9D%90%AB%F0%9D%90%A6%F0%9D%90%A2%F0%9D%90%A7%F0%9D%90%A2%F0%9D%90%AC%F0%9D%90%AD%F0%9D%90%A2%F0%9D%90%9C-activity-7183920540078809089-GDbe
https://github.com/Nov05/udacity-deep-reinforcement-learning?tab=readme-ov-file#-unity-ml-agents-banana-collectors-project-submission
https://github.com/Nov05/udacity-deep-reinforcement-learning?tab=readme-ov-file#-openai-gyms-atari-pong-pixel-game
https://www.linkedin.com/posts/wenjingliu7_reinforcementlearning-machinelearning-activity-7165555677325721601-31-E
https://github.com/Nov05/udacity-deep-reinforcement-learning?tab=readme-ov-file#-alphazero
https://www.linkedin.com/posts/wenjingliu7_view-my-achievement-from-udacity-%F0%9D%90%83%F0%9D%90%9E%F0%9D%90%9E%F0%9D%90%A9-activity-7264404205430272000-Kn7C
https://drive.google.com/drive/u/1/folders/1I_xoXvtDxSrTJ-CkFE662q_MZrtuiYch
https://gist.github.com/Nov05/36ed6fff08f16f29c364090844eb1d24
https://github.com/openai/baselines/tree/tf2

Introduction to Deep Reinforcement Learning

Welcome to Deep Reinforcement Learning

Welcome to the Deep Reinforcement Learning Nanodegree program!

Getting Help

You are starting a challenging but rewarding journey! Take 5 minutes to read how to get help
with projects and content.

Get Help with Your Account

What to do if you have questions about your account or general questions about the program.

Learning Plan

Obtain helpful resources to accelerate your learning in this first part of the Nanodegree program.

Introduction to RL

Reinforcement learning is a type of machine learning where the machine or software agent
learns how to maximize its performance at a task.

The RL Framework: The Problem

Learn how to mathematically formulate tasks as Markov Decision Processes.
1. Introduction (YouTube)

2. The Setting, Revisited

3. Episodic vs. Continuing Tasks

4. Quiz: Test Your Intuition

5. Quiz: Episodic or Continuing?


https://youtu.be/X_9l_ZqXXBA

6. The Reward Hypothesis

7. Goals and Rewards, Part 1

8. Goals and Rewards, Part 2

9. Quiz: Goals and Rewards

10. Cumulative Reward

11. Discounted Return

12. Quiz: Pole-Balancing

13. MDPs, Part 1

14. MDPs, Part 2

15. Quiz: One-Step Dynamics, Part 1
16. Quiz: One-Step Dynamics, Part 2
17. MDPs, Part 3

18. Finite MDPs

19. Summary (Evernote)

The RL Framework: The Solution

In reinforcement learning, agents learn to prioritize different decisions based on the rewards and
punishments associated with different outcomes.

1. Introduction

2. Policies

3. Quiz: Interpret the Policy
4. Gridworld Example

5. State-Value Functions


https://www.evernote.com/shard/s139/u/0/sh/d017ce22-6c0d-4dca-8374-84e41db6484b/vvVFTcyAUgp5zMOC0NP8yS1cP30ZFVUlLfH-Zv4pjPjcM7-OEdCTZ4i8CA

6. Bellman Equations

7. Quiz: State-Value Functions
8. Optimality

9. Action-Value Functions

10. Quiz: Action-Value Functions
11. Optimal Policies

12. Quiz: Optimal Policies

13. Summary

Monte Carlo Methods (Evernote)

e Write your own implementation of Monte Carlo control to teach an agent to play
Blackjack!

1. Review (YouTube)
2. Gridworld Example (YouTube)

3. Monte Carlo Methods (YouTube)
equiprobable random policy

4. MC Prediction - Part 1 (YouTube)

5. MC Prediction - Part 2 (YouTube)
Q-table

6. MC Prediction - Part 3 (Evernote, YouTube)
prediction problem
Monte Carlo (MC) prediction methods
Option 1: Every-visit MC Prediction
Option 2: First-visit MC Prediction (Algorithm 9)

7. OpenAl Gym: BlackJackEnv (Evernote)

8. Workspace - Introduction (Evernote, Colab notebook)


https://www.evernote.com/shard/s139/sh/5745a48a-3d31-a6cf-a5e7-609524cf49d1/3ibb2v7lBzC2o5PwdV0fL5lZnCKUgEyaNO2NCISXhaZsYoeTAc3Ru-fPgw
https://youtu.be/3H5x0lstvmo
https://youtu.be/Lwibg_IfmrA
https://learn.udacity.com/nanodegrees/nd893/parts/6f8342e1-2278-4998-a384-283c136c9f69/lessons/ee7de6b0-a0db-4ab3-8ddb-d9d521a1dd03/concepts/cf51ec4a-31f9-41a8-b851-a8e27608d49d
https://youtu.be/titaMCRl224
https://youtu.be/6ts9gdIS6vg
https://youtu.be/jR49ZyKuJ98
https://www.evernote.com/shard/s139/u/0/sh/12c53fca-6387-4d18-a591-d99b95e51402/Hnb16RTHDm6qhQ6TmT5PZcSD-RR5ef6MKvA5qWLzfvBn0pRLkPzBf3y5gw
https://youtu.be/9LP6uXdmWxQ
https://www.evernote.com/shard/s139/u/0/sh/e9e3b130-9c2e-4465-af7f-e618c4165705/7H4Blr8ALObYWc4CCFtGvvMxhqFfv87rmjVBcsZtrETGfaIO0Cqpd3paVQ
https://www.evernote.com/shard/s139/u/0/sh/913b77ba-c5ed-4a02-bd11-7f8e39c6ef02/s84a2rcAhDDfG58740nCHU5WOYCTh2heR740ToXvZjp8bV2KmrTUjnuPrA
https://drive.google.com/file/d/1lO_totxwqbA2l-BkEHgqpoJVCchmVElS

9. Coding Exercise (Evernote, YouTube)

10. Workspace (Colab notebook)

11. Greedy Policies (YouTube, Evernote)
greedy(Q)

12. Epsilon-Greedy Policies (YouTube, Evernote)
e-greedy(Q)

13. MC Control (Evernote)

14. Exploration vs. Exploitation (Evernote)
Exploration-Exploitation Dilemma
Greedy in the Limit with Infinite Exploration (GLIE)
the DQN (deep Q-network) algorithm

15. Incremental Mean (Evernote, YouTube)
Algorithm 10

16. Constant-alpha (YouTube video 1, video 2, Evernote)
Algorithm 11

17. Coding Exercise (Evernote, YouTube)

18. Workspace (Colab notebook)

19. Summary (Evernote)

Temporal-Difference Methods (Evernote)
e Learn about how to apply temporal-difference methods such as SARSA, Q-Learning,
and Expected SARSA to solve both episodic and continuing tasks.
e Chapter 6 (especially 6.1-6.6) of the textbook
1. Introduction (YouTube)
2. Review: MC Control Methods (Evernote)

3. Quiz: MC Control Methods (Evernote, YouTube video 1, video 2)

4. TD Control: Sarsa (Evernote, YouTube video 1, video 2)
Algorithm 13 Sarsa(0)


https://www.evernote.com/shard/s139/u/0/sh/78267fa0-de5a-4e88-9ea4-e5b865cbe6b0/pc5kbTKxVKvIhmA_2kAi7s-zHbB-wlXbmg4RAGkgFywHMsYHcaB9GVrnyA
https://youtu.be/Pwiqk7Pncgc
https://colab.research.google.com/drive/1lO_totxwqbA2l-BkEHgqpoJVCchmVElS#scrollTo=W5eDfhjrNwwg
https://youtu.be/DH6c-aODMLU
https://www.evernote.com/shard/s139/u/0/sh/1a0a2ae0-d5ea-4ff6-a36a-c52cdf5dd76c/klHIkBHIq6WwzxC3xro-MIWCE7QzK6sB0ApJBbr2qcN4L-4b4XfBK7MsrA
https://youtu.be/PxJMtlR06MY
https://www.evernote.com/shard/s139/u/0/sh/5e0f1657-9b5e-4db1-b16c-f40eb83de0bc/A3CZLavdxtsp1VqowfypION1W2Op7P8QvWIMN0Cq45xwjh0YTsaanLfAnQ
https://www.evernote.com/shard/s139/u/0/sh/9d874c06-bbd1-4e82-af15-a8d0e1fc8823/gD2C3egtuidm4pCqwouj741f87NMfTaxc9zhGFrakG9dfm3u8rH5U4YHPg
https://www.evernote.com/shard/s139/u/0/sh/2bd2691f-db0c-4619-b3ba-8b00bdaf6bec/j1jLSpP35FjHfP_IIxkqeq50PTXLlGqTOGvVkdbn6cLW6dMo7nagIQMDig
https://storage.googleapis.com/deepmind-media/dqn/DQNNaturePaper.pdf
https://www.evernote.com/shard/s139/u/0/sh/32ee585b-e615-4f7c-b51d-8a8512f6bd07/mzrYIoqo1g4sjrzADno5mOppcBmxLmA52kCsZpgRjDY90R2FcKk2O2amaA
https://youtu.be/h-8MB7V1LiE
https://youtu.be/QFV1nI9Zpoo
https://youtu.be/LetHoOtNdJc
https://www.evernote.com/shard/s139/u/0/sh/4476b1d0-1b61-44de-b428-3b9192a3ae90/uOB4t4eoHczSzol3pq6llAGyiiJLF_JlKCQi4PnNFFoHgRlT5P3_l3yrnw
https://www.evernote.com/shard/s139/u/0/sh/23475027-4cfa-4697-9655-029b4afbefd5/ekr16DESAtuWLxJP6DqXdqUUMwab_ETMez_oJdiWXV1uFD8tKA6bChIcVw
https://youtu.be/6E_3NJcoxmU
https://colab.research.google.com/drive/1lO_totxwqbA2l-BkEHgqpoJVCchmVElS#scrollTo=zTlPnlw0Nwwk
https://www.evernote.com/shard/s139/u/0/sh/6a1eba0b-b109-4a7a-8274-0bc697e9eeaf/mHP5HMmCS0zUyvMS7be5yZDY8YI0Jl3V0aLi6pABijxB_Jill5LgR6xXLw
https://www.evernote.com/shard/s139/sh/7855877f-4cde-16ac-676a-12c404428d9a/CwI92aC9i4eqdQNbQ3WopqpKF42KmfUaxBGSQJOthSSKHtRuxbIP-2sJyw
https://s3-us-west-1.amazonaws.com/udacity-drlnd/bookdraft2018.pdf
https://youtu.be/yXErXQulI_o
https://www.evernote.com/shard/s139/sh/4e0f21c6-cda4-4bfe-8c16-50cd95106e41/20dk7lhugKyCjD8RxvsZXqgHZ13rqZ0jdjFL2aw7j0SImyR0VvQyl9zo9w
https://www.evernote.com/shard/s139/u/0/sh/23399701-67ac-4bb2-af5a-970c0f38f60a/cO32ZORLuMudG3_kWIU_zWtubpbPk10qb4aybCEWXHlCn_qnYdOMB79QMA
https://youtu.be/Lwibg_IfmrA
https://youtu.be/ZwIg6LDMyuo
https://www.evernote.com/shard/s139/u/0/sh/f172538a-b1dc-4606-b967-ad8d2a5cae6d/QFGuloRPd7V1HVo-qaODgTtG8IvE39Ub98OV2kMt0Z6NdB8JvdB6T79i5w
https://youtu.be/HYV0SP9wm7g
https://youtu.be/U_CV-UC9G2c

5. Quiz: Sarsa (Evernote)

6. TD Control: Q-Learning (YouTube, Evernote)
Algorithm 14 Sarsamax (Q-Learning)

7. Quiz: Q-Learning (Evernote)

8. TD Control: Expected Sarsa (YouTube, Evernote)
Algorithm 15 Expected Sarsa

9. Quiz: Expected Sarsa (Evernote)

10. TD Control: Theory and Practice (Evernote)
Greedy in the Limit with Infinite Exploration (GLIE), e-greedy

11. OpenAl Gym: CliffWalkingEnv (Evernote)
12. Workspace - Introduction (Evernote)

13. Coding Exercise (Evernote)

14. Workspace (Evernote)

15. Analyzing Performance (Evernote)

16. Quiz: Check Your Understanding (Evernote)

17. Summary (Evernote)

Solve OpenAl Gym's Taxi-v2 Task

With reinforcement learning now in your toolbox, you're ready to explore a mini project using
OpenAl Gym!

1. Introduction (Evernote)

OpenAl Gym's "Taxi-v2' environment

MAXQ decomposition (state abstraction, Hierarchy Of Abstract Machines (HAM)
framework, HAMQ, etc.)



https://www.evernote.com/shard/s139/u/0/sh/fcb5b2c2-7b3b-4dc9-a79c-5dad9070f2f1/NYsdSC1Ujf0Gsz0iK-K6WB13zhjP-W4OLTVH76Ram0v82gcH8t8xCd9zig
https://youtu.be/4DxoYuR7aZ4
https://www.evernote.com/shard/s139/u/0/sh/fbbc47a5-fabf-4a68-9adc-c41606324021/fvYqnAzM9Sco09REYn-BWj6ih8_XAFY5celJtNBzqE38ZTC_1sV71LgqWQ
https://www.evernote.com/shard/s139/u/0/sh/3f6f858c-3b48-4a81-8e6b-8f6bc0f8bfac/phiX4duRzYyyC2tISRIr5VR6pJdVBPZAFHk3ZGLd9YpLU7swnurTPHqqvQ
https://youtu.be/kEKupCyU0P0
https://www.evernote.com/shard/s139/u/0/sh/28ad7b50-e9c1-43aa-937b-6005b2626696/8cbJV0U6QSafS1eGPu3ORSZqhVJGv-e4UlKE3D7I2465ncvdJAX02QbI6A
https://www.evernote.com/shard/s139/u/0/sh/aac5afd9-7773-478a-9a36-6f3953de6e2d/S6UHIriT6yGHJiQLrzM9cASPSmzBMl5BbpbXD7DG6HDFtoz2HFFtC_Lwqw
https://www.evernote.com/shard/s139/u/0/sh/918f7109-470b-4c50-b4e0-7996d4036589/LhFHzTx7ie06Erfqp3DBY48YiE9gLBaN7wAiJR5671Yk4YEGYsmiKr_xIQ
https://www.evernote.com/shard/s139/u/0/sh/c7ed5ef3-bc87-47f2-9fef-627cdb81259f/mI4yP4yTOKrRX3wnVtOVRtY0pJTAqvnCXoGH5IkcZ0FxP_GnKAnNgtywvg
https://www.evernote.com/shard/s139/u/0/sh/7d96a20e-3164-4b9b-baa7-a48322aa0953/EGuCUtWFplIS4LnXM2NZcGhspf4Ctv57hovNCy-dFRk_rgNxpIJS-NItGQ
https://www.evernote.com/shard/s139/u/0/sh/6e6487d1-f3a7-4ae4-8857-2023ff60e877/tRZJNImwjHuRPPOkWJCF54Cs6UUGFO73buAm8S5rd9WodVnoUzov5AmVIA
https://www.evernote.com/shard/s139/u/0/sh/7f248815-9f4e-4ae3-8498-8420e91ea9ae/S8tTgbrzNX1yRLj2x4Dp3Im9ouzgq8PNwxEl6S2RHdQI-4Zcj2tfShW4xg
https://www.evernote.com/shard/s139/u/0/sh/39ebf222-52d8-4dc5-8f6d-d6155408b5d9/cEAfNgfCp3ohJo6ftw8oR-iTNrEpIYjzxp4djghWpa8toIk4hLEmbe-BTw
https://www.evernote.com/shard/s139/u/0/sh/d93ab278-edbe-4da3-b5f8-1930dc061214/4DsFw9epzI26DGnSsc9xvZ_i5S0SjaleQPKXP6pcls6QJyECr4MRux5SXw
https://www.evernote.com/shard/s139/u/0/sh/aba22f1e-5327-4ac5-ab64-68db9310fdde/w03YRH9SIy86SU-OM1D7C4ANQOcKET0EED4rH9CCInfUGg_tqwwMFlTEGg
https://learn.udacity.com/nanodegrees/nd893/parts/6f8342e1-2278-4998-a384-283c136c9f69/lessons/d122ea3e-79eb-457a-bdf1-6c37ff3f18c8/concepts/cc1028c3-f559-4d18-a09a-17f1fef2c6e8
https://www.evernote.com/shard/s139/u/0/sh/ffb8695a-a639-4c6a-9324-1d11887b2bbf/fbredOo1qH3WnMyWW3l9W8RH5QUN5b4l1X4Kufvb30CH682v2VgdlAxuEQ
https://arxiv.org/pdf/cs/9905014.pdf
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2. Instructions (Evernote)

3. Mini Project (Evernote, Colab/GitHub notebook)

RL in Continuous Spaces (Evernote)

Learn how to adapt traditional algorithms to work with continuous spaces.
1. Introducing Arpan (Evernote)

2. Lesson Overview (YouTube)

3. Discrete vs. Continuous Spaces (YouTube)

4. Quiz: Space Representations (Evernote)

5. Discretization (YouTube)

6. Exercise: Discretization (Evernote)

7. Workspace: Discretization (notebooks in Colab, GitHub)
OpenAl Gym’s 'MountainCar-v0'

-

8. Tile Coding (YouTube)
9. Exercise: Tile Coding (Evernote)

10. Workspace: Tile Coding (notebook in GitHub, Colab)
OpenAl Gym'’s 'Acrobot-v1'


https://www.evernote.com/shard/s139/sh/bdee1199-7c48-4539-a964-07b616e40b2c/uXTmR397Vg7fNxnmyPicShff1y9dCBMCYBpJPBJxu9uricHDOSB5prEqyA
https://www.evernote.com/shard/s139/u/0/sh/d5cd6c01-5f97-494e-af2d-62e900b93cc1/XbXzxUt23HAHv4eM9jC0z0VEmTzcGsQA1aGwm225_mUugQl0G62QcR20Pw
https://colab.research.google.com/drive/1AmqsRk0EwK5HCqCnq_IBSqADvtwzVIRL
https://github.com/Nov05/Google-Colaboratory/blob/master/20240102_solve_openAI_gym's_taxi_v2_task.ipynb
https://www.evernote.com/shard/s139/sh/ee14b4e1-a645-528b-2a6d-9823e476069b/MV4h7ZTRDLqRlhOOoIz5izlQhB7ye-tzCZSWVt2ubB7Ojfj3gF3ajK4yQw
https://www.evernote.com/shard/s139/u/0/sh/d61b5f93-7a16-47c1-b1f5-eedce9761148/bCU2bHuo1w4TrIaaP2NeemFrqz3OCy-ZbtMukfvAEULba5YxBKWtrtIYGw
https://youtu.be/GPjK124RU5g
https://youtu.be/uHstLeRzaE8
https://www.evernote.com/shard/s139/u/0/sh/f9ffef60-ec87-4375-a243-fa53f763431e/vkzCebSLr8GvptVVROJOdz__QpNUfkJRl7h52PwZEs6kb37OyBGfVvZimQ
https://youtu.be/j2eZyUpy--E
https://www.evernote.com/shard/s139/u/0/sh/3670c897-012f-487c-97f4-6494c240757a/XSyhUDOwBj9Yt9-WzCl4dgTf1pGrl_n3h5cNV7xo8ZujOxqU8YKReFqq9g
https://drive.google.com/file/d/1tHdvF2ra59_Kup0taoY2bb7IXVAUNBLs
https://github.com/Nov05/Google-Colaboratory/blob/master/20240201_Discretization.ipynb
https://youtu.be/BRs7AnTZ_8k
https://www.evernote.com/shard/s139/sh/09c8a3e0-4cb4-4b5d-9906-20b5390ae564/u0z0zmWUp3xzlBTkM9AROi_b-aC9tF1UnhqYFyCTpfDwPDNp4rWtM6zWqg
https://github.com/Nov05/Google-Colaboratory/blob/master/20240202_Tile_Coding.ipynb
https://drive.google.com/file/d/1I7fu3DxjLkjie8dDDrdtaWOeNGlGqIHG

11. Coarse Coding (YouTube)
12. Function Approximation (YouTube)
13. Linear Function Approximation (YouTube)

14. Kernel Functions (YouTube)
Radial Basis Functions

15. Non-Linear Function Approximation (YouTube)

16. Summary (Summary)

What's Next?

In the next parts of the Nanodegree program, you'll learn all about how to use neural networks
as powerful function approximators in reinforcement learning.

1. Congratulations! (YouTube)

2. What can you do now? (Evernote)

Value-Based Methods

Study Plan

1. Study Plan (Evernote)

2. Deep RL for Robotics (Evernote, YouTube)



https://youtu.be/Uu1J5KLAfTU
https://youtu.be/UTGWVY6jEdg
https://youtu.be/OJ5wrB7o-pI
https://youtu.be/RdkPVYyVOvU
https://youtu.be/rITnmpD2mN8
https://youtu.be/MTEBk43oByU
https://youtu.be/Rf6cCYRqV58
https://www.evernote.com/shard/s139/u/0/sh/2b59961b-f2fa-430b-afea-278007ffcd16/3LGEWFgcW9QC0NVkXIQ7VRVaCBKkiLlj0VhfKX6U-WMkrFTIbBYq8kqRTg
https://www.evernote.com/shard/s139/u/0/sh/258d6c9d-4a4d-4847-b2ec-9a1c354ff247/USaXfyiX2HjAT0l_s-t_gFcX3kVv2Vlqc8fA_9jr43J7xpAx_eCgruRZqA
https://www.evernote.com/shard/s139/u/0/sh/f4972f63-9f76-4999-ad17-67c4d42638a1/8wuwqQz1YVy2Ym-gEtkTAiA8--LqIRtgOMJ-OUo-0e-n53X1J_p3pfuYvg
https://youtu.be/IjG_IWJdb1w

Deep Q-Networks

1. From RL to Deep RL (Evernote, YouTube video 1, video 2)
The Deep Q-Learning algorithm represents the optimal action-value function g* as a
neural network (instead of a table).

2. Deep Q-Networks (Evernote, YouTube)

3. Experience Replay (Evernote, YouTube)

4. Fixed Q-Targets (Evernote, YouTube)

5. Deep Q-Learning Algorithm (Evernote, YouTube)

6. Coding Exercise (Evernote, notebooks on Colab, GitHub)
OpenAl Gym’s 'LunarLander-v2'

7. Workspace
8. Deep Q-Learning Improvements (Evernote)

9. Double DQN (Evernote, YouTube)

10. Prioritized Experience Replay (Evernote, YouTube)

11. Dueling DQN (Evernote, YouTube)

12. Rainbow (Evernote)
Learning from multi-step bootstrap targets(opens in a new tab)
Distributional DQN
Noisy DQN

13. Summary (YouTube)

Navigation
1. Unity ML-Agents (Evernote, GitHub repo ml-agents, repo Udacity DRL)

2. The Environment - Introduction (Evernote)
3. The Environment - Play (Evernote)

4. The Environment - Explore (Evernote)


https://www.evernote.com/shard/s139/u/0/sh/b9289619-b87d-472e-a40b-3af4039e2039/BTaOM57WNOgUVHmA_64NSpQdCw7wPCR8oSqGBWMX5JZR0nQPsud2p6k4KA
https://youtu.be/7HLJ0uaR1F0
https://youtu.be/WgiAvr7COR0
https://www.evernote.com/shard/s139/u/0/sh/d349019e-0be5-48a3-8cbb-e31984c334bc/IXaEPT40RhJpfvjNMorYpcSzi9TIsnYF8k5_OPFlsAqmfuFgWlwSRpfS_A
https://youtu.be/GgtR_d1OB-M
https://www.evernote.com/shard/s139/u/0/sh/b4b5871e-5814-4e7f-a3dd-ae0ed72b19f0/yYkJh1S0REsf4rkFtPS0FLCNKMJRmrQjidPyh0qCNCjUQ_rYE1Gj0fA53g
https://youtu.be/wX_-SZG-YMQ
https://www.evernote.com/shard/s139/u/0/sh/f03e852a-f3b6-48fb-9f11-1da024ee47e7/Sy7xsNsSDudH_VgyER6U3NBqc66xx_HnM8XxNX2wgAJ0RVLvu5xRCZl8uA
https://youtu.be/SWpyiEezfp4
https://www.evernote.com/shard/s139/u/0/sh/2c80307d-a801-4a13-bf86-de5c340d3349/nCLashIsIxwYtDklRBGuFV8xOREvAFu3ekAGwFA-S6algqdN_sX6zBAD7A
https://youtu.be/MqTXoCxQ_eY
https://www.evernote.com/shard/s139/u/0/sh/270d2be3-c37a-43ce-8466-461ec466dd2a/GGmVUyljkN1UDERdE_YRJvgknKx3GsqnpIP0uwiXQGTaI556rUeSt8Zr_Q
https://drive.google.com/file/d/1J4tO1sFULVQ5MAhRfTz4gpThqd3_NgZR
https://github.com/Nov05/Google-Colaboratory/blob/master/20240208_Deep_Q_Network.ipynb
https://www.evernote.com/shard/s139/u/0/sh/e2aea942-a8da-4368-aa56-ce9e5d897446/L3hjFsWxSpb7LGTiJUl8zaLDgpZ5V8N2S-Wlbsoe0dO-1yu2REz-kc4m9Q
https://www.evernote.com/shard/s139/u/0/sh/6c5cda7a-1171-423e-9086-d416dd66fe05/67RmvfVAcLhG-S6hq-WxJSuBsYVRxii7YAbzmdHXouU8DWKXhco72HbqWw
https://youtu.be/PGCEMLujiGI
https://www.evernote.com/shard/s139/u/0/sh/dbfb783b-16b7-464d-93cc-b8be82f71951/uUQ7hjTXeFX1HWrlZTtqmBGX6uhjVkuoAjOhvU0OexZXrEM4oYej1PyRCw
https://youtu.be/cN8z-7Ze9L8
https://www.evernote.com/shard/s139/u/0/sh/d698e8cb-cfc4-416a-8b3b-530240d9110c/qpdl0IaVTMcnSeG8OBxXf5hmFNBa7dsq3ttPy9jUzjvS6OR-QF8P3tcamg
https://youtu.be/zZeHbPs39Ls
https://www.evernote.com/shard/s139/u/0/sh/7d4b23a2-6107-48c9-8b5a-38bb104bb4bc/AdjW8mEejcerD7t6RLN96Zw94zcz4UgcX88gY41_cGFj1PryVwkM9lyeEw
https://youtu.be/x6JggcDTcys
https://www.evernote.com/shard/s139/u/0/sh/19e097cb-e138-4f1b-a43e-40500165ba5a/OjAF8cSObnsv7pdUglkmZAURD4zN3Sx4CPQI-LALB0VJ-b_Rp0yJALEoMQ
https://github.com/Unity-Technologies/ml-agents
https://github.com/udacity/deep-reinforcement-learning/tree/561eec3ae8678a23a4557f1a15414a9b076fdfff/python
https://www.evernote.com/shard/s139/u/0/sh/0fba023a-896e-4aa4-bf10-80d8005b0590/VHIwAxZ30N9b05cM35UZbC7AFg7zbMdzdYFY1Fue6CUZWUltepE_9LjzbQ
https://www.evernote.com/shard/s139/u/0/sh/f826ab1b-aa48-4b74-a909-386c0e9c083f/tuj8Y3h5Nz7bRI769UGJDfFpwkOp7GkW8re5NwqjhEmTk79aaW-J4iCjOQ
https://www.evernote.com/shard/s139/u/0/sh/4e2f5155-c0ab-40ea-a84c-dd60d724387d/llXBFSgpQgKnTmiImMCZ95xA8QASbd3wV8WnTlox_gERLSfsKQSuSl3pWg

Download the Unity Environment “Banana”

Q Unity Environment - [m] X

- |

5. Project Instructions (Evernote)

6. Benchmark Implementation (Evernote)
7. Not sure where to start? (Evernote)

8. Collaborate! (Evernote)

9. Workspace (set up "drind" env)

10. (Optional) Challenge: Learning from Pixels (Evernote)
Download the Unity Environment “VisualBanana”

11. Project Rubric (Evernote)

12. Submit Project (Evernote)

Opportunities in Deep Reinforcement Learning

1. Opportunities in DRL (Evernote)

2. Meet the Careers Team (Evernote, YouTube)

3. Access Your Career Portal (Evernote)


https://www.evernote.com/shard/s139/u/0/sh/f0f8724f-84a9-4dcf-bc00-56072946bb12/IkmbcecT6Rm9tamZR2fK5xFV-ghfHUPBJXhk31YvQD-z16tjWsuqW1vydg
https://www.evernote.com/shard/s139/u/0/sh/6d39ce7b-f364-44d1-a7a5-eeb6a450caff/6r2RWeaAVNMgiChchZudgGoL-dgzlDJYWI_fHCCVrbHyKZl0wA7WrruEAA
https://www.evernote.com/shard/s139/u/0/sh/b8fa6eb0-2880-4251-8fcf-59c8f2705add/8O7GJeP3ypTEJahINnjI9i9AgIN1Oqv-O6ws0dWXTFjhmJ47rJ5Uhn9KBQ
https://www.evernote.com/shard/s139/u/0/sh/d050c2e7-3095-4421-86cb-00954e9ed119/SaGrtciJ2jP33HS9gg9wgBnbdaTQSh8UnxUZW3UvjnEer3ji-9GoK8ggCA
https://gist.github.com/Nov05/bf63ac7e0a2d0f94a635fb3858894cca
https://www.evernote.com/shard/s139/u/0/sh/d8dbc4e0-f899-4226-8ac4-91db724ffc64/4nsZi2NiWWwyOz7KUE2mHRJ96OMrvPwdlLfmeje77QMa-2f_Sz8FwLOFFg
https://www.evernote.com/shard/s139/u/0/sh/596ce85b-1b2d-43bc-afef-e8420ca77b61/K0PpvbmpROYypOdz1EJSxVfvyqpxECfT9-Llpjtto63buWFdasyR8c2GBA
https://www.evernote.com/shard/s139/u/0/sh/f5f32635-98de-447b-aad4-26ac7f04f474/B5NdTgDmpMQywvA18shRKOIFNy14AtTz3ESazpjNecl7aHK1YHY-RF0OLg
https://www.evernote.com/shard/s139/u/0/sh/c1bd6dce-e7e8-44e1-acbd-5028e8e7f829/nFgWNzCdscDv9K_FsqW8JBhFnXlw406ceN-HpmlvmQuMcfe6GjEvo4J5EA
https://www.evernote.com/shard/s139/u/0/sh/fa0fde0a-1722-418a-b87d-9bbbabe00dd9/NHoDsfWEilUpXU-QO3VnbcgicBgMAE1HgTcv54R6J3vVEO5ljz0-X2oRGw
https://youtu.be/cuKecPpZ7PM
https://www.evernote.com/shard/s139/u/0/sh/3db85a62-1005-4fe2-a629-3012cd851584/316hKrhFDc78ml7LWEhFx7T49F3PJK2QNFcCSMLhlB4nnMP1Y2NLWyNyIw

Policy-Based Methods

Study Plan (Evernote)

Introduction to Policy-Based Methods
1. Policy-Based Methods (YouTube)

2. Policy Function Approximation (YouTube)

3. More on the Policy (Evernote)
OpenAl Gym’s MountainCarContinuous-v0

4. Hill Climbing (YouTube, Evernote)

5. Hill Climbing Pseudocode (YouTube, Evernote)

6. Beyond Hill Climbing (YouTube, Evernote)
Steepest Ascent Hill Climbing
Simulated Annealing
Adaptive Noise Scaling

7. More Black-Box Optimization (Evernote, YouTube)
Cross-Entropy method
Evolution strategies

8. Coding Exercise (Evernote)
CEM.ipynb, Hill_Climbing.ipynb

9. Workspace

10. OpenAl Request for Research (Evernote)
OpenAl Gym's CartPole-v0 environment

11. Why Policy-Based Methods? (YouTube)

12. Summary (Evernote)

Policy Gradient Methods
1. What are Policy Gradient Methods? (YouTube, Evernote)


https://www.evernote.com/shard/s139/u/0/sh/bfe6fdf1-1608-4ebd-8d1b-274683993518/lun6WnkeTFRbqIuRD8vir1SafgIGtRqi9LrqNgv4Q-Ldbl4J8EPQbCmKhQ
https://youtu.be/mMnhi8yzwKk
https://youtu.be/v8tGjlc2aG4
https://www.evernote.com/shard/s139/u/0/sh/4c70c8cc-88a9-4937-98e7-5a747a7b628a/AgqMiM23CPogsPNDxHsf5jctlF3ZXt3MChMPoOF-Z1aTmxRAt4HK7i1jRg
https://youtu.be/5E86a0OyVyI
https://www.evernote.com/shard/s139/u/0/sh/fd242f1b-03ec-41b1-9b59-fdb92feed107/3v2Kr2n1Zwme3IHCsMS9Kbj16YquZOMv7aht8z9Jt5ryZ5oPWUFq0Pta6A
https://youtu.be/0XzzqIXyax0
https://www.evernote.com/shard/s139/u/0/sh/4306fd64-d55d-424c-a790-f02b770ef564/bJjMaGwQsoexxhiYbO_eQxYnk-3YVhwrQX-7FhAnwaI_KR0-7YNA51S_3w
https://youtu.be/QicxmyE5vTo
https://www.evernote.com/shard/s139/u/0/sh/a049bce4-a72d-4645-aa01-5f82d0705803/h0N6BoPL18bwbkxCxXIXj6dx0Nk_BjPTJzFdJAbNXVkIyjEAINfpt2_HBA
https://www.evernote.com/shard/s139/u/0/sh/dccdcb64-8354-4f7d-a44d-6190d1702423/VHhz2qPxaQY0uWPJURkXkE3NIMWCqarEm5CRKP0Ev4ynZMKE-YVj8c4M3Q
https://youtu.be/2poDljPvY58
https://www.evernote.com/shard/s139/u/0/sh/51726312-4a26-4438-8649-21cd677854a9/A5F51n0ZukOo-ehwEcp6h5AlxjzOiHANhii0irndFRpaiKuuVzSzTPFJpg
https://www.evernote.com/shard/s139/u/0/sh/d670e21d-78b4-4bf6-bf7b-af58c72a7bce/TsdA8zwsiiCZvkej8UpvBPAhwV6-Wl2ac12myT-ZL4pqyXvfuMaHyI1-zg
https://youtu.be/ToS8vXGdODE
https://www.evernote.com/shard/s139/u/0/sh/ae4246c7-694f-40fc-896c-f0b42c4b432b/vV3lAmAzQBblhyMy2eMm3YZFLi2CihXjdfI4mIYqoF0KaJr8q11ymlC9RA
https://youtu.be/ZEhQRASU5O4
https://www.evernote.com/shard/s139/u/0/sh/234f52c5-1f9b-4df8-ab5e-483a8f004daf/ARmRbQyjUiHPIiNbRrzvmLZ_1rHc702xKeplmIVKxaygo6L5pdkX41XWmw

8.

9.

expected return U(0):=3P(1;0)R(T)

. The Big Picture (YouTube, Evernote)

. Connections to Supervised Learning (YouTube, Evernote)

. Problem Setup (YouTube, Evernote)

. REINFORCE (YouTube, Evernote)
. (Optional) Derivation (Evernote)

. Coding Exercise (Evernote)

REINFORCE.ipynb (GitHub ,Colab)
Workspace

What's Next? (Evernote)

10. Summary (Evernote)

Proximal Policy Optimization

1.

2.

Instructor Introduction (YouTube)

Lesson Preview (YouTube, Evernote)
Trust Region Policy Optimization (TRPO)
arxiv 1707.06347

. Beyond REINFORCE (Evernote)

. Noise Reduction (YouTube, Evernote)

Rewards Normalization

. Credit Assignment (YouTube, Evernote)
. Policy Gradient Quiz (Evernote)

. pong with REINFORCE (code walkthrough) (YouTube, Evernote)

OpenAl Gym'’s Atari "Pong" pixel game

. pong with REINFORCE (workspace) (notebook in GitHub, Colab)

. Importance Sampling (YouTube, Evernote)


https://youtu.be/zoOgRoaxGiU
https://www.evernote.com/shard/s139/u/0/sh/f24a8ce0-d301-44db-8179-e111cd7dfdc9/pB2boRG60vO3IKdYOe4Af255EC5LijJOtzwk1ZTkR_FoOpbMbRy-lxYaHA
https://youtu.be/dJz_p4FKE-g
https://www.evernote.com/shard/s139/u/0/sh/ab0e231d-5355-4196-af9f-6410ca10f1ec/fxESHjrjEPGbVyP6yF71sYGbOXxQ2OueKYFwLD2_YsKsCx1bZzjhcnoWlQ
https://youtu.be/St9ftvMQ_ks
https://www.evernote.com/shard/s139/u/0/sh/1bb6fdf3-a2ff-4119-a430-dad70dba92e0/GtF5BsvLt8RxKlPdWxfjPzvenVHFVpdVUrarJ_fl-cznsUl7A9qT5pq96w
https://youtu.be/o6CI2q3IXEs
https://www.evernote.com/shard/s139/u/0/sh/3ef3d2cf-2234-44ac-b95e-87a0efcf37a3/6zemJcmXSzQJwRVDXYouTZT8hVOw35HhVXwsyUP6v6FIUl_fl_VUnsBrcQ
https://www.evernote.com/shard/s139/u/0/sh/eb2bab44-8c50-48e7-9822-2a8f03d03fb3/o4ujluJpm6S2P2V0QvXaLC2UlkOKjIRMS2EWJerqxpFDS0KrMmgNmWVkMg
https://www.evernote.com/shard/s139/u/0/sh/76b24b49-73dc-4abc-8dab-b8aef57911bf/QxzI3CfCyJ9ikPoUF-SbYcisc7Ev4ZIgVXEtUjaRrk8-_7R8WGgNGPYUXA
https://github.com/Nov05/Google-Colaboratory/blob/master/20240216_REINFORCE.ipynb
https://drive.google.com/file/d/1OEbMhiETB3V-JGIPtunJtrLy7wLVzztz
https://www.evernote.com/shard/s139/u/0/sh/6a8d8881-985d-4c10-89ee-ce8a7abb52a5/yMVm9xBQ2dqelc9AtjPHuCyTdjy4snfNDpz-uyRphnchJaSvLPoYIbfFUw
https://www.evernote.com/shard/s139/u/0/sh/4c79de02-dcc6-44d8-80c9-88fee8363370/7GWklKPcVHPvDb0BVVpCSsZCHnTctxa-SwQ50E4wdU6BmY0XRQXsRwRagg
https://youtu.be/sokSgNtGj9Y
https://youtu.be/w27mvWFBnvQ
https://www.evernote.com/shard/s139/u/0/sh/471fb5a8-d806-44ab-a05a-ec0368a10b34/HFDr5gAGVevFCC0b5EYmi64MtA3fEBZmHKWov9I397zc1kZ2poq-DXsPhw
https://arxiv.org/abs/1707.06347
https://www.evernote.com/shard/s139/u/0/sh/0d4bad04-96c4-43dd-a844-46a2179deb3b/z2xPOFfJA9LhfAhxkV46bN_i5HDFuHmnF63TkcnTXBCBxIXvfabZ6CZyzQ
https://youtu.be/GCGqT2knFJ0
https://www.evernote.com/shard/s139/u/0/sh/7dc3d895-8137-42d1-a6b3-8b83268bbcb6/USVY8F2FZkqVMTTxDxZcynkkA-iFjdf09in6jxm-cw4KtH4nMrR9XL1TqA
https://youtu.be/tfZw1moB25Y
https://www.evernote.com/shard/s139/u/0/sh/be7ebb55-5869-494f-add9-f18456bcf2d1/Flzgbm96xMVi163LLcPBcUkQCZHQblsq5SIdGEPZVfckBaw5JXJ5CViPvA
https://www.evernote.com/shard/s139/u/0/sh/7802b15c-412b-480e-a7d1-6166a5161b3d/R4iLiGnOHc2acuwboF6JPohVhKFyNrNNIYCUmkRMeahaCikArQwhWixi3A
https://youtu.be/eKIjPrQWIgg
https://www.evernote.com/shard/s139/u/0/sh/d7053497-7b13-4cba-a25f-fdd5c386e3f3/OnF7IUuvLww4ysuHRVUF5vt4rV1tChtV7naycBojs7Hh632v67H8_DPi-Q
https://github.com/Nov05/Google-Colaboratory/blob/master/20240217_pong_REINFORCE.ipynb
https://drive.google.com/file/d/17-HyqTB121RjHvJ03GzY81eGxmmpjY3t
https://youtu.be/cYPvWriOPIk
https://www.evernote.com/shard/s139/u/0/sh/2272f6aa-e713-46ba-bc6a-f77ba3deab06/joJfx7s0mbFuZX6ARHciF1zMCHWdd7325t0eAu0xgSOJtpBT6iIXMhaBLA

10. PPO part 1- The Surrogate Function (YouTube, Evernote)

11. PPO part 2- Clipping Policy Updates (YouTube, Evernote)

12. PPO summary (YouTube, Evernote)

13. pong with PPO (code walkthrough) (YouTube, Evernote)

14. pong with PPO (workspace) (notebook in GitHub, Colab)

Actor-Critic Methods

1. Introduction
2. Motivation

3. Bias and Variance
Monte Carlo estimation, unbiased but high variant

4. Two Ways for Estimating Expected Returns
5. Baselines and Critics

6. Policy-based, Value-Based, and Actor-Critic
7. A Basic Actor-Critic Agent

8. A3C: Asynchronous Advantage Actor-Critic, N-step (YouTube)
N-step Bootstrapping (TD: 1-step, Monte Carlo: n-step)

9. A3C: Asynchronous Advantage Actor-Critic, Parallel Training (YouTube)
10. A3C: Asynchronous Advantage Actor-Critic, Off- vs On-policy (YouTube)
SARSA, A3C: on-policy
Q-learning, DQN: off-policy

11. A2C: Advantage Actor-Critic
Q-Prop paper, arxiv 1611.02247

12. A2C Code Walk-through (YouTube)

13. GAE: Generalized Advantage Estimation (YouTube)


https://youtu.be/Y-boYZlpO7g
https://www.evernote.com/shard/s139/u/0/sh/ab6c6d27-ec99-4597-9bda-79483c931d45/te7q3w6QsydwuhfStY0kWjUzxEpCAE3-8iBUGVqNtGm5dmvmdtoo1um8XA
https://youtu.be/NRzjGGX6c34
https://www.evernote.com/shard/s139/u/0/sh/fc8e76b5-b7e5-4105-a00e-9f1d5101c494/GcyW1bT8DxeZ_c7G5yE1sy3GUeBraOVjoXhbZOTUleP5AiGUNwzhW7D0XQ
https://youtu.be/qRAUAAWA_kc
https://www.evernote.com/shard/s139/u/0/sh/9a5abeb0-1c3a-41ca-8f59-8e226967f7bc/toEMBA8YBWfiL39PGUgT2KK_D9yZfBqQn_sB6N8_YHaFVQ1kVNGA9s8zkw
https://youtu.be/XhfhR7Z01S0
https://www.evernote.com/shard/s139/u/0/sh/1656c5f9-274c-4aea-94b5-219a834b9950/1yF4UjYLOqEkfy75Elb4ntP7cYyI_dwSdOWuJ-MjT57cB2YstMOx6qJ2VA
https://github.com/Nov05/Google-Colaboratory/blob/master/20240218_pong_PPO.ipynb
https://drive.google.com/file/d/1lAvn0_pPyFBnWJ4HPyXfVBhh7qjPo2gP
https://youtu.be/twNXFplIAP8
https://youtu.be/kKRbAKhjACo
https://youtu.be/AZiy5R0DESU
https://arxiv.org/abs/1611.02247
https://youtu.be/LiUBJje2N0c
https://youtu.be/oLFocWp0dt0

GAE paper, arxiv 1506.02438

14. DDPG: Deep Deterministic Policy Gradient, Continuous Actions (YouTube, Evernote)
DDPG paper, arxiv 1509.02971
Model-based Acceleration (NFA) paper, arxiv 1603.00748

15. DDPG: Deep Deterministic Policy Gradient, Soft Updates (YouTube)
16. DDPG Code Walk-through (YouTube)

17. Summary (YouTube, Evernote)

Deep RL for Finance (Optional)

Continuous Control
1. Unity ML-Agents

2. The Environment - Introduction
3. The Environment - Real World

4. The Environment - Explore (YouTube, Evernote)
Download the Unity Environment “Reacher-v2” (GitHub notebook)

| Q Unity Environment = (m] X

5. Project Instructions

6. Benchmark Implementation (Evernote)
Benchmarking Deep Reinforcement Learning for Continuous Control, arvix 1604.06778
Trust Region Policy Optimization (TRPO)
Truncated Natural Policy Gradient (TNPG)
Distributed Distributional Deterministic Policy Gradients (D4PG)



https://arxiv.org/abs/1506.02438
https://youtu.be/0NVOPIyrr98
https://www.evernote.com/shard/s139/u/0/sh/f2c42d2a-39aa-4315-a0fb-6a30f49fea4c/MmAWrVyydTZY5krAQRRYo631PCEWR5_pfg-wi0GJfuIz_eR-9JUtHWyJjg
https://arxiv.org/abs/1509.02971
https://arxiv.org/abs/1603.00748
https://youtu.be/RT-HDnAVe9o
https://youtu.be/08V9r3NgFSE
https://youtu.be/rRuiMhijw_s
https://www.evernote.com/shard/s139/u/0/sh/b598e373-5850-4c74-986b-cd9cfe485ee8/iqx1Xl9IYmnOKhZ9c5OHB2psNy8CWzdubSblnjuvxsCqfQB89eiwxiLiDg
https://youtu.be/i2gVvXgOMnc
https://www.evernote.com/shard/s139/u/0/sh/ea424da3-0163-4749-b841-091abe872f46/e1CoVX32dF3hHt0pW7LpIbeRGSCqJWDVv1PSUZjrv7dvBO7qViv3jtUq6g
https://github.com/Nov05/udacity-deep-reinforcement-learning/blob/master/p2_continuous-control/Continuous_Control.ipynb
https://www.evernote.com/shard/s139/u/0/sh/7c6da0b2-7cec-45a0-a27a-3e47843353f1/WOhXk8R0l4PFhFESDQ4h-QGUfP0CFMk-okZK-1RqlsuyhFsgkV-Xg6SJeg
https://arxiv.org/abs/1604.06778
https://openreview.net/forum?id=SyZipzbCb

7. Not sure where to start?
8. General Advice
9. Collaborate!

10. Workspace (Gist)

11. (Optional) Challenge: Crawl (Evernote)
Download the Unity environment “Crawl” (GitHub notebook)

Q Unity Environment = (m] X

12. Project Rubric

13. Submit Project


https://gist.github.com/Nov05/1d49183a91456a63e13782e5f49436be
https://www.evernote.com/shard/s139/u/0/sh/6d060da3-bdf2-4de4-8a1b-6bddb347e945/ztsUQgxwEB29IyNNP62FEm-YZYGvAzW9XSVks5clU2A3Xa1-iEcvkngb0w
https://github.com/Nov05/udacity-deep-reinforcement-learning/blob/master/p2_continuous-control/Crawler.ipynb

Multi-Agent Reinforcement Learning

Study Plan (Evernote)

Deep Reinforcement Learning
Nanodegree Algorithms
Deep Reinforcement Learning:
Reinforcement Learning Algorithms RL + Neural Network
Optimal Policy
Multi-Agent

Monte Carlo

Temporal Difference:
SARSA, Q-LEARNING,
Expected SARSA Value Optimization Policy Optimization

Monte Carlo

Single-Agent

Policy Gradient: REINFORCE

Imitation Learning:
Behavioral Cloning, DAGGER

Actor-Critic:
A2C, A3C, GAE, DDPG

Introduction to Multi-Agent RL
1. Introducing Chhavi (YouTube)

2. Introduction to Multi-Agent Systems (YouTube)

3. Motivation for Multi-Agent Systems (YouTube)

4. Applications of Multi-Agent Systems (YouTube)

5. Benefits of Multi-Agent Systems (YouTube)

6. Markov Games (YouTube)

7. Markov Games (Evernote)

8. Approaches to MARL (YouTube)
non-stationarity of the environment
meta-agent approach

joint action space

9. Cooperation, Competition, Mixed Environments (YouTube)


https://www.evernote.com/shard/s139/u/0/sh/99531826-5abc-438e-9db9-61974181322f/FJ6CaPqY6trufp8IrFMd0-gJN45SSLffEiibIEwvXIbsm4-RB4EYRujlYQ
https://youtu.be/imuw8tOMed4
https://youtu.be/ra-w63kzq6I
https://youtu.be/i_s22qgQYL4
https://youtu.be/fw0G_gSDm6Q
https://youtu.be/NXDv9cEZTaw
https://youtu.be/Y9qq4Jqnwls
https://www.evernote.com/shard/s139/u/0/sh/e40f3ea1-ed39-485c-873f-587e12a65615/eQFZC7Gzm6wxveZ7bCfMwf-6K3jTiFExU7aKOs_ugiVZxCqj5qHo2FoKBw
https://youtu.be/uKV9AJykin0
https://youtu.be/vx6PIH5_oFg

10. Research Topics (YouTube)
OpenAl Five playing Dota 2, “team spirit” hyperparameter

11. Paper Description, Part 1 (Evernote, YouTube)
OpenAl’s Multi-agent Particle Environment (MPE) (GitHub repo)
“Physical Deception” environment
OpenAl paper, “Multi-Agent Actor-Critic for Mixed Cooperative-Competitive
Environments”

12. Paper Description, Part 2 (YouTube)

execution

Figure 1: Overview of our multi-agent decen-
tralized actor, centralized critic approach.

13. Summary (YouTube)

14. Lab Instructions (Evernote)
“Physical Deception”

15. MADDPG - Lab

Case Study: AlphaZero

1. AlphaZero Preview (YouTube, Evernote)

2. Zero-Sum Game (YouTube)

3. Monte Carlo Tree Search 1 - Random Sampling (YouTube)

4. Monte Carlo Tree Search 2 - Expansion and Back-propagation (YouTube)
5. AlphaZero 1: Guided Tree Search (YouTube)

6. AlphaZero 2: Self-Play Training


https://youtu.be/nRKrQamUISs
https://en.wikipedia.org/wiki/OpenAI_Five
https://www.evernote.com/shard/s139/u/0/sh/33141aad-e5a4-4085-a2b0-ed11b1ae2e13/tKaWZDvlSBzNENqtAYc7PA2H0_TzT6QUuSJZ_jGhz70UG_bK5LV1yoHxbA
https://youtu.be/Ks9-TeCg3Fs
https://github.com/openai/multiagent-particle-envs
https://proceedings.neurips.cc/paper_files/paper/2017/file/68a9750337a418a86fe06c1991a1d64c-Paper.pdf
https://proceedings.neurips.cc/paper_files/paper/2017/file/68a9750337a418a86fe06c1991a1d64c-Paper.pdf
https://youtu.be/4hFAhtLJR5U
https://youtu.be/yGPHGYHqjq8
https://www.evernote.com/shard/s139/u/0/sh/d3eefe4e-5b4d-4d16-af3f-01be0f100869/ZnjHZ1ErsnRzmblaXgVDoR8MpXLsZYXDCdmZnVuVGqC8fyH594l0UrGnQw
https://youtu.be/Zzc1XJ1aJ-4
https://www.evernote.com/shard/s139/u/0/sh/7db65b62-2d7a-4257-845f-1b125afc0119/ZUIbldlsjkzAbXFl9p0uZsd52eGbZ2nyd-zoULb4A8gtEjz-naGbUCMZuA
https://youtu.be/uPw1dHVqdXQ
https://youtu.be/wn2B3j_Qz6E
https://youtu.be/H34Wtk1iNDY
https://youtu.be/LinuRy47xbw

7.

8.

9.

TicTacToe using AlphaZero - walkthrough
TicTacToe using AlphaZero - Workspace

Advanced TicTacToe using AlphaZero

Collaboration and Competition

1.

2.

9.

Unity ML-Agents

The Environment - Introduction

. The Environment - Explore (YouTube, Evernote)

. Project Instructions

. Benchmark Implementation
. Collaborate!

. Workspace

. (Optional) Challenge: Play Soccer

Project Rubric

10. Submit Project

<BOTTOM>

Udacity, reinforcement learning, online course, 2024


https://youtu.be/kxDvrkg8ep0
https://www.evernote.com/shard/s139/u/0/sh/a02e825e-21ca-4737-9ef9-b3d57b7898ba/8DRV3d4TigK3SH-eqRK7Sd6OkLjGG7Ej5KKDWbIpq7QjXRICwZCNseKbqg

	<TOP> 
	Introduction to Deep Reinforcement Learning 
	Welcome to Deep Reinforcement Learning 
	Getting Help 
	Get Help with Your Account 
	Learning Plan 
	Introduction to RL 
	The RL Framework: The Problem 
	The RL Framework: The Solution 
	Monte Carlo Methods (Evernote) 
	Temporal-Difference Methods (Evernote) 
	Solve OpenAI Gym's Taxi-v2 Task 
	RL in Continuous Spaces (Evernote) 
	What's Next? 

	Value-Based Methods 
	Study Plan 
	Deep Q-Networks 
	Navigation 
	Opportunities in Deep Reinforcement Learning 

	Policy-Based Methods 
	Study Plan (Evernote) 
	Introduction to Policy-Based Methods 
	Policy Gradient Methods 
	Proximal Policy Optimization 
	Actor-Critic Methods 
	Deep RL for Finance (Optional) 
	Continuous Control 

	Multi-Agent Reinforcement Learning 
	Study Plan (Evernote) 
	Introduction to Multi-Agent RL 
	Case Study: AlphaZero 
	Collaboration and Competition 

	<BOTTOM> 

