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What is necessary for an embodied agent?

Continuous ExplorationWorld Knowledge Open-Ended Objectives
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Video-Pretraining (VPT)

● OpenAI VPT: Extract policies from 
human-play videos

○ Use keyboard and mouse 
control

○ Internet-scale data

○ Continuous exploration

○ Do not have any objectives

B. Baker et al., “Video PreTraining (VPT): Learning to Act by Watching Unlabeled Online Videos.” arXiv, Jun. 23, 2022. doi: 10.48550/arXiv.2206.11795.

https://doi.org/10.48550/arXiv.2206.11795
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Describe, Explain, Plan and Select

● DEPS: Use LLM as explainer 
and planner

○ Task driven

○ Top-down decomposition

○ Not continuous

Z. Wang, S. Cai, A. Liu, X. Ma, and Y. Liang, “Describe, Explain, Plan and Select: Interactive Planning with Large Language Models Enables Open-World Multi-Task Agents.” arXiv, Feb. 03, 2023. doi: 10.48550/arXiv.2302.01560.

https://doi.org/10.48550/arXiv.2302.01560
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Minecraft AI NPC

R. Volum et al., “Craft an Iron Sword: Dynamically Generating Interactive Game Characters by Prompting Large Language Models Tuned on Code,” in Association of Computational Linguistics, Microsoft, Jul. 2022. [Online]. Available: 
https://www.microsoft.com/en-us/research/publication/craft-an-iron-sword-dynamically-generating-interactive-game-characters-by-prompting-large-language-models-tuned-on-code/

In game Q&A Task Completion using code

https://www.microsoft.com/en-us/research/publication/craft-an-iron-sword-dynamically-generating-interactive-game-characters-by-prompting-large-language-models-tuned-on-code/
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Finish task with supervision

Finish [task]

Finished!

Good Job, do 
[task] next

Why not let the agent propose the task itself?

…
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Automatic Curriculum

Curriculum 
(GPT-4)

Wood 
Log

Crafting 
Table

Stone 
Sword

Wooden 
Pickaxe

Make 
Shield

Make 
Furnace

Hunt 
Cow

Cook 
Steak

Combat 
Zombie

Make 
Clock

Diamond 
Sword

Beat
Enderman
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Automatic Curriculum
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Action-Critic Loop Overview

Code as Action Space

Environment Feedback
Execution Errors

Critique
Critic (GPT-4)

Agent’s 
State

Actor (GPT-4)
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Self-Critic Success Check
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Environment and Error Feedback

Actor 
(GPT-4)

Actor 
(GPT-4)
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Structure Overview

Automatic Curriculum Iterative Prompting Mechanism Skill Library

Crafting 
Table

Diamond

Zombie

Mine Wood Log 

Make Crafting Table 

Craft Stone Sword 

Craft Shield 

Cook Steak

…

Combat Zombie

New Task Retrieve

RecordExploration 
ProgressWood Log
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Skill Library

Mine Wood Log 

Make Crafting Table 

Craft Stone Sword 

Craft Shield 

Cook Steak 

…

Combat Zombie

Skill Library

Retrieve old skill

Record new skill

Actor (GPT-4)
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Adding new skills

GPT-3.5 Embedding Key

Value

Program Generated by GPT-4 Program Description

Mine Wood Log 

Make Crafting Table 

Craft Stone Sword 

Craft Shield 

Cook Steak 

…

Combat Zombie

Skill Library
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Retrieving skills

GPT-3.5 Embedding

Querying Skill LibraryNew Task: 
Craft Iron Pickaxe

Query Content

Smelt Iron Ingot 

Craft Stick 

Make Crafting Table 

Make Furnace 

Craft Wooden Pickaxe

Top-5 Relevant Skills

How to craft 
an iron pickaxe 
in Minecraft?

To craft an iron 
pickaxe, you need to 3 
iron ingots and 2 
sticks. Once you have 
gathered the 
materials, .... 
------------------------------ 

Environment 
Feedback
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Baseline: ReAct

● Reason before Act

○ Just like “Let’s think step by 
step”

● Experiment setting:

○ No curriculum

○ No error feedback

○ No critic

○ No skill library
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Baseline: Reflexion

● Agent with self-reflection

○ After each action, generate a 
reflection

○ Use the reflection to refine the 
next action

● Experiment setting:

○ No curriculum 

○ No skill library
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Baseline: AutoGPT (April 16th)

● AI agent for complex tasks

● Experiment setup:

○ Task decomposition

○ Replanning over iterations

○ No curriculum

○ No critic
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Open-Ended Exploration
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Map Coverage
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Zero-shot Generalization to Unseen Tasks
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Human as Multimodal Feedback
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Ablation Studies
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Q&A


