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@ OpenAI Menu

1 1 We believe our research will eventually lead to
Pl oneerin g researc h artificial general intelligence, a system that can
solve human-level problems. Building safe and
On the path tO AG I beneficial AGl is our mission.

‘ View research index ’ Learn about safety
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“Safely aligning powerful Al systems is one of the most
important unsolved problems for our mission. Techniques

and we are actively researching new techniques to help us fill
the gaps.” 7?7

Josh Achiam
Researcher at OpenAl
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|JCNN 2024 Workshop: Whole Brain C...

A ETIVIZEY A FEndEMHA

How can we develop socially agreeable
interpretable (explainable) brain-inspired
cognitive architectures?

Towards Realizing VWhole-
Brain Computational Models

Guided by Cognitive Models
WBCM-CogM

Summary:

In recent years, there has been a focused effort to develop Whole Brain
Computational Models (WBCMs), aiming to represent the entire brain's functions and
contribute to creating artificial intelligence with human-level capabilities. WBCMs
involve not only neuroscientific but also cognitive models, especially in constructing a
cognitive architecture for consistency. Cognitive models enhance interpretability in
implementing WBCMs into Al agents, providing insight into thought processes. This
approach, resembling human cognition, offers potential psychological reassurance to
users. The discussion about the relationship between cognitive models and WBCMs is
linked to Al alignment debates, crucial as powerful Al systems develop. The workshop
aims to discuss methodologies to realize WBCMs, emphasizing the role of cognitive

models.

The topic of interests: — o —

Cognitive model / architecture

Whole-brain computational model / Neural network

6/30-7/50) 25 H1H
EEIH: 5/1

_—_—_—_—_—_—_—__J

Al alignment / Interpretability

Avrtificial general intelligence

General purpose robotics

Predictive coding

v

Free energy principle

Emotion and memory

Generative Al / Large-Language Model / GPT Utilization

Experiment-based model construction
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mMoaels (aka programs) tnat are writcen in AL Ii-K ana wnat, pesige incorporaung tne ALI-KS VIEW 01
cognition, add their own assumptions about the particular task. These assumptions can be tested by “How Can the Human Mind Occur
comparing the results of the model with the results of people doing the same tasks. By “results” we mean in the Phy:s (

the traditional measures of cognitive psychology:
« time to perform the task,

s accuracy in the task, and,

» (more recently) neurological data such as those obtained from FMRI.

One important feature of ACT-R that distinguishes it from other theories in the field is that it allows
researchers to collect quantitative measures that can be directly compared with the quantitative measures

obtained from human participants.

Subset of psychology experiments

General assumptions
about human cognition

ACT-R Assumptions about a
particular domain

vy

ACT-R Mode!

Experiment--.—

 }

Human subjects ACT-R model

Predictions

mea

FMRI data

ical Universe

How Can the Human
Mind Occur in
the Physical Universe?

John R. Anderson

Oxford University Press website
for "How Can the Human Mind
Occur in the Physical Universe?'

B VIDEOS

/ay to
mate
ifow can the
ur in the physical




£ 32— DODNAANIRIRE
http://act-r.psy.cmu.edu/

Carnegie Mellon University Contact | Sign up | Submit Publication | Mailing List | | R

HOME ABOUT BEOBLE PUBLICATIONS & MODELS SOFTWARE WORKSHOPS LINKS

ACT R \akt-ahr\ , noun;

cognitive architecture
2. a theory for simulating and understanding human cognition

Home

ACT-R is a cognitive architecture: a theory for simulating and understanding human cognition. Researchers

working on ACT-R strive to understand how people organize knowledge and produce intelligent behavior.
As the research continues, ACT-R evolves ever closer into a system which can perform the full range of B RECENTLY UPLOADED

human cognitive tasks: capturing in great detail the way we perceive, think about, and act on the world.

T Lo

An Integrated Computational Framework
for the Neurobiology of Memory Based on
the ACT-R Declarative Memory System



http://act-r.psy.cmu.edu/
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From Wikipedia, the free encyclopedia

This article is about models of cognition's operation. For a model of external reality as modeled in the mind, see mental model.

A cognitive model is an approximation of one or more cognitive processes in humans or other animals for the purposes of comprehension and
prediction. There are many types of cognitive models, and they can range from box-and-arrow diagrams to a set of equations to software programs that
interact with the same tools that humans use to complete tasks (e.g., computer mouse and keyboard).['llPage needed] |n terms of information processing,
cognitive modeling is modeling of human perception, reasoning, memory and action.2I[!

Relationship to cognitive architectures |edit]

Cognitive models can be developed within or without a cognitive architecture, though the two are not always easily distinguishable. In contrast to
cognitive architectures, cognitive models tend to be focused on a single cognitive phenomenon or process (e.g., list learning), how two or more
processes interact (e.g., visual search bsc1780 decision making), or making behavioral predictions for a specific task or tool (e.g., how instituting a new
software package will affect productivity). Cognitive architectures tend to be focused on the structural properties of the modeled system, and help
constrain the development of cognitive models within the architecture.l*! Likewise, model development helps to inform limitations and shortcomings of the
architecture. Some of the most popular architectures for cognitive modeling include ACT-R, Clarion, LIDA, and Soar.
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FSS2023: Integration of Cognitive Architectures and Generative Models

Description of the symposium:

The purpose of this symposium is to explore possible integrations of cognitive architectures and generative models, two
very different approaches for developing general embodied intelligent agents with possibly complementary strengths
and weaknesses. An important goal is to understand the strengths, weaknesses, tradeoffs, and challenges among
alternative approaches to integration, as well as potential directions for future research. We hope to include a broad

range of researchers whose interests span cognitive architectures and generative models.

Organizing Committee:

e John Laird, Center for Integrated Cognition/IQMRI
 Christian Lebiere, Carnegie Mellon University

» David Reitter, Google Deepmind

» Paul S. Rosenbloom, University of Southern California
» Andrea Stocco, University of Washington

Meeting Schedule:

e The FSSis Oct 25-27 at the Westin Arlington Gateway, Arlington, Virginia, USA
» See sections below for details on the schedule of talks, posters, and discussions
» Papers and printable schedule (contact moderators for password)

https://acml-shizuppi.net/aaai-fss2023/
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Cognitive Architecture Toward Common Ground Sharing Among Humans and Generative Als: Trial
Modeling on Model-Model Interaction in Tangram Naming Task
Junya Morita, Tatsuya Yul, Takeru Amaya, Ryuichiro Higashinaka and Yugo Takeuchi
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Trial Modeling on Model-Model Interaction
in Tangram Naming Task

Junya Morita, Tatsuya Yui, Takeru Amaya,
Ryuichiro Higashinaka, Yugo Takeuchi

Shizuoka University, Nippon Telegraph and Telephone Corporation




My opinions on the theme

1. Controlling generative Als by cognitive architectures:
Toward transparent and trustworthy Als

2. Constructing cognitive models by generative Als:
Toward richer and friendly cognitive modeling

Concretizing cognitive models by generative Als:
Toward a common grounds between humans and Als

Our research




Communication (Shannon model)
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Misconmunication is explained by noise generation




Communication (Cognitive view)
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different interpretaions on ambiguous language expressions




Communication (Cognitive view)
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Tangram naming task (Clark, 1986)

Try to share names for each tangram between participants
* They cannot see the other’s arrangement
* Only verbal communication can be used

Participant A Participant B
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Typical communication

Two types of expressions
* Holistic utterance
Metaphorical expression
* Analytic utterance
Describing arrangement of geometric
shapes

Holistic utterance is dominant
* People have a rich imagination
 Imagination is the foundation of our
society (by Harari’s Sapiens)

> >
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Participant A Participant B
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And, you know, kicking, like, kicking a ball or some-
thing.

I can’t see.

There is some kind of ball behind the head, and the feet
are shaped like the guy is kicking a ball.

You know, the one with the separate squares?

Aha, yes, yes, yes.

Like Hokkaido?

Hokkaido

Like a map of Japan

Oh, no, no, no, no, not that.

It’s kind of a 90-degree kink.

Ah

Foot-like, ball-kicking kind of thing.

Yes, yes, yes, like a little cross-legged thing?

Oh, yes, and that one with the little square behind it.
Yeah, I kind of get it.




* Modules made by NN are controled by

ASSU med fa rch itectu re the central rule engine

* Imaginative process is realized by a
generative Al

Production System
Memory module

Audio module
(Yext input) {Conversation
instances)

Visual module i Goal module
on {Conversation

{Convolutional NN) management)

Speech module xecutios Imaginal modu'e
{Captioning) {Diflusion model)

Too expensive for a single cognitive process




Pipeline behind the holistic utterances

Sender grocess Recuever DFOCESS

_ 'abird flying overa
flock of birds'

: 4
: 1. Image 2. Tangram
: 1 Perception 2 lmage generation 3 Text captioning generation Identification
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Learning procedure

Pick up success trials for backprop
on component networks

Today’s report Episode

Sender process

Reciever process

-

P e

Visual module
(CNN)

.

Imaginal module
(img2img)

Speech module
(img2txt)

_______________________

_______________________

Imaginal module
(txt2img)

:

Visual module
(CNN)

________________________

Trial

Experience buffer

, \
-
B uccess
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X 48
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x=Tangram Images / y=Output layer (CNN)

Visual module
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8 angles)
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Learning

Imaginal module
(img2img)

Speech module
(img2txt)

Imaginal module
(txt2img)

Visual module
(CNN)

Individual ID
NW parameter set 8,,
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Memory Module
Conversation instances:




Accuracy

Tentative results

0.40 A
0.35 1
0.30 -
0.25 A
0.20 1

0.15 -

* Large improvement from the chance

 (Slightly but) Statistically significant

improvement by the learning (p < .01)

10 trials (n=10)

0.395 O .

Average
0.288

Initial level
0.270

Chance leve-
0.166 (8/48)

Benefit of
coordinarion in
model parameters

Benefit of common
knowledge (used a
common seed value for
image generations by
the sender and
receiver)

Trials Updated from the paper and the poster



Sender’s intention

e 2% B IR G

Initial and best confusion matrix

Initial Best
Acc = 0.270 Acc = 0.395

0 0 |

r 93 -

Receiver’s interpretation

IR NN




Implication and Significance 1

Generative Al concretaizes cognitive

process to be easily interepretatble by
humans -

Leads a common grounding between
humans and Als



Implication and Significance 2

Cognitive Architecture provides
structure of organizing implicit cognitive
process generated by genAls—>

Leads another common grounding
between humans and Als
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