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Model Name Acronym/ Pew and Ritter, Shadbolt et Present

Abbreviation Mavor al. (2001) IDA

(1998) Study

Atomic Components of Thought ACT Yes No Yes
Adaptive Resonance Theory ART No No Yes

E———ehitecturesfonProcedure Execution | APEX i c Sy es |

Artificial Neural Networks ANNs Yes No Noa
Business Redesign Agent-Based Holistic Modeling System Brahms No No Yes
Cognition and Affect Project CogAff No Yes Yes
COGnition As a NEtwork Of Tasks COGNET Yes No Yes
Cognitive Complexity Theory CCT No No Yes
Cognitive Objects within a Graphical EnviroNmenT COGENT No Yes Yes
Concurrent Activation-Based Production System CAPS No No Yes
Construction-Integration Theory C-I Theory No No Yes
Distributed Cognition DCOG No No Yes
Elementary Perceiver And Memorizer EPAM No Yes Nob
Executive Process/Interactive Control EPIC Yes No Yes
Human Operator Simulator HOS Yes No Yes
Belief-Desire-Intention architecture BDI No Yes Noc
Man-machine Integrated Design and Analysis System MIDAS Yes No Yes
Micro Systems Analysis of Integrated Network of Tasks Micro SAINT Yes No Yes
MIDAS Redesign Yes No Yesd
Operator Model ARchitecture OMAR Yes No Yes
PSI PSI No Yes Yes
Situation Awareness Model for Pilot-in-the-Loop Evaluation SAMPLE Yes No Yes
20 %a-?sg»]q%tributed Memory 33 E!q\ j‘?MJI\‘\@ *ﬁ ﬂﬂ\lo Yes Nob
State, Operator, And Result 1 .Soar | Yes No Yes
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* Pinker (as well as others such as
Lindsay and Norman, 1977; Minsky
1986) argues that “the mind Is a system
of organs of computation.” !

e “The mind is what the brain does;
specifically, the brain processes
iInformation, and thinking is a kind of
computing.” !
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« CTM holds that thought is a kind of
computation.

« CTM holds that the mind is a digital
computing device.
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 “The mind Is organized into modules or
mental organs, each specialized in one
way of interaction with the world.” >
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*On computable numbers with an application
to the Entscheidungsproblem (1936)

230 A. M. TORING [Nov. 12,

ON COMPUTABLE NUMBERS, WITH AN APPLICATION TO
. THE ENTSCHEIDUNGSPROBLEM

By A. M. TURING.
[Received 28 May, 1936.—Read 12 November, 1936.]

The ‘‘computable’’ numbers may be described briefly as the real
numbers whose expressions as a decimal are calculable by finite means.
Although the subject of this paper is ostensibly the computable numbers,
it is almost equally easy to define and investigate computable functions
of an integral variable or a real or computable variable, computable
pregh'ca,bes, and so forth. The fundamental problems involved are,
however, the same in each case, and T have chosen the computable numbers
for explicit treatment as involving the least cumbrous technique. I hope
shortly to give an account of the relations of the computable numbers,
functions, and so forth to one another. This will include a development
of the theory of functions of a real variable expressed in terms of com-
putable numbers. According to my definition, a number is computable
if its decimal can be written down by a machine.

In §§9, 10 I give some arguments with the intention of showing that the
computable numbers include all numbers which could naturally be

. regarded as computable. In particular, T show that certain large classes
ar] url ng of numbers are computable.

They include, for instance, the real parts of

all algebraic numbers, the real parts of the zeros of the Bessel functions,

1912 1954 the numbers 7, e, etc. The computable numbers do not, however, include

( = ) all definable mumbers, and an example is given of a definable number
which is mot computable.

Although the class of computable numbers is so great, and in many

ways similar to the class of real numbers, it is nevertheless enumerable.

In § 8 I examine certain arguments which would seem to prove the contrary.

By the correct application of one of these arguments, conclusions are

reached which are superficially similar to those of Godelf. These results

+ Godel, < iiber formal unentscheidbare Siatze der Principia Mathematica und ver-
wandter Sy e, 1>, M tshefte Math. Phys., 38 (1931), 173198,

2007-7-15 s ERE O AR 14




A X

19364, F{N24F5HIHEABR%
R TEAB GENMNATAREQ)RY
AtEHF) —3X, ROEFXW
JFRIBTEIESS. BRIEAEITE
F] BT Y 1% 4 \ﬁﬂl=5zl57$ﬁ,]3j]'fiﬁ
SABTERM, YHEE:

<1> ?‘?‘11%1:":’ Fﬁq:)nﬁﬁﬁ%;gﬂ:%,
(2) _$¢1nm’ %ﬁ‘iﬁ%*ngﬁi,

: g (3) 495
Alan Turing (O itHERE, BETREIERT
(1912-1954) —SITEMT 4

(5) HITT—HitH.

2007-7-15 s ERE O AR 15



B %

BRE—LiHE, Mo

(1) HEHFAFS:

(2) FARMXME, MEAHAMINERRA
< ¥

(3) HEHEEMF. BREXHT i
il X+, B AR TIEHIMAL T .

XHPIRAE PRI SR AR A BRI BR

M2 —FmKTEEE, FRBHEXA
HEERY. BEIRIB-MEHE, —5FA
ULREFR T FI—NEFTFLERR
FENEE KB XS At B R A

Alan Turing 7e, IR EARTLUH BEMENR A i+ &R
(1912-1954) #. BRERTT LAMERRIRE, FLA]

T B R AR AT A XA R R R SR, X
s AR ERIER .

2007-7-15 s ERE O AR 16



The Turl ng Machine
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The Turing Machine
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Herbert A. Simon

was born in 1916 in Milwaukee,
Wisconsin. He began his career
at the Cowles Commission. In
1978 he was a Nobel Laureate In
Economics. He is currently
serving as a Richard King Mellon
University Professor of Computer
Science and Psychology at
Carnegie Mellon University.
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AR (Allon Newell) LE T 10RF MR, B—ANEBR T ATk, X
10FP BAEAT 89 S e T

(1) WAL 5 (Assign a symbol): EIF T HERIAMARKXA,. STABE
, MZAFIR, FTTARLA, MARBLEREX., FR—NBEFZ
A FIE BN ek BE AR AIRA XA G4E B Bok A A IR
R, ERERARSL R ENGRIEAXA X, HEAFVER BAI G

Ak a

.

(2) A4 &L X (Copy expression): RREAXFFFFT MBI ZLE, FeGREX
RIANF LR EHG IR, BPESFAER T EA ZDME N ERF T,

(3) B4:AX (Write an expressiotn): EI/EMIEARNRHEAX. BH K
I AEATH R AX, MALKEHIARZX.

(4) 5 (write): EATHVERZES —NEF5.
(5) 3% (Read) : EMEMR FieiF5.
G
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(6) #ATHZ] (Do sequence): 1E F& R 8 e 5| AT

1EAT 1.

(1) &AFBdhFoffbok4: (BExit—if and Continue—if)
RUGAT AR FH B EPIT—ANFF], RATFERE

8) 3| A4 5 (Quote a symbol): 24| f hEBAgE
ATH R L.

(9) %MER474 (Behve externally): fF5 AL =42899)
HAT A 45

(10) #RE#H A (Input from enuironment): H)F e te+
FE T R RX XK IRE I MATINE 24T .
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(3) B 5.
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The Basics of the Model

Based on Norman’s (1980) model of the
mind and mental functioning:

Encodes, processes, stores,
Cognitive retrieves, processes
system information; purpose is
manipulation of information

Norman, D. (1980). Twelve issues for cognitive science. Cognitive
Science, 4, 1-32.
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The Basics of the Model

Based on Norman’s (1980) model of the
mind and mental functioning:

Connects the regulatory
Affective system and cognitive system;
system purpose is arousal

Norman, D. (1980). Twelve issues for cognitive science. Cognitive
Science, 4, 1-32.
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The Basics of the Model

Based on Norman’s (1980) model of the
mind and mental functioning:

Biological structures that regulate

Regulatory the processing of stimuli and
system activation of responses; primary
purpose is maintenance of the
organism

Norman, D. (1980). Twelve issues for cognitive science. Cognitive

Science, 4, 1-32.
2007-7-15 s ERE O AR 38




TE IR LAY

Emotional!

Affectve ,
I|
.-'II

o
——

[nput ——> ‘

A dapte-d bron: Bronkortermen [1977]

LD e b Worman [1560]

2007-7-15 R OV AR

39



The Basics of the Model

The regulatory system is redefined as the
aspect of the mental system that regulates
Input and output functions (not just
biological functions).

Other modifications:

* mind receives information and displays
action through the body

 adds a biological and spiritual influence
 adds a feedback loop

2007-7-15 s ERE O AR 40
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The Basics of the Model

It Is hypothesized that an individual's thinking
(cognition), feeling (affect), and willing (conation)
as well as overt behavior develop as a result of:

e transactions among the various components of
mind as

e influenced by biological maturation, bodily
functioning and the spiritual dimensions,

e the environment or context of the
iIndividual, and

e feedback from the environment as a result of an
-dadividual's overt behaviak.: 42
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History of the ACT-framework*

Predecessor

Theory versions

Implementations

2007-7-15

HAM

ACT-E
ACT*
ACT-R
ACT-R 4.0
ACT-R 5.0

GRAPES

PUPS

ACT-R 2.0

ACT-R 3.0

ACT-R 4.0

ACT-R/PM

ACT-R 5.0

Windows Environment
Macintosh Environment
ACT-R 6.0

SUGAE DR

(Anderson & Bower 1973)

(Anderson, 1976)
(Anderson, 1978)
(Anderson, 1993)

(Anderson & Lebiere, 1998)
(Anderson & Lebiere, 2001)

(Sauers & Farrell, 1982)
(Anderson & Thompson, 1989)
(Lebiere & Kushmerick, 1993)
(Lebiere, 1995)

(Lebiere, 1998)

(Byrne, 1998)

(Lebiere, 2001)

(Bothell, 2001)

(Fincham, 2001)

(Bothell, 2004??)

46



ACT-R

* Procedural vs Declarative Knowledge

 Declarative
— Aware of
— Can describe to others
— Facts

 Procedural
— Display in behavior
— Not conscious of
— e.g. language

2007-7-15 SR MR
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ACT-R 6.0 Mapping to the Brain*

Intentional Module Declarative Module
(not identified) (Temporal/Hippocampus)
LN \! " P

Goal Buffer Retrieval Buffer
(DLPFC) (VLPFC)
Ty BN
g % Matching (Striatum)
= &
©
= % Selection (Pallidum)
& 0 | Execution (Thalamus)
s | LAY
Visual Buffer Manual Buffer
(Parietal) (Motor)
raval ~
Visua Module Manual Module
(Occipital/etc) (Motor/Cerebellum)

R\ //
Environment

NG OV
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ACT-R 6.0

1 Goa

|maginal v Declarative

[imaginal-action]v\[ g9a| ] /
| imaginal }\/ ) retrieval |
Productions

Match
Select
E/lsual locatio SMEEIE :
aural-locatlon]
\ visual f// \ [ aural ]
manual vocal ]
Vision : :
Aurdl
M otor Speech
[\ P

woris N ENVIRONIIENT & *
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SOAR

o WHILITE LA
— !mB8EN12Encode knowledge

— 1519 #0iHAccess encodings

— rI=4 5/1{EProduce actions

— 1A 2
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* Physical Symbol Systems Hypothesis
* Problem Space Hypothesis

e Assumption:

— Parsimonious functional mechanisms
provide the basis for a unified theory of
cognition

— Humans are agent systems/agent systems
need to be human-like
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* Long-term knowledge
— Relational pattern recognizers/producers
e “Productions”
* \Working knowledge

— Blackboard of frames or objects (with
associated attributes and values)

— First-class objects
e States
e Operators

2007-7-15 s ERE O AR 54



52 3, 9] A4

e Long-term memory

— Production rules; relational stimulus-response
patterns

— Variablized graph structure
— Productions match and fire in parallel

 Working memory
— Graph of objects linked by attributes
— Stored as triples

— Special objects
o State: Created automatically by Soar
» Operator: Created by productions
« Only one operator at atlme er state

\ R L

2007-7- i)
"5« Contrast with other ru e- Lbased systems
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nil
Asuperstate
I2
] Aoutput-1link
. .. Alo
State identifier N IT1
Ainput-link
I3
State attributes Atype
State value , state
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3 WPl

/Propose Operators \
(i-supported)

11

/ Apply Operator \
(o-support)

>_,

Input >—> >—> Select Operator >_>>_, Output
Eanan >
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« Soar uses productions to represent all knowledge
— Inference rules
— Action selection rules, operators
— Metacognitive rules
— Declarative knowledge

« This doesn’t preclude use of higher-level language
for any of these purposes — as long as it can be
“compiled” into productions
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Problem space:
— Start state, goal state
— Operators (actions that transform state)

Soar assumption: every cognitive behavior can be
characterized as search for a sequence of
operators leading from a start state to a goal state
— Routine behavior

— Problem-solving

— Meta-cognition / search control

“Universal weak method”

2007-7-15 s ERE O AR 59
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« Soar’s standard process for selecting action includes
several intermediate decision points

 If each such decision is completely determined by
existing productions, the action is “routine”

» Underdetermined decisions (zero or multiple conflicting
productions) create an “impasse”

— Results in deliberation (e.g. problem space search)

— Results in learning a new rule that prevents impasse
In future similar situations
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L I.
. a L L] L]
|
- * 0+ = -
. . .
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INEEEEEEEEEEEEEER

Ti e
| npasse North > East Chunking creates
* South > East rules that create preferences
. North = South based on what was tested
>
“Eva uate-operatc Eval uateoperato Evaluate-operator =5

(North) (South) (East)
4R AR S

—
/

Chunking creates
rule that applies

evaluate-oper
This slide borrowed from John Laird




£ T Fo 7 & #-Memories

Match

Act

2007-7-15

Conflict
Resolution

Procedural
Rule Memory Ki?;‘W'Lfége

Long-term
Knowledge

Declarative

Working Memory Krnowledge

Short-term
Knowledge
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=
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(sl

(b2

(t1

Abl ock bl ~block b2 ~table t1)

Acol or blue “nanme A “ontop b2 "size 1
A"type bl ock “wei ght 14)

Acol or yellow “nane B “ontop t1l ~size 1
Atype bl ock “under bl ~weight 14)
Acol or gray “shape square

"type table “under b2)
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| f | exist,
then wite “Hello Worl d” and halt.

sp {hello-world
(state <s> ~type state)
-=->
(wite “Hello World”)
(hal t)}

2007-7-15 s ERE O AR 65
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—Operators

Propose*hel | o-wor | d:
If | exist, propose the hello-world operator.

Appl y*hel | o-wor | d:
|f the hello-world operator is selected, wite “Hello Wrl d”
and hal t.

sp {propose*hel |l o-worl d
(state <s> "type state)

o> Creating acceptable
(<s> “operator <o> +) preference for
(<o> “nane hell o-world)} operator

A

sp {appl y*hello-world :
(state <s> “operator <o0>) Testing selected

(<o> ~nane hel | o-worl d) operator

A

-->

(woortzels| Hel o Worl d|) R O A 66
(hal t)}

This slide borrowed from John Laird
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« Getting a cognitive architecture to generate behavior
IS essentially a programming problem
— Productions are low-level (“atomic”)

— High-level language (TAQL) had limited success

« Cognitive architecture pose many usability problems
— Installation
— Learnability
— Performance
— Debugging support
— Interoperabillity facilitation
— Verification and validation

-0z iCis - R R 67



T Al 1%
Dozens of usability problems identified at 23" Soar

%

Informationally undense code with distal connections
Syntax is difficult and not supported

Mismatch in language names to Al

Basic interface problems (lack of, bugs)

Lack of example models

Need graphical view of working memory

System can’t be learned without understanding theory
behind it all

Need ability to set breakpoints
Need ability to trace / undo
Graphical view of working memory?
Representational compactness

Operator-level profiling (why is operator so expensive?)
2@t @15 St 68
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fidi i = AL R

[T

Motor control of
mouth and lips

Auditory
cortex

Motor cortex

Wernicke’s
area

Angular gyrus



Wernike-Geschwind Fei A

VI --> angular gyrusff =

| V FPRTHRE N
Al-->Wernike's - - - - - - - -_ >Broca’s
area area
M2,MI

2007-7-15 R OV AR 71



2007-7-15

Ke'S %

N :%@ﬁjﬁ ) i'ﬁ:":zﬁ :
RHEETIE - |
1174’%@ 25 1 1
SBEE e RS 5 R e

SUGAE DR

W-G Fei A 1) R

R B -
Broca's 7

Werni
e}

I_E[[ %?;\(Fr °
L LA




W-G #2800 i

i N I N e
- JI1 » Broca’s area ] f U B[ 3 5

[171

e VILIE @@@ILBroca S area °

H[FLIQ,%EDHJL[\L; E E[S&%
2 Eird

e 0 A

2007-7-15 SR MR

(SR e i
~[/ ’gﬁ[ P oo

73



Marvin Lee Minsky

e 1927: Geboren in
New York

e 1950: Abschluss als
Bachelor of Arts

e 1954: Abschluss
Studium der
Mathematik mit PhD.

e 1959: Grundung des
M.1.T Al Laboratory
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Marvin Lee Minsky

e 1969: Entwicklung
der ersten
Roboterhand

e 1969: Veroffentl. v.
,Perceptrons”

(mit S. Papert)

e 1987: Veroffentl. v.
,»1he Society of
Mind“
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Marvin Lee Minsky

e 1969: Erhalt des ACM
Turing Awards

e 1990: Erhalt des
Japan Preises
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(agent) A5 H e 4TS,
| AR A LA Y A (agent)
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Soclety Theor;g of Mind (STM)

 Mind iIs made of many smaller
processes, called mental agents.

 Each agent can only do a simple
(almost mindless) task by itself.

 When agents are joined in special ways
(In societies) we get intelligence.



Mental Agents

e Task: Make atower from blocks

o Some of the agents involved in task:

— Builder — Put

— Begin — See

— Add — Grasp

— End — Move

— Find — Release

— Get — Find-Place

2007-7-15 SRR O
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Mental Agents In a
Bureaucracy

~
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Constructing complex minds. online

Ciaran O’Leary
Dublin Institute of Technology
22nd May 2003

Technology for automated assessment:
The World-Wide-Mind
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The Jolly Little Creature’s
Mind

e Multiple (massively diverse) modules

e Since, according to faculty psychologists, the
mental causation of behaviour typically
Involves the simultaneous activity of a variety
of distinct psychological mechanisms, the
best research strategy would seem to be
divide and conquer: first study the intrinsic
characteristics of each of the presumed
faculties, then study the ways in which they
Interact

— Jerry Fodor — The Modularity of Mind, p1.
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Building JLC’s Mind

 Requirements
— Architecture

— Standard/protocol to use to integrate
components

 Requirement for protocol
— No barriers to entry
— Simple
— Not tied to any platform

2007-7-15 SR MR
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JLC’s Mind

Mind Body World
Percelve state State State
Select action Take action New state

2007-7-15 SRR O



JLC’s Mind Online

Mind Body World
Percelve state State State
Select action Take action New state
| nternet

2007-7-15 s ERE O AR 86
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Constructing complex minds. online

Mind
Server
Mind,,

4

e | *ihﬂﬁ

Client nulle
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Service Methods

World Service

* Newr un
e getstate

e t akeact i on
e endr un

2007-7-15

Mind Service

e New un
e getaction
e endr un
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World-Wide-Mind Protocol

 “The term Web services describes a
standardized way of integrating Web-based
applications using the XML, SOAP, WSDL
and UDDI open standards over an Internet
protocol backbone. XML is used to tag the
data, SOAP is used to transfer the data,
WSDL is used for describing the services
available and UDDI is used for listing what
services are available”

— http://www.webopaedia.com

e Society of Mind Markup Language (SOML)
2007--25Lightweight Web Servieas: 89



http://www.webopaedia.com/

HKEXK

 Web Server space

 One of...
— Java Servlets
— ASP
— JSP
— PHP
— CGIl - C++/Perl/any lanquage

e To write own client (or to integrate another
mind), need to know how to connect to URL

— Simple code in most languages

2007-7-15 SR MR
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iietgerice 1s i e 1/ 0U-
Winston

The Explanation

Linguistic Motor Visual
Reasoner Reasoner Reasoner
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Piero Scaruffi

— Latest: “Thinking

THINKING

About Thought”
(2003) ABOUT
— www.scaruffi.com T[I{'] 'L" {';II-"I-
— www.thymos.com ' :
— E-mail: B P Y oF M
editor@scaruffi.co

m
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Piero Scaruffi

* Mind =cognition +
consciousness

THINKING

 Cognitionis
ubiquitous in nature -iH“UT

e The mind translates a W HT
world of particles and THOUGH
waves into a world of —
colors, sounds and B b SR B
smells

2007-7-15 SRR O
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 What is the mind?
— The set of all brain processes
— The set of all conscious processes
— Something in between

* Mental faculties: the mechanism that allows a piece of
living matter to remember or learn something (in the
sense of being able to perform future actions based on
It) + the awareness of remembering or learning
something

 Mental properties = properties of matter + properties
of consciousness

e Mind = cognition + consciousness

2007-7-15 SR MR
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Why a ‘Conscious’ Agent?

Flesh out the theory with detailed architecture
and mechanisms

Hypotheses for cognitive scientists and
neuroscientists

Produce flexible, adaptive, human-like
software

Want smart agents?
Model them after humans.
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IDA: an Intelligent Distribution
Agent

Read personnel data
Check job requisition list Teiphene
Adhere to Navy policies
Choose jobs to offer members ~ Detailer
Negotiate with members

Write orders

IA
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Modules and Mechanisms

Perception—Copycat Architecture—Hofstadter

Action Selection—Behavior Net—Maes

Associative Memory—Sparse Distributed Memory—Kanerva
Episodic Memory—Case-based Memory
Emotions—Pandemonium Theory—Jackson
Metacognition—Fuzzy Classifier Systems—Holland, Zadeh
Learning—Copycat Architecture, Case-based Reasoning
Constraint Satisfaction—Linear Functional

Language Generation—Pandemonium Theory
Deliberation—Pandemonium Theory

“Consciousness” —Pandemonium Theory
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IDA’S

Architecture

‘ Metacognition

v v

v v v v v
T T
Database Linear
Perception Functional
A A
Behavior Net >
yy <
_ “Consciousness” <
Perception >
A A
A
\ 4 \ 4
Associative :
Emotions
Memory
A
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Levels of abstraction

* High level
— behaviors
— message type nodes
— emotions
— metacognitive actions
— efc.

e Low level
— codelets

2007-7-15 R OV AR 111



Codelets

« Small pieces of code each performing a
simple, specialized task

e Acts as a demon, always watching for a
chance to act

 Most subserve some high level entity, e.g.
— behavior
— slipnet node
— metacognitive action

e Some codelets work on their own, e.g.
— watching for incoming mail
— checking for time and place conflicts

e Codelets do almost aII the work

2007-7-15 SERAE VAT 112

e |IDA Is a multi-agent system
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Perception via a Slipnet

preference

acceptance

NG OV

information

request

[Jacksonville]
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Assoclative Memory

Sparse Distribute Memory — Boolean Space — dim = N (enough to code features)
bit vector mememe—e— r———-————

Job |: s | Outgoing
List |~ Message
Working memory
Perception Behavior Net Emotion Deliberation
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Behavior Net in Action

D/ﬂ\ (Bﬁvior net/
Work ﬂ;

Broadcast

Space | ll
E I' Stands
! I'l Side lines /
L o°
E I‘. Playing field
0o0?
o ©

Behavior net templates
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A Behavior Stream

Send an

acknowledgement

Activation from drive

A

|

Compose an
acknowledgment

|

Find and move
atemplate

|

Find an emalil
address

(

2007-7-15
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Activation from the

From the ]
L Sidelines

environment, external or internal
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Deliberation

 Faced with a goal or problem

e Imagine possible plans or
solutions
— Scenarios
— Routes
— Internal virtual reality—Dawkins

e Evaluate them
— Using reason
— Using emotions

 Choose among them
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IDA’s Deliberation

e Create scenes

— May require objects, actors, concepts, relations,
frames

— Organized around events
« Build scenarios as sequences of scenes

 Choose between scenarios, discarding
some

* Using Barsalou’s perceptual symbol
2005yStems as a guidesti v 118



“Consciousness” In Action

Associative Memory
A

Working memory

Job |: zzzz | Outgoing
List |~ W | Message
——
Playing
Field 750 0o
0©° 09

Stands
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Metacognition

Thinking about thinking

What Sloman calls meta-management

Influences action selection strategies

— More or less opportunistic, thoughtful or
goal-oriented

Influences resource allocation

* Fuzzy classifier system

2007-7-15 s ERE O AR 120



Learning

e Associative learning via pandemonium theory

* Associative learning via sparse distributed
memory

« Perceptual learning via case-based reasoning
« Behavioral learning via case-based reasoning

« Metacognitive learning via classifiers
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Modeling Cognition

o Situated (embodied) cognition—Varela,
Thompson & Roach

o Perceptual symbol systems—Barsalou
e Memory viaactions—Glenberg
o Global workspace theory—Baars

« Cognitive architecture—Sloman
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Sloman’s Architecture
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Web and Email Addresses

Stan Franklin  stan.franklin@memphis.edu—
www.msci.memphis.edu/~franklin

“Conscious” Software Research Group
www.msci.memphis.edu/~csrg

CMattie Project—www.msci.memphis.edu/~cmattie

Ciaran O’Leary. Technology for automated
assessment:

The World-Wide-Mind. Dublin Institute of
Technology

22nd May 2003
IDA Project—www.msci.memphis.edu/~ida
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