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Minsky’s Society of Mind

What magical trick makes us intelligent? The trick is
that there is no trick. The power of intelligence stems
from our vast diversity, not from any single, perfect

principle.
- Marvin Minsky in The Society of Mind (1958)




Learning to Think

- Two networks: A controller and
a world model

- Controller learns in a free-form
manner how to exploit the
world model to maximize RL
signal

- Kinda obvious architecture
nowadays (e.g., foundation
models) but pretty
revolutionary back in 2015

Jorgen Schmidhuber 2015
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A Natural-Language-Based Society of Mind

"ﬁu Video] [ Image] [@ Text ]

T —— - An NLSOM consists of many heterogeneous agents,
[ each acting according to their own objectives and
communicating with one another primarily through
natural language according to some organizational
structure.

- To solve a problem, agents in an NLSOM
(65 Teemoton | [<7 Uniersaning communicate, each contributing their own expertise
|g Generation @ Robotics In a MIndStorm

| Natural language as an interface




Architecture;

Visual Question Answering & Image Captioning
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Mindstorm Result: In the image, six distinct suitcases are
neatly stacked, each with a different size. Some suitcases have
tags, while others don’t. Four suitcases are tagged. The tags are
white in color.
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Mindstorm Result: In the image, six distinct suitcases are neatly stacked, each with
a different size. Some suitcases have tags, while others don'’t. Four suitcases are

tagged. The tags are white in color.
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Prompt Generation for Text-to-Image Synthesis

Architecture;

—[Task: Text-to-lmage Synthesis]—

Draw an image of “A Steam Engine”

Prompt Proposals

Artists (LLM)

- @ Submit
Proposals

ooono

Text-to-image (VE)

— @ Collect ’ N S
Votes oae  Synthesis

Critics (LLM) Collector (LLM) |

—> @ Vote on
Proposals

Mindstorm Result: The Art Nouveau Artist proposal received the most votes as the
most impressive and beautiful option for depicting a steam engine. This proposal
involves incorporating organic lines, floral motifs, curved shapes, decadent details, and
harmonious color schemes to create a visually appealing and unique image that
accurately represents the steam engine.

Result;

wl

* An image to show volcano

u

“castle under the sea”

Mindstorm

‘The most impressive and beautiful proposal, according to the voting, is "As a P

ure Photographer, the proposal to generate a visually stunning image of a volca

no." This proposal aims to capture the fiery and intense beauty of a volcano thr

ough warm and fiery colors, a low angle perspective, and a wide-angle lens to ¢

‘mphasize the grandeur and size of the volcano. The resulting image can be both
visually stunning and beautiful.

NLSOM (Atist- Critic)

pabesshiti Ui

‘The proposal with the most votes is from the Realistic Photographer, who plans to
create a visually stunning image of a castle under the sea using digital manipulatio
n techniques. This will involve careful consideration of lighting, color, texture, and
composition to create the illusion of a submerged castle, complete with surroundin
g underwater life and water turbulence. The result wil be a breathtaking visual ma
sterpicce that highlights the majesty of the underwater environment.

“Highway”

Mindstorm

Ve

‘The Art Nouveau Astist proposal received the most votes as the most impressiv
e and beautiful option for depicting a steam engine. This proposal involves inc

1> orporating organic lines, floral motifs, curved shapes, decadent details, and har

‘monious color schemes to create a visually appealing and unique image that ac
curately represents the steam engine.

NLSOM (Atist- Critic)

‘The Impressionism Atist's proposal s the most impressive and beautiful, with a
naturalistic photograph approach using warm and vibrant lighting, shifting color

s of the sky, loose brushstrokes and bold colors to convey a sense of freedoman <

d adventure on the highway. The incorporation of natural elements such as clou
ds and shadows adds depth and interest to the image.

‘Mindstorm

Mindstorm



3D Generation

Architecture;

3D Designer (VE)

3D Generation for :
“dragon wings and unicom head [~ :
hybrid re, highly detailed” @ Synthesis

Mindstorm Feedback: Design a Leader
highly detailed 3D hybrid creature with
dragon wings and a unicorn head,
using a variety of colors and textures
to bring it to life.

N | Summarize
) the Prompt

Result;

a highly realistic 3D model of a red Ferrari sports car with black and white racing
stripes, including various camera angles such as front, back, right, and left views.
The car should have a sleck and acrodynamic design, with accurate details such as
the Ferrari logo, headlights, and exhaust pipes. Additionally, the model should be
suitable for use in various applications such as 3D rendering, gaming, and
animation.

® A

Design a highly detailed 3D hybrid creature with dragon wings and a
unicorn head, using a variety of colors and textures to bring it to life.
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Critics (VLMs) / )
Multi-View ine3D
Feedback viee
e t' - )
NLSOM ~

Generate a 3D model of a futuristic flying car with a sleck and acrodynamic design,
featuring advanced propulsion technology and the ability to seamlessly transition
between flying and driving modes. Provide views from multiple angles, including a
front-facing view emphasizing the car's design and a top-down view showcasing its
flying capabilities

e

Create a highly-detailed 3D model of a robotic bee with black and
yellow color scheme and large, textured wings. The bee should be
standing on two legs and a wheel, with one arm raised..
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Egocentric Retrieval Embodied Al

Architecture; Architecture;

Task: }
E Observer (VLM)
'
i Image
! observation
]
Question: When did | remove something from the car? Answer: Around the 2975th second
T I turn right,
- = Isee a bed...
@ Narration (Human) Editor (LLM)
y
Activity @ R Solution i
desaription \,,_\j;jJ (monarchy/democracy) Captain  (LLM)
Text
> @% Memory
(2 Agent (LLM) @° Agent (LLM) £ Agent (LLM)
ff’:% Arswer questions and , Answer questions and Kﬂ?}z Answer guestions and
W52 discuss with other agents W24 discuss with other agents M52 discuss with other agents




General Language-based Task Solving

Architecture; Result;

Mindstorm Record: Our team of investigative journalists has Dice Game
uncovered several scandals and controversies involving John.
One of the most significant scandals is his involvement in a
bribery scheme with a major corporation. Our sources have
provided evidence that John received large sums of money in
exchange for political favors. Additionally, ...

Rolel (LLM) @) Role2 (LLM)

~ Discussion

. _ Discussion @

Task Specifier

“eh) Expansion

r_t_] Welcome to the Dice Game! Please enter your name below.

{ maskcaver}
2 2 Roll Dice |

Given a specific Task, such as: Usore o voNe e ard \oet
“Find any scandals or controversies involving John.” User 2, you rolled a 6 and lost!

User 3, you rolled a 12 and won!




Outlook

This work opens the door to a lot of interesting
research questions, such as:

- Self Organization
- Economies of Mind

- NLSOMs in the Physical World




- We present a framework for
combining heterogeneous
agents to solve a larger class
of problems than they could
individually.

Conclusion

We show that this framework
achieves strong results in a
variety of settings even
without any additional
training.
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