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Meet the Frame Problem

“Tihe significance to be given tereach legical element [each intermally
represented piece: oif data] depends en other logicall elements;, so that
N order to be recognized as ferming patterns and uliimately forming
Ohjects and meaningfull utterances each input must be related te other:
INpULS by rules. But the elements are sulject to several interpretations
accorading to different rules; andwhichi rule te apply. depends on the
context. For a compuiter, RoWever, the context Itselir can only e
recognized accorading te a rule...

..[T]0 pick out two dots In a picture as eyes one must have
already recognized the context as;a face. To recognize this centext as
d face ene must have distinguished /s relevant fieatures; suchi asi shape
and hair frem the shadews and highlights, and these, in turn, can he
picked out asi relevant only in a breader context, for example, a
domestic situation; in Which the: pregram: can expect to find faces. This
context toe Will'have to be recognized by Its relevant features, as
soclal rather tham, say, meteerological, so that the proegran selects;as
significant the people rather than the cleuds. BUt Ifi each’ context can
e recognized only in terms of: features selected as relevant and
Interpreted in terms of a broader context, the Al werker Is faced with a
regress ofi contexts.” (Dreyfus, What Computers St can't Do)



The Frame Problem continued...

Fhe guestion;: hew! IS anlintelligent agent,
CONCEIVEd as a purely mechanistic system,, anle
10 heme In on! just these aspects of all the things
" SEASES, KNOWS! OIF ElIeVeS that are: relevaniin
e present: centext of activity, While ignerng
everytning that Is  contextually lirelevant, and
REW/IS that agent then| able te revise er act en

that Infermatoeniin: a centextually approprate
MaNNEr?

Dreyius wirtes: Wheeler nghtly thinks that the
simplest test of the viabllity eff any: propoesed Al
progiam IS Whether It can selve the frame
preblem.” (Allffiurther guotes firom Dreyfus are
from fAeraegagerian Al)




Pelaying the lnevitalle

One Immediately attractive respense Is 1o
claim! that intelligent systems should depley
SteredNIeUIStICSICIREPESERLENERS O
context that determine Which oif their stered
POCIES O INfermation ale: relevant inl the
present situation.

BUit hew: dees| the system decide WhRICHI of Its
stored heuristics or potentially contexi-
SPECIYING representations are. relevant?
Another, higher-order set of Reurstics or
representationsiwoeuld seem torhe required,
and the same proklem seems tol re-emerge.



The Frame Problem in Two
Dimensions

IRrEEcoReXthicIe propeienit chalicRngEsS usS o
say hew: a purely: mechanistic system: might
achieve approprate; fiexible and fitid actien
WIthiR 2 context.

|REIECEREX IAME ProRIEME ChallERGES USTo
say hew: a purely: mechanistic system: migt
achieve approprate; fiexiple and fuid action In
Worlds i wWhichi adaptaien te New CoRtexts: Is
OpPEen-ended andiinfWhIch: the NUMIBEN ofi
potentiall contexts Is Indeterminate.

S0 how might the frame preblem (lboth of
them!) lbe addressed?



Cricket Lessons

\Wehl's account ofi cricket phenotaxis:

There s “no need [[for the female
cricket] to precess seunds: in general,
provided' [the male cricket's signal]
has the right motor effects. Indeed, It
may’ be' advantageeus: ter have such
specificity bullt 1, because It
ImplicTuly; prowdes ‘recognition’ of the
correct signal threugh the failure of
the system with' any: other signal®
(Wodeling Biological Benaviour,
p.1092)

IHere context Isi et semethaing that
IANEX mechanisms must recenstruct,
Onee they have beenitriggered.
Rather, context Isisemething that Is
alWways there at the peint of
triggering), Weven inte the adaptive
fabric of the special-purpoese
extended mechanism.




Cognition e




Action-Oniented Representation

The ways Inf Which ebjects are represented by the
fly rehoet are Geeply depeneenit: Upon: the renei's
situatedness and Its context-embeddedness,

he shiape, anselute positien, and/er erientation of
Ohjects are neither calculated nex stered.

Objects (ether than lights); are lecated By contrast
POIATS N the eptic flew: andirepresented as
avoeldance-regionsiin an egocentrically: definea
Space.

The representations are action-spPeciiic, egeceniiie,
and ntrnsically, context-aependent (e
subagential mark off tAreWNRRNESS).



Erem a Phenemeneliegical
Poinit: of View

S0 (I slggest)’ the: intra-context frame proklems nay. e
SOIVEed YA THESEISEIS Ol STilELEG SPECIZIEPUIfOSE a2 PuVE
coUPlINGgS, perhaps featurngl actien-eriented
representations, perhaps nor.

This is a Heldegaemnan Al. Ifher sukagential profile |- have
sketched has a direct analoguerin agential-level
IHeldeggerian phenocnmeneliegy.

See Heldegger's account of skillfivl coping: that's) Simeoii
COPING Nl the aomain ol the ready~te-hand and praciical
PIekIEmM SeIVING Inl the' domain off the Un-ready-te-hand.

And RIS account ofi throWRnEss: we are: always already/
embedded In'some meaningful centext, serWe are never in
ihe positien ol having to' add centextual significance to
context-independent primitives.

Buit we still need to selve the inter-context frame preblem



Continuoeus Reciprocal Causation

CORURUBUSHECRIvEA CAlSEANRNECRE)ISICAlSAHGN
that Invelves multiple simultaneeus Interactions
and complex dynamic feedback Ieops, such that
(@) the causall contripution eff each systemic
compenent partially determines, and Is partially,
determined By, the causall contributiens of large
AUMBErS of other systemic compenents, and,
Mereever, (1) these contrbutions, may. change
radically’ ever time:

See e.g. neuralimedulationvia gas diffusien In the
prain; as moedelled by GasNets, (SUussex
EVelutionary and Adaptive Systems Research)



A Glimmer of Hope

ThenenRErepresentalionzEl Process GiRCRE
EnaewWS; a systemiwitihra pewerfulrkind of
@ngeing fuldity; ene that Invelves the functicnal
and even the: structural recenfiguration; of large
AEtWorks ofi COmPoRERLS.

Could this be the mechanistic basis of fiast and
flbid context-switching?

CRC and action-erentead representation cannot
Pe present In a single mechanism
simultaneously, Ut nething rules out thelr
adaptively:eneficial co-existence: In| the same
MEechanismi over time (e.g. transient modulanity
In some GasNets), or In different mechanisms
simultaneously.



Coping Trouble

Dreyiius; accuses: me: off prepagating a “cognitivist
misreading| of IHeidegaer” that leads; me astray. iin my.
nandling of the: frame prokliem.

IHe argues that we: sheuldl reject all forms of
representationalism abeut ntelligence. As he puts It, “for
IHeldegager;, all' representational accounts are part of the
problem™. \Why 1S this? Helisni, knew-hoew, and Intrinsic
context-independence

IHere Dreyius draws a distinction; between skilliitl coping
ANENECKEEURCNCEPIINGE

Background coping IS “an even maore basic
nonrepresentational holistic copingl that allows Copers 1o
erent themselves, in the Word=.

“Iie Important point for Heidegger, hut not for Wheeler,
IS that a// ceping, Including unready-to-hand coping,
takes place on the background of this basic non-
representational, holistic, anserbed, kind of Intentionality,
which Helidegger callsi being-in-the-world.”



.and the Frame Problem

On the basis of oul constantly honed hackgroune Knew-
eW, We: respond directll, tor relevance, With contexit-
pPoundentities soliciting 6r SUMMENING| US to act 1 Way/s
shiaped Y Our Past EXPENIENCES.

he capacity for fiexihle context-switching Is explainead
Py the fiact that I can bersumimened not enly by the
present situation, PUt alse) vy GLHER SitUaueRASs AL,
Pecause they have heen relevant in the past, lIe 6/ the
HBIZORNGIRINN EXPENERCE:

Thus a “Heldeggenan Cognitive Seience weuld reguire
WOorking out an entelegy, phencmenceiegy, and brain
moedel, that denies a Pasic role to; any: Sort ofi
representatlon” (Dreyius;, HeaeggeranAl).

IHere Dreyifus appeals to the Wolk of neuredynamicist
\Walter Freeman



Leoking for the Disagreement

|- agree with; Dreyius that hackgreund coping| Isithe
Underlying phenemenological structure on the Pasis of
which fiuid and flexible context-switching IS pPossible.

Still; as’ Dreyius kimself olasenves;, the dynamical
PrOCESSES) that, according ter Freeman, ane realized 1n
ihe brain are themselves plavusibly nterpreted as an
Instantiation; eff CRC.

And I have argued that that CRC Is
noenrepresentationalin character, so e the extenit that
CREISHENTMECHANISHCHIESISI Gl aCheielRE copING ;|
agree; that the cegnitive SCIEnce: el that phenemenen
willfdeny any: basic rele te representation.

S0 Wihere exactly Isi the disagreement?



Wheeler’s Problematic Ambivalence

According| te Dreyifus, I remain proklematically: ambivalent
about which moedel of cognitive mechanism, CRC er AOR,
IS O1LeIogIcally more BasIC.

Dreyiius thinks thisf because he thinks that CRC causally.
Underlies all hackgroune coping, previding a causal
disseluien of the intra-centext frame proklem as well as
the Inter-centext Version.

Andwiy dees he think that? “\Wheeler's own propesal...
Py Intreducing flexible action-erented representanors,
ke any. riepresentationall appreach;, hasiter face the: firame
preblem head on’”.

BUt Dreyius overestimates the contriution made by CRC.

CRC mediates the: transitions: between mechanisms that
Inaividually feature the: previously: identified preperty. of
INtANSIC context-dependence.

Intrinsically context-dependent mechanisms do not face
the difficulties of assigning relevance or of representing
massively hoelistic netwerks of contextual significance.



Wheeler’s Not-So Problematic
Ambivalence

SO dees thisimean that I am ambivalent about Whether
AOR or CRC Is entelegically: more hasic? No!

It IS' not action-oriented representation that heads: offi the
Intra-context firame pronlem, but the: presence ofi situated
Special-purpose adaptive couplings. REPresentations may
figure In such mechanisms, but they may: net.

CRC heads of the inter-context frame preblem. So there Is a
clear sense: i which CRC Is, ontologically: moere hasic.

I 1I"m ambivalent about anything here, It's abeut Whether
CRC or situated special-purpose adaptlve coupling Is
ontelogically mere hasic, SINce et are aspects of the
structiurall causall basis of abserbed CopIng.

CHi. Il—éleidegger on the world versus the worldheed of the
WOr



Representations: a Mixed
VIESSEgE

Actien-orientedi representations INERE CoRuexi-
GEPERCEnce: fren the intrinsically’ context-dependent
MEechanisms In WhICh they: figure,, WhICh means; that there
IS Ne need for context ter be represented.

And to the extent that What Is being representeal by
action-erented representations remains: knewledge wiat
the envikenment Is thus and se, It IS el deing the frame-
problem-Inviting jok of explalnmg now we: are: equipped
Withi the: capacity to e flexibly sensitive: to Wiat Is
relevant i a particular context.

Bt this Way/ off pretecting representationall explanation
Aas a prefeund flip-side; Since: It means thait
[Epresentations: are neithner aspects of the hackgrouna
coping that greunds our fiexible sensitivity to context-
dependent relevance (agential'level), ner are they.
causally explanatory of It. (sulbagential level).
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