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Ouitline:
TThe extended mind hypothesis

Challenge to the extended mind

Intersupjectivity. to the: rescue?



What Is extenaead minad?

NE rgnt Sort o rol~
n rJrJvaJ COONILIVE PrOCESSES.
1 SO, the mindl extenas
nNto the wond.™ (Clark & Chalmers 1996)



Extended Mind

Active externalism/ enabling externalismi/ “how:* externalismy/
venicle externalism: (Hurley, Rewlands)

... oy~ by What PreCESSES oF
Mechanisms or ‘vehiclesk-

mentall states ane enanled:...

Wihat are the lheundanes ofi

the relevant enanling precesses?

Can enabling precesses extend
peyond exclusively intermal neural
Processes Into the hedy and

[tS envirenment? Enabling externalism
(o hew-externalism,, o vVehicle
externalism)) answers ‘yes”. (Hurley, “Vareties of Externalism®)




Why: lbe a vehicle externalist?

Theught experiments: (Clark & Chalmers 1998), Otte and! his
noteboek

Artefacts: E.g. filofax, iphene (Chalmers 2008), instruments like the
nautical slide rule (Hutechins 1995), “epistemic artefacts- tools for
thinking™” (Sterelny 2004)

Rebotics & Artificiall Intelligence: Balland et al., 1997, Eltzpatrick et al.
2008}, Kuniyeshiiet all. 2004, Cellins et al. 2005, Pfelfer & Bongard
200)7/ { 7%
©9-90
BABYBOT -
‘Learning’ ehject boundaries 3
by co-ordinated’ senserimotor
Interaction Withr the envirenment

(Fitzpatrick et al.. 2003)




Challenge to the extended minad

=..1 think that there Is one potentially principled place
Where the epponent of the extended mind can resist.
TS s el clg gzl o ineeltzil getiplelziflgs af defesoilof]
andfaction,. Itis naturalite hold that perception IS the
Interface where the world affects the mind, andl that
ACLIoN| IS the! Interface where the minal affects the world:
I:s0, It IS tempting te held that What precedes

Perception and Wihat fiellews action is net truly: mental.”
(Chalmers 2008, Xi)

‘Classical sandwich” view of mina:

World

Perception > > Action > World




Intersubjectivity te the rescue?

Perception-action coupling In Intersuipjectivity/:

“In' most Intersukjective situations we have: a direct
Understanding ofi another Persenrs INtENtIoNs BEcAUSE
their Intentions are explicitly expressed ini their embodiead
ACLIONS analthellr expressive benaviours.™ (Gallagher &
Zahnavi, 2008)

Werare “coupled™ to other intentienal agents via
PErception-action couplng

“Intentionall attunement™ (Gallese, 2005)



|ldentified mechanism of perception-action
coupling at the sulb:personalllevel:

MIrrer REUKONS
1996)

(Gallese et al. 1996, Rizzolatti et al:

What exactly does the minrer neuren; system cede

for Inrenan
coupling W,

g the elsernved perception-action
Jichi leads to) intentional attlnement

I Intersuio)

ective: situations?



Two poetentiall candidates defending perception-
action interdependence in intersubjectivity: :

Simulatien theony, .
(Gallese’ & Goldman 1998, " 7
Goeldman 2006)

Noen-simulationist appreach & .
For example, lnteraction theory: (1) % ﬁ

(Gallagher & Zahavii 2008)
Gallagher 2008)
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Simulatien theory (Gallese & Goldman 1998,
Gerdon 2001, Goeldman 2006):

MIrrer nNeurens constitiuite “an atitematic,
URCONSCIoUS, and pre-refiexive: fiunctional
mMechanismi, Whoese filnction: Is the! /7iea2//1ig,
/5/7ILAne)) elf GRJECTS, agents;, and events:
(Gallese 2005)
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Simulation and Vehicle Externalism:

Hurley (2008): Shared Ciicuits Viodel

Shiared processing reseurces fol perception and
ACLIoN prevides; the hasis fier the: shiared! dymnamics
off selfi and ether

PUrpents te previde a repust externalist picture: of
the mind and discusses inl detail the functienal
mechanismyol simulatien By greunding It 1n the
Ssensermoter dynamics of the agent anad the

environment
11



Action understanding as simulation:

Control theory: + Offline copying

(e understanding voth Instrumental and
expressive action)

“Ofifline mirexng simulates inf the elhserver the causes of
ehsenved action, reversing| the direction: of simulative
prediction: Instead off simulating fieedhack that woeuld
result fren moetoer activatiens, mirerng simulates nmetor
activation; that: would produce results; similar to these
elhserved, with actual motor output mhibited....

I effect, offiine copying enanles action Understanding.”
(Hurley' 2008, emphasis added).

112



Problems for vehicle externalism:

Off-line copying — - Can be rin entirely
on Internal medels

Gallese (2004), Simulatien IS; ... the hrain's
apility, 1o generate ez and
CIVIrGRIMEREIREERERCERFELPICAIES Gl
e properties of external
ebjects/events.”
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Grush (2004): Emulation theory

If there is an emulator available to the controlling system
then the controller (e.g. the brain) while being “plug-
compatible” with the body can also decouple from it and
Instead function by coupling with the emulator

In principle, makes the brain a potentially self-contained
system

(Grush 2003, “In Defense of Some ‘Cartesian’ Assumptions
Concerning the Brain and Its Operation”)

Applying the emulation framework for action understanding:
Simulate = “...creating an emulated surrogate

environment situation” (Grush 2004)
14



But...

“Could my: mentall states be partly constituted by the states
off ether thinkers? \Wersee noi reason Why. noet, in
prnciple....\WWhat Is central 1s a high degree: ofi trust,
reliance, and accessihility” (Clark & Chalmers 1998)

SO ceupling between ntentienallagents [Fintentional
attunement’| can create anl extended cognitive system

BUt & simulationist mechanism, of Securng “intentional
attunement” via action Understanding may: net ground it

PP PP

« L So what could be an alternative mechanism = «
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A noen-simulationist appreach

Interaction Theony (I7):

“ Mirror activation,, on this interpretation, IS not tne mitiation: of
simuIaen;Ni-SHpart el a diect INerS Ui ECuVENPERCE PO Ofi
What' the etheris domag.” (Gallagher & Zahavii 2008)

177 (1) Mirrer neurons, [perception-action coupling
mechanism] Constituie: a Se/iso/iiioIo): IesO/aICE [JBLESS

INF (2): The sensermoetor: resonance: mecnanism: t/igeies
e garcaailizll Oragass ifjzle gr)elg)es Flc g Llle S el

ITF (3): Actionr Understandingy IS a matter of alrect
jLersupjective percepton enanled By SERseHMeLor
[ESONanCce Process

16



Suppert for venhicle externalism?

“Richr, “smart* perception (Gallagher 2008)

Mechanismi of action tnderstanding fer Securng
Intentienal attinement Is reoted in: the
Intersuijective worldrand in theremnoedied

Agent’s real-time interaction Wit I

A perceptualmechanisn e action UnRderstanding
Secures the constitution off one’s mental states

V. the states off ether intentional agents,
therehy creating an extended cognitive system

N Intersubjectivity.

117



Mechanisms of action understanding and
extended mind

Simulatienist /Emulationist mechanisim: off action
URderstanding:

722°Real-time Sensernmoetor engagement wWith the
worldi/ Mindfleaking 1inte’ the World??

“Covert, fully neural roue:*

Percepttal mechanismi ol action understanding:
ldentifialble 6n-going Sensemoter engagement
More direct route for mind to: leak inte the worla

18



Eor example: Vision

“...Saccades are an action system in that they are a visually: contrelled
motoer respense. Hewever they are not just this, since thelr
Gperation controls the mnput vistal sampling alse. Their
Invelvement with vision takes the form of a centinueusly: cycling
|00, SO that Vision and cognition can Integrate in amn intimate
way.” (Emdlay & Gilchrist 2003)

Critical cognitive: contributions of Sensormotor: exploratory
PERaVIeUF, SUCH asi eye mMoVvEMENLS, InfpPerception:

Jlask-specific

Goeal-directed
Stimuli-disambiguating
Pernceptual-features-integrating
Problem-selving

19



Seme Instances of extended cognitive
systems

Gestures: Goelawin-Veadow: (2008, McNeill
(2005), Gallagher (2005) — gestures as
Precesses, of thinking

SENSeHMotor resenance:

“...0ne s own gestures [activate] the part of the
prain that respoends; te Intentional actions,
iIncluding gestures; by semeone else, and thus
treats ene's own gesture as, a sociall stimulus:
(McNeill2005;, 250)

20



Gestures:

Alac & Hutchins (2004) — group Interaction as cognition

Scientists; interacting: ExXpent andi novice: discussing| a complex fiViR1
Image, learning to see retinetopically: erganised areasioni maps of
the human cortex

EXCERPT 2
4 E: So take these two meridians and as just

5 as if you were squeezing them together into the pie shape

N

" ((stretches arms wide
apart and then brings
them together on the
paper))

((slowly tilting

wrists back and

then bringing

palms together))
Figure 7b Figure 7c

Figure 6.

(Alag & Hutchins , 2004, 642)
21



Facial expressions i emotions:

Sensermotoer resenance

Adelphs (2008), Gallese (2005)— Experiencing disgust and witnessing
the same emotion expressed: by the facial mimicry: ofi semeone

else bothiactivate the same neural structure...” (Gallese, 2005,
39)

Coele (1998, 2001, 2009) — facial' expressions in interpersonal relations

Mobiusi syndrome (facial paralysis)

. .without the feedback andreinforcement between people that facial
gestures provide, there was little relatedness aned engagement.
Her'loss ofi facial responsiveness made her feel semehow
invalidated at her very core." (Cole 1996} 10)

Impairment in faciallexpression recognition in Mobius syndrome
(Calder et al. 2000)
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'Human-Robot Interaction’ devised at the Bristol Robotics
Laboratory (BRL), run by the University of Bristol and the University
of West of England.

© Sam Furlong / SWNS.COM =
Jules is the first humanoid robot who can realistically poo - j55ckel, working on Jules at his lab in Filton,
mimic a real person's expressions in real time merel Bristol
by watching their face 1519

[Perceptual input fusing with motor plans in real
time, dynamic perception-action coupling]

23



Intersunj

ectivity’ and Extended Mina:

Intersubjectivity: enabledl by repust perception-action
coupling ef a perceptual nen:=simulationist Varety can
ground a rebust extended mind approach

QuEestions:
What exactly’ gees on In the “rich™, “smant”

What IS t
EXtendec

PErCEpion fierr actien Understanding?

1€ content of the percepiual state?
minRd: Wherers the mind?

ExXtendec
WWhere

cognitive systems ini Intersupjectivity:
10 look for the “persen In  cognitive

science?

24



: University of

= BRISTOL

Thank you!

Department of; Phi.lusophy", iii,
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