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W
H

A
T

IS
C

ogA
ff?

C
ogA

ff
=

T
he

C
ognition

and
A

ffect
P

roject

�

A
n

in
vestigation

into
the

architectures
required

for
intellig

ent
ag

ents
.

�

C
entre

of
gra

vity
is

w
ith

A
aron

S
lom

an
at

the
S

chool
of

C
om

puter
S

cience
at

the
U

niversity
of

B
irm

ingham
...

�

...B
ut

has
in

volved
a

team
of

researchers
–

inc
luding

Luc
B

eaudoin,
B

rian
Logan,

M
atthias

S
cheutz

and
Ian

W
right...

�

...A
t

se
veral

other
universities

in
E

urope
and

N
orth

A
m

erica,
inc

luding
N

ottingham
,

S
usse

x,
V

ienna
and

N
otre

D
am

e
.

M
y

role:
Leverhulm

e
R

esearch
F

ello
w

w
orking

on
“E

v
olv

ab
le

A
rchitectures

for
H

um
an-Like

M
inds”
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O
V

E
R

V
IE

W

Iw
ill

discuss
the

follo
w

ing
aspects

of
C

ogA
ff:

�

A
rchitectures

and
T

he
C

ogA
ff

A
rchiecture

S
chem

a

�

T
he

H
-C

ogA
ff

A
rchitecture

�

M
eta-m

ana
g

em
ent

�

A
ffect

and
em

otion

�

E
volv

ability

�

Im
plem

ented
S

ystem
s,

E
m

pirical
studies,

A
pplications

�

M
ethodological

and
conceptual

issues

�

–
F

O
C

U
S
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A
R

C
H

IT
E

C
T

U
R

E
S

�

R
oughly,virtual

m
ac

hines
:

non-ph
ysical

but
real

�

A
s

opposed
to

algorithm
s

or
representations

�

F
unctional

differentiation
into

interacting
com

ponents

�

E
cology

of
cooperating

and
com

peting
system

s

�

R
equired

in
order

to
reduce

search
space

once
one

rejects
beha

viourism

�

R
equires

an
analysis

of
causation

�

Investigation
into

both
actual

and
possib

le
architectures
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T
H

E
C

ogA
ff

A
R

C
H

IT
E

C
T

U
R

E
S

C
H

E
M

A
C

entral
P

rocessing
P

erception
A

ction

M
eta-m

anagem
ent

(reflective processes)
(new

est)

D
eliberative reasoning

("w
hat if" m

echanism
s)

(older)

R
eactive m

echanism
s

(oldest)

�

A
llo

w
s

com
parison

of
different

architectures
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T
H

E
C

ogA
ff

A
R

C
H

IT
E

C
T

U
R

E
S

C
H

E
M

A
C

entral
P

rocessing
P

erception
A

ction

M
eta-m

anagem
ent

(reflective processes)
(new

est)

D
eliberative reasoning

("w
hat if" m

echanism
s)

(older)

R
eactive m

echanism
s

(oldest)

�

V
ertical

divisions:

–
R

eactive
:

(external)
event

driven
–

D
eliberative

:
consideration

of
possibilities

–
R

eflective
:

explicit
control

-
deliberation

about
deliberation
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T
H

E
C

ogA
ff

A
R

C
H

IT
E

C
T

U
R

E
S

C
H

E
M

A
C

entral
P

rocessing
P

erception
A

ction

M
eta-m

anagem
ent

(reflective processes)
(new

est)

D
eliberative reasoning

("w
hat if" m

echanism
s)

(older)

R
eactive m

echanism
s

(oldest)

�

H
orizontal

divisions:

–
perception

–
reasoning

–
action
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T
H

E
C

ogA
ff

A
R

C
H

IT
E

C
T

U
R

E
S

C
H

E
M

A
C

entral
P

rocessing
P

erception
A

ction

M
eta-m

anagem
ent

(reflective processes)
(new

est)

D
eliberative reasoning

("w
hat if" m

echanism
s)

(older)

R
eactive m

echanism
s

(oldest)

�

S
elf-m

odifying,
self-m

onitoring
control

system
:

less
am

biguous
than

“com
putational

system
”

�

M
ultiple

interacting
control

loops

�

Traffics
in

both
factual

and
control

inform
ation
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T
H

E
H

-C
ogA

ff
A

R
C

H
IT

E
C

T
U

R
E

A
LA

R
M

S

V
ariable

threshold
attention
filter

M
E

T
A

-M
A

N
A

G
E

M
E

N
T

processes
(reflective)

T
H

E
 E

N
V

IR
O

N
M

E
N

T

R
E

A
C

T
IV

E
 P

R
O

C
E

S
S

E
S

M
otive

activation

Long
term
m

em
ory

P
ersonae

D
E

LIB
E

R
A

T
IV

E
 P

R
O

C
E

S
S

E
S

(P
lanning, deciding,

‘W
hat if’ reasoning)

perception
action

�

P
articular

architecture
currently

under
in

vestigation

�

H
ierarchical

perception,
action

and
control

�

Learning
(reinforcem

ent)
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T
H

E
H

-C
ogA

ff
A

R
C

H
IT

E
C

T
U

R
E

A
LA

R
M

S

V
ariable

threshold
attention
filter

M
E

T
A

-M
A

N
A

G
E

M
E

N
T

processes
(reflective)

T
H

E
 E

N
V

IR
O

N
M

E
N

T

R
E

A
C

T
IV

E
 P

R
O

C
E

S
S

E
S

M
otive

activation

Long
term
m

em
ory

P
ersonae

D
E

LIB
E

R
A

T
IV

E
 P

R
O

C
E

S
S

E
S

(P
lanning, deciding,

‘W
hat if’ reasoning)

perception
action

�

M
ultiple

goals
(g

eneralised
to

m
otiv

ators),
async

hronous,
vary

in
their

insistence

�

Takes
resource

lim
itation

seriousl
y;

rationale
for,e.g.,

reflection
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M
E

TA
-M

A
N

A
G

E
M

E
N

T
�

A
g

ent
and

its
deliberations

are
in

the
w

orld
,so

can
be

reasoned
about

�

M
eta-m

ana
g

em
ent

processes
can

explain
qualia

by
explaining

qualia
reports

(com
pare

D
ennett’s

heterophenom
enology)

�

R
equired

for
true

autonom
y:

m
aking

self/non-self
distinction.

�

R
equired

given
lim

ited
resources

:
N

ursem
aid

R
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A
F

F
E

C
T

A
N

D
E

M
O

T
IO

N
�

O
rigins

in
alarm

system
:

reactive
layer

first,
then

others
(com

pare
D

ennett
and

consciousness)

�

N
ecessary

for
intellig

ence?
A

side-effect
of

som
ething

necessar
y?

O
r

just
an

accident
?

�

T
hree

different
kinds,

distinguished
in

term
s

of
architectural

features
in

volved:

–
P

rim
ary

em
otions:

in
volves

prim
arily

the
reactive

layer;
hedonic

states
lack

representational
content?

–
S

econdar
y

em
otions:

require
deliberative

capabilities
–

Tertiary
em

otions:
require

reflective
capabilities
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niversity
of
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A
F

F
E

C
T

A
N

D
E

M
O

T
IO

N
�

(Tertiary)
E

m
otion

as
perturbance

,pathological,
loss

of
control

of
attention

�

Intentionality
:

longing
for

one’s
m

other
requires

the
ability

to
represent

one’s
m

other

�

A
nti-beha

viourist
:

not
shallo

w

�

S
im

ulations
sho

w
evolutionar

y
ad

vanta
g

e
of

affective
states

in
som

e
tasks:

N
ursem

aid
again
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E
V

O
LVA

B
ILIT

Y
�

A
n

extra
constraint

on
m

odelling
hum

an
cognition

�

B
ut

vacuous?
Is

anything
n

o
t

evolv
ab

le?
P

erhaps
not,

but
should

go
w

ith
the

architecture
that

is
m

ore
evolutionaril

y
probab

le
.

�

Tensions
betw

een
design-based

and
evolutionar

y
approac

hes?

�

Trial-selectivity
:

not
a

random
search
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IM
P

LE
M

E
N

T
E

D
S

Y
S

T
E

M
S

�

C
assandra:

uncertainty
,distinguishes

inform
ation-gathering

from
(other)

decisions,
epistem

ic
actions,

oppor
tunism

.

�

N
ursem

aid:
puts

affect
and

m
eta-m

ana
g

em
ent

to
use

in
real-tim

e
task

�

N
M

L1

�

A
IM

A
E

:
a

com
prom

ise
betw

een
deliberation

and
reaction

�

M
inder1

�

A
bbott

�

S
im

a
g

ent
Toolkit
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P
O

S
S

IB
LE

A
P

P
LIC

A
T

IO
N

S
�

Intellig
ent

S
oftw

are

�

B
elie

vab
le

A
g

ents

�

E
ducation

�

T
herap

y

�

T
heories

O
f

S
oftw

are
D

evelopm
ent,

E
tc.

�

R
obots

�

Im
m

une
S

ystem

�

R
ob

ust
Text

U
nderstanding:

H
um

an
R

ights
V

iolations

�

V
ision
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O
T

H
E

R
IS

S
U

E
S

�

A
g

ents:

–
ag

ent
taxonom

y
–

m
ulti

ag
ent

system
s

require
an

econom
y

�

V
ision:

–
non-m

odular
vision

and
G

ibson
–

in
order

to
understand

visual
representation,

need
to

understand
rep

of
space

and
m

otion.

�

F
oundations

of
com

putation:

–
Turing

m
ac

hines
irrele

vant
to

com
putation

and
A

I
–

im
plem

entation
m

a
y

m
atter

(w
eak

strong
A

I)
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M
E

T
H

O
D

O
LO

G
IC

A
L

A
N

D
C

O
N

C
E

P
T

U
A

L
IS

S
U

E
S

C
ogA

ff
is

very
m

ethodologicall
y

self-a
w

are
(even

by
A

I
or

cogsci
standards)

M
uc

h
of

the
project’s

contrib
ution

has
been

to
detail

ho
w

one
should

go
about

the
task

of
designing

a
m

ind,
w

hether
it

be
for

its
o

w
n

sake
or

for
the

purpose
of

understanding
natural

m
inds.

�

C
onceptual

R
evisionism

�

Interactive
E

m
piricism

�

P
luralism

�

D
esign-based

�

M
isc.

P
hilosophical

positions

R
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C
O

N
C

E
P

T
U

A
L

R
E

V
IS

IO
N

IS
M

�

M
any

everyda
y

concepts
rele

vant
to

the
project,

suc
h

as
“consciousness”,

“em
otion”,

“intellig
ence”

and
“free

w
ill”

,are
unsuitab

le
for

scientific
purposes.

�

S
uc

h
concepts

are
ill-form

ed,
vague

and
indeterm

inate
;

som
e

are
cluster

concepts
.

�

A
central

task,
then,

is
identifying

scientificall
y

adequate
concepts

rele
vant

to
designing

and
understanding

intellig
ent

ag
ents.

O
pen

questions:

�

W
hat

is
the

relation
betw

een
the

predecessor
and

successor
concepts?

�

A
re

the
latter

just
refinem

ents
of

the
form

er?

�

O
r

is
som

e
chang

e
of

subject
in

volved?
If

so,
can

it
be

a
principled

chang
e

of
subject?
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IN
T

E
R

A
C

T
IV

E
E

M
P

IR
IC

IS
M

�

A
ke

y
com

ponent
in

developing
these

new
concepts

is
(usually

com
putational)

m
odelling

.

�

It
has

alread
y

been
seen

in
w

ork
on

robots
like

K
ism

et
(B

rooks
and

B
reaz

eal)
that

interaction
betw

een
the

researcher
and

the
m

odel
or

artefact
m

a
y

be
required

to
provide

the
m

odel
w

ith
the

form
of

experience
necessar

y
for

learning
or

developm
ent.

�

B
ut

suc
h

interaction
m

a
y

also
be

helpful,
even

necessar
y,for

the
researcher

to
develop

or
grasp

an
appropriate

new
concept;

it
m

a
y

even
be

necessar
y

that
the

researcher
create

(=
code

or
build)

a
m

odel
of

the
phenom

ena
under

in
vestigation.

�

If
so,

factors
w

hic
h

are
often

thought
to

be
of

m
arginal

interest
becom

e
central

to
both

artificial
intellig

ence
and

cogsci:
runtim

e
details

of
the

m
odel/sim

ulation,
interface/graphical

displa
y

–
even

eyebrow
s.



IN
T

E
R

A
C

T
IV

E
E

M
P

IR
IC

IS
M

contin
ued

T
he

P
syc

hology
of

C
ognitive

S
cience

�

M
uc

h
of

recent
cognitive

science
has

em
phasised

the
role

of
action,

perception
and

experience
,as

opposed
to

disem
bodied

inference
and

reasoning,
in

hum
an

cognition.

�

S
ince

cognitive
scientists

are
hum

ans
,cognitive

science
itself

should
exploit

the
experiential

aspect
of

cognition
w

hen
possib

le

�

F
irst,

one
should

ackno
w

ledg
e

that
the

goal
of

cogsci
is

an
explanation

for
experiencing

ag
ents

(us),
not

(prim
aril

y)
a

set
of

m
arks

on
paper

in
a

journal.

�

T
hen

one
can

ask
w

hat
is

required
for

suc
h

explanations/under
standing;

it
m

a
y

then
be

seen
that

cognitive
science

has
been

overly
preoccupied

w
ith

theories.

R
on

C
hrisley,U

niversity
of

B
irm

ingham
Slide

21
C

O
G

S
Sem

inar,U
niversity

of
Sussex,D

ecem
ber

4th
2001



IN
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E
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A
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T
IV

E
E

M
P

IR
IC

IS
M

contin
ued

T
he

P
syc

hology
of

C
ognitive

S
cience

contin
ued

�

T
heories

w
ill

doubtless
pla

y
a

crucial
role

,but
there

m
a

y
be

m
odes

of
understanding

w
hic

h
only

alternative
form

s
of

explanation,
suc

h
as

(interaction
w

ith)
m

odels
and

im
plem

ented
virtual

m
ac

hines,
can

provide
.

�

E
ven

IF
all

form
s

of
understanding

can,
in

som
e

sense
,be

w
ritten

do
w

n,
it

still
seem

s
that

w
riting

them
do

w
n

is
not

alw
a

ys
an

adequate
m

eans
of

transm
itting

the
understanding

.

�

T
he

idea
that

the
experience

of
creating,

or
interacting

w
ith,

a
m

odel
is

crucial
for

understanding
is

especially
rele

vant
w

hen
experience

itself
is

to
be

explained/m
odelled

�

W
e

have
reason

to
belie

ve
that

there
can

be
no

purely
theoretical

understanding
of

(all
aspects

of)
consciousness;

fortunately,other
m

odes
of

scientific
understanding

are
alread

y
at

hand.

R
on

C
hrisley,U

niversity
of

B
irm

ingham
Slide

22
C

O
G

S
Sem

inar,U
niversity

of
Sussex,D

ecem
ber

4th
2001



IN
T

E
R

A
C

T
IV

E
E

M
P

IR
IC

IS
M

D
ynam

ics
of

system
de

velopm
ent:

P
ut

built
system

s
to

use

�

D
e-bug

ging
and

testing

�

Interaction:
as

discussed
earlier,especially

teac
hing

�

B
ootstrapping:

intellig
ent

softw
are

helps
build

m
ore

intellig
ent

softw
are

(com
pare

C
yc)

�

A
cquire

data:
allo

w
s

direct
m

odelling
and

em
ulation

of
beha

viour

�

S
ynthetic

m
etaph

ysics:
m

ore
instances

m
ean

better
concepts

and
accounts
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P
LU

R
A

LIS
M

:
F

orm
s

of
O

pen-M
indedness

�

O
f

M
ethod:

T
he

“N
O

ID
E

O
LO

G
IE

S
!”

Ideology
(“Let

a
thousand

flo
w

ers
b

loom
)

�

O
f

C
apacities:

N
ot

just
a

m
odel

of
this

or
that

ability
,but

entire
w

orking
“broad

but
shallo

w
”

system
s

(com
pare

A
Life,B

rooks,
and

D
ennett’s

“W
hole

Iguana”);
not

just
intellig

ence
,but,

e.g.,
em

otion
as

w
ell.

�

O
f

M
echanism

:
evolved

nature
of

cognition
m

akes
it

unlikely
that

there
w

ill
be

a
single

representational
sc

hem
e

or
architecture

type
.

True
,sim

pler
accounts

are
preferab

le
,ho

w
e

ver:
“A

theory
should

be
as

sim
ple

as
possib

le
–

but
no

sim
pler”

(E
instein)

�

O
f

S
cope:

not
just

actual
architectures,

but
possib

le
architectures

(cf
synthetic

m
etaph

ysics,
abo

ve)
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A
D

E
S

IG
N

-B
A

S
E

D
A

P
P

R
O

A
C

H
�

N
ot

just
the

em
phasis

on
the

design
of

w
orking

system
s,

as
discussed

abo
ve

�

A
lso

a
rejection

of
D

ennett’s
intentional

stance
,an

interpretive
sc

hem
e

in
term

s
of

idealised
rationality

–
M

uc
h

of
cognition

is
not

rational
–

evolution
and

satisficing
–

Intentional
stance

places
few

constraints
on,

and
is

hardly
constrained

by,underlying
m

ec
hanism

�

Instead,
adopt

the
design

stance
:

vie
w

ing
a

system
as

com
posed

of
m

ec
hanism

s,
each

designed
to

perform
som

e
function,

of
likely

use
to

the
system

as
a

w
hole

�

N
ot

a
historical

notion
of

function:
different

past
is

not
enough

for
difference

of
function
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D
E

S
IG

N
-B

A
S

E
D

A
P

P
R

O
A

C
H

,contin
ued

N
IC

H
E

 S
P

A
C

E

D
E

S
IG

N
 S

P
A

C
E

�

E
volution

best
understood

as
trajectories

(not
sho

w
n)

in
design

space
vs

nic
he

space

�

D
esign-based

approac
h

as
opposed

to
sem

antics-based
or

phenom
ena-based

approac
hes

�

C
onceptualisation

of
design:

6
types

of
design

decision
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O
T

H
E

R
P

H
ILO

S
O

P
H

IC
A

L
P

O
S

IT
IO

N
S

�

A
nti-reductionist,

but
not

dualist

�

E
m

bodim
ent

not
required,

except
to

provide
causal

basis

�

Internalist
in

the
sense

that
brain

in
a

vat
cognition

is
possib

le;
com

patib
le

w
ith

em
pirical

claim
that

som
e

form
s

of
hum

an
cognition

exploit
the

environm
ent

�

N
on-causal

theory
of

reference

R
on

C
hrisley,U

niversity
of

B
irm

ingham
Slide

27
C

O
G

S
Sem

inar,U
niversity

ofSussex,D
ecem

ber
4th

2001


