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Reinforcement Learning
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Navigation

Learn Recipes

• Explore the map without dying
• Solve mazes
• Learn the best way home from anywhere
• Get to the highest hill in the map

Combat

Agent learns to do things by trying things, and succeeding/failing

• Learn to hide/find shelter
• Learn to fight, example paper

• Figure out best way to make items
• Without any knowledge of the recipes

http://alekhagarwal.net/arxiv_geql.pdf

http://cs229.stanford.edu/proj2016/report/UdagawaLeeNarasimhan-FightingZombiesInMinecraftWithDeepReinforcementLearning-report.pdf
http://alekhagarwal.net/arxiv_geql.pdf


Reinforcement Learning
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Observation

Action

Reward

Agent learns to do things by trying things, and succeeding/failing

What the agent sees

What the agent can do

What the agent likes/dislikes New Item++
No Item-

Goal++
Died---



Reinforcement Learning
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Next few lectures will go into details (and more ideas)

For now, let’s look at non-RL ideas



Describe the Scene
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Houses and a pig on a grassy 
field during the day.

Pig staring at me in a village.



Live Commentator
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“Hit a rabbit”



How is this even possible?
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3 block in a line
Grass blocks as floor
Daylight, clear weather Malmo

Machine 
Learning

Deep Learning,
CNN + LSTM

“3 block in a line”

Training Signal



Many Variations of These
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“Label”
Agent/World

in Malmo

Your code

Render

Machine 
Learning

“Label”

x1000 x100000
x100000

object object detection

objects ~caption generation

action

depth of pixel

~action detection, “commentary”

~stereoscopy, depth/distance prediction



Captions to Speech
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Why are you 
making me read?

Pig staring at me in a village.



Natural Language Navigation
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Quite Difficult!

＞ Go forward till you hit a wall
＞ Go to the pig
＞ Go to the house on the right
＞ Go behind the house

trivial

hardest



Natural Language Interface
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Quite Difficult!

＞ Choose steel pickaxe and dig
＞ Go and destroy that window
＞ Put the blue block on the closest wall
＞ Find a tree and chop it

trivial

hardest



SHRDLU (from 1970!)
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http://hci.stanford.edu/winograd/shrdlu/


Natural Speech to Commands
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Why are you 
making me type?

Off the shelf
Speech to Text systems

Online Speech to Text APIs



Photo to Minecraft Character
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Photo of a person Minecraft Skin

Your Project

Need to label data?
Can you use existing classifiers, like Visual QA?



Recipe Planners
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Inventory “Need”(s)

＞ Get 2 wood planks

＞ Make a stick

＞ Get 2 diamonds

＞ Make diamond sword

Steps



Lots of other possibilities
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Many other games in Minecraft

Create AI for those?

One AI that works for all of those?

http://www.planetminecraft.com/


Try not to do…

Combat
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Maze/Navigation

I won’t disallow it, but you will have to do a better job convincing me that it is 
unique from previous projects, interesting to do, and likely to work
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