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Logistics

Logistics
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● Final Project Presentations will be next T/TR. I will assign groups randomly to
days (5-6/day) later tonight

● There will be a group peer review due at the same time as the writeup
● Think of it as a conference presentation for a paper: ~12 min

○ Intro: Who cares, tease results
○ Related Work: Who else has done this (maybe even in the last couple of 

months)
○ Methods: What did you propose and what did you end up actually doing?

What didn’t work? Bad results are fine as long as you can analyze why
○ Expt Results: How well does this agent work? How much would youtrust

your results if your life (grade) depended on it?



Logistics (contd.)

● Inter group peer review: Every group will be assigned 2 other 
random groups to grade (so pls stay for all presentations)

● Intra group peer review: You will rate your group members. Final 
project scores will be scaled by average of both reviews

● Blanket “I want to skip the final presentation and I talked to my 
group about it” – I have gotten many requests so I need to be fair

● You will lose the entire participation portion of the grade (for 
presenting & for reviewing others) – this may be ok depending on 
how many extra credits you did / rest of the quarter
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What is a multi-agent system?

What is a multi-agent system?
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● More than 1 agent!! Really that's it
● E.g.:

○ Autonomous driving
○ Warehouse robots
○ Stock Market
○ Reality
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Albrecht, Christianos, Schafer. Multi-Agent Reinforcement Learning: Foundations and Modern Approaches. 2024.



Albrecht, Christianos, Schafer. Multi-Agent Reinforcement Learning: Foundations and Modern Approaches. 2024.



7-tuple of <S,T,A,Ω,O,R,γ>:
• S states
• T conditional transition probabilities 

between states
• A words used to compose text

commands
• O observations
• Ω observation conditional probabilities
• R reward function
• γ discount factor

At

Agent

Environment
= world + other agents

St+1St

Ot+1 Rt+1

Only see incomplete 
descriptions

Ammanabrolu and Riedl Modeling Worlds in Text. 
NeurIPS 2021 Datasets and Benchmarks.
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Multi Agent Envs are Partially Observable Markov Decision Processes (POMDPs)

Multi Agent Envs are Partially 
Observable Markov Decision 

Processes (POMDPs)



(non-exclusive) Challenges of MARL

(non-exclusive) Challenges of MARL
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● Partial observability: You don’t have information about other
agent’s rewards and policies

● Scale: think one agent was hard? Try many!
● Equilibrium of policies: Agent’s policies depend on other agent’s 

policies. Optimality no longer defined by static environment 
rewards -involves game theory
○ Closer to the RLHF setup in the sense of chasing after a 

moving reward



When you really need
multi-agent setups?

● Simulate the real world
● Parallelizable tasks (else in many cases the single agent baseline 

is better)
○ Lower communication overhead between agents the better

9



LIGHT – An instantiation

LIGHT – An instantiation
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● Now to all those difficulties add language
● LIGHT is a large crowd sourced text game that emulated the 

MARL setup from FAIR back in the day (pre-Cicero Diplomacy, 
pre-generative agents, etc etc)

● I am biased and will use it to explain some core MARL concepts 
because I worked on it



Interactive Narratives
- Now with dialogue!

Interactive 
Narratives

- Now with 
dialogue!
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Ammanabrolu et al. How to 
Motivate Your Dragon: Teaching 
Goal-Driven Agents to Act and 
Speak in Fantasy
Worlds. NAACL-21.



LIGHT Quests

LIGHT Quests
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● That’s the setup, but what about the motivations of
agents? They have to have something to do.

● parl.ai/projects/light



Speaking and Acting with Motivations!

Speaking and 
Acting with 

Motivations!

Ammanabrolu et al. How to Motivate Your Dragon: Teaching 
Goal-Driven Agents to Act and Speak in Fantasy Worlds. 
NAACL-21.
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Agent Motivations

Agent Motivations
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● Every agent has a motivation. Short, medium, long
term

● This defines a unique reward function for each agent 
in the same env

● Think PDDL problem vs domain spec



Character Training

● Bake a system prompt primarily on the style of responses rather 
than content

● “I strive to approach conversations with creativity and wit, 
always looking for an opportunity to include appropriate humor.” 

● “You have the voice of …” (GPT-4o)

15
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(Multi) Agent Architectures

(Multi) Agent Architectures
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● Previous we had acting, now we have acting +
speaking

● Communication with other agents a key part of the 
process

● Can treat it as another type of action to perform



Multi-agent 
Communication

Multiple agents 
cooperating and 

pursuing motivations

Dynamic world bounded 
by unified decision-
making framework

162



Ideal Agent:
- Cooperates with others
- Reasons about other’s motivations

World Models with a Theory of Mind 
Current: anticipate other’s one step 
reactions
Next: predict their motivations ahead 
of time

Multi-agent Communication

Multi-agent Communication

Zhou, … Ammanabrolu. I Cast Detect Thoughts: Learning to 
Converse and Guide with Intents and Theory of Mind. ACL 2023.
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Intrinsic and Extrinsic Motivations

Intrinsic and Extrinsic Motivations

● Motivations for various 
agents can be intrinsic 
or extrinsic

● D&D is a more freeform 
version of interactive 
narratives like LIGHT

165



Zhou, … Ammanabrolu et al. I Cast Detect Thoughts: Learning to Converse and Guide with Intents and Theory-of-mind in D&D. ACL 2022.



Self completion – 
you achieve your 
own motivation



Partner 
completion – you 

convince the 
partner to achieve 

your motivation



Competition and Cooperation

Competition and Cooperation
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● Motivations of various agents can be at odds with each other
● E.g. Two knights might have a shared motivation to see a dragon

defeated but of course the dragon has to compete
● If a + reward to an agent means – to another then that is 

competition
● But align and both get + simultaneously with more efficiency,

that’s cooperation



Park et al. Generative Agents: Interactive Simulacra of Human Behavior. UIST 2023. 170



Human-AI Collaboration

Human-AI Collaboration
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● (Human + AI > AI) && (Human + AI > Human)
● Framed as cooperative MARL between humans and AI



A Human is an Agent!

A Human is an Agent!
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● Swap humans in as an agent into the multi agent formulation



Artificial Hivemind

● What do we need to get real scientific discovery? Diversity of specializations!

28



How to get there?

1. Specialize the models earlier on during pre-training 
(easier in the short term)

2. One model that can just simulate other personalities
1. But that model needs to be able to

29



Adapting World Models to Change

Adapting 
World Models 

to Change
Adapting to novel, 

unexpected scenarios

Critical for Out
of Distribution

Generalization, 
Safety, and Usability 178



The Necessity of a Human in the Loop

The Necessity of a Human in the Loop

● Human + AI > AI will not always be true
● But if we want to have AI systems benefit humans, there must be 

HUMAN oversight
● Laws can’t hold machines responsible for crimes, so they 

shouldn’t be responsible for making decisions!
● Will talk next time about what oversight means

180



Human-A I Collaboration

Human-AI Collaboration

1. Adapting to a Dynamically 
Changing World!

2. Learning from Natural 
Language Feedback

3. Conversational Multi-
agent Communication!

181
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Vats et al. Survey on Human AI Teaming with Large Pre-trained Models. 2024.
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Vats et al. Survey on Human AI Teaming with Large Pre-trained Models. 2024.



35Anthropic Economic Index (Jan 30, 2026)



Human-A I Collaboration

Human-AI Collaboration

Applications from 
personalized tutors to 
creative writing assistants

Complement Humans
NOT (always) Replace Humans

182



MINDCraft

MINDCraft

Multi-agent Embodied 
Collaboration: Cooking, 
Construction, Crafting
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Engineering Multi-Agent Simulations
Layers between the LLM APIs and an executable engine
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MINDCraft

MINDCraft

Multi-agent Embodied 
Collaboration: Cooking, 
Construction, Crafting
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Conversational 
Interfaces
Natural language 

feedback, not just
 scalar rewards 

Clarify user intent 
and explain actions
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Interactive Narratives- Now with dialogue!

Interactive Narratives- 
Now with dialogue!

Ammanabrolu et al. How to Motivate Your Dragon: Teaching 
Goal-Driven Agents to Act and Speak in Fantasy Worlds. 
NAACL-21.

163


	Slide 1
	Slide 2: Logistics
	Slide 3: Logistics (contd.)
	Slide 4: What is a multi-agent system?
	Slide 5
	Slide 6
	Slide 7: Multi Agent Envs are Partially Observable Markov Decision Processes (POMDPs)
	Slide 8: (non-exclusive) Challenges of MARL
	Slide 9: When you really need multi-agent setups?
	Slide 10: LIGHT – An instantiation
	Slide 11: Interactive Narratives - Now with dialogue!
	Slide 12: LIGHT Quests
	Slide 13: Speaking and Acting with Motivations!
	Slide 14: Agent Motivations
	Slide 15: Character Training
	Slide 16
	Slide 17: (Multi) Agent Architectures
	Slide 18
	Slide 19: Multi-agent Communication
	Slide 20: Intrinsic and Extrinsic Motivations
	Slide 21
	Slide 22
	Slide 23
	Slide 24: Competition and Cooperation
	Slide 25
	Slide 26: Human-AI Collaboration
	Slide 27: A Human is an Agent!
	Slide 28: Artificial Hivemind
	Slide 29: How to get there?
	Slide 30: Adapting World Models to Change
	Slide 31: The Necessity of a Human in the Loop
	Slide 32: Human-A I Collaboration
	Slide 33
	Slide 34
	Slide 35
	Slide 36: Human-A I Collaboration
	Slide 37: MINDCraft
	Slide 38
	Slide 39: MINDCraft
	Slide 40
	Slide 41: Interactive Narratives- Now with dialogue!

