Consciousness at the Cutting Edge between Worldand BrainThe Interaction between Perception, Imagination, Thought, and book consists of parts, consciousness of view, showing tasks ofrules, as for understanding, second, ofapproaches,how, view, work tasks of third, consciousnessresearch.consciousnessnorms these. by consciousness is such we of view. ofis ofnorms how of two consciousness is isof consciousness, consists of such consists of 2 3, systems of 2 of ofof input, output, of units. sentences. 3is of book, shows how ofof works as forfor sentences.or of of i.e. of or instances. is of on of consciousness. basis of fields, fields, express our own body. of or maps, output. maps, of when has or From is fields. Such ofsensorial, fields, consciousness. shortof is aBy way forms ofsituations, objects, expressions of of is of maps, of our ofof sentences. is of such consists on maps. In 4 of consciousness. is maps, by of consciousness, of consciousness research. issues consciousness is of or kinds o consciousness, and is states. discussed is taken, of on consciousness book, consciousness is of maps, i.e. of maps, consciousness consists of of or

Table of contentsChapter 1Consciousness and intentionality in perception, semantics,representations, and rules11719245. Linguistic ability is not a generative system of rules276. Linguistic theory formation is rational reconstruction317. Linguistic structuring is flexible and is not fixed by a single set of rules428. Learning from rules is possible via the construction of examples465210. There is conscious thought without language5711. Free will has to be learned on the level of consciousness60652.1 The non-classical cognitive model722.2 Projecting Structures of Dynamic Conceptual Semantics onto Structures on ActivationPatterns in Connectionism752.2.1 The structure of Dynamic Conceptual Semantics78922.3 The problem of systematicity and binding in simple connectionist networks101

3. Conclusions with respect to a one-map architecture1081111111223.2.1 Understanding a situation1271291341361431434.2 Ways of thinking. Thought, Imagery, and Language1501615.1 Is consciousness an internal monitoring device of brain states, or rather a monitoring of1615.2 Do all conscious states involve thought/judgement?172179188201205 213

1Chapter 1Consciousness and intentionality in perception,semantics, representations, and rulesdiscusses of consciousness orby is do consciousness, of analysis, rules, consciousness does. presuppose or formed. is i.e. world, as our does as ofrules. towards of neurones. oris or by of 1. Introduction: The case of blindsight and the episodic of consciousnessis upon basis, of and, on other, of processes for

2occur, is such or process has expression, such by kinds of of such or processesor consciousness is processes go of senses or express such we of our body measures, for us. we our by does lesions, who of field, do or motion. or of colours, forms, is "guesses" these, when guesses byforms X 48) as seen, knowledge." He suggests data, V2, of sends form, colour, V3, V4, V5, of cortex, form, colour, motion, respondof blindsight, has used of consciousness. (1998) Dennett’s (1991) by as of is person thus of (1998) ’doxasticism’, course, aof or surroundings of surroundings. of person has consciousness

3by his field. From of of colours, forms, or motions. consciousness kinds of is is field. (1998) consciousness He such aphenomenon. field. isno person has him. do such such ais of him. (1986) we aas of of consciousness, beliefs,person does know why way. No consciousness for ’Yes’ is involved. If we of or bodyas of consciousness. would of consciousness such useless forsounds we towards these. knowing is our body lowsounds on of awareness, us of consciousness say consciousness is as of life, we consciousness by of of then, as

4percepts, world- or causal, means-ends, subject. kinds of ofby by on Processes of kind, by by models. by such they, of maps. From consciousness. ways of of our maps, i.e. maps, sensoric areacontiguity maptemporal-spatial(form-motion)qualitative categorisation(colour, etc)sensory inputThe architecture of visual episodesconsciousness, ones, ones, consciousnessmaps. can, for awe or of

5of maps. Somehow, of maps, of episode, orby maps, by of episode, orproperties.of for for is afor sensory is by aon map, forms of map. on by possibly aof on map. for episodes. is of sensory of on maps.

6is foroursurroundings. of ourFrom goes by maps, hereby, of situations, of our our process form, process by of fibres. we of situations, actions, as we consciousness, byon when haswe or asothers, we as ori.e. as world. of as asis of events, ofimpressions, of of events, of memory. In 3, In3.4, of as ofof thinking, or or’episodes’ we consciously. or of by on by or them. In of isis basis of map, nothere, would as on

7areas, as use of of maps. sensors must, of areas. In ofon of consciousness use I i.e. show consciousnessfor of is of sense is of our knowledge. is consists ofby sensory input, on input, output. In follows I show consciousness for I do by on 2. Consciousness is necessary for denotational semantics following rules.In of blindsight, person his field. of success ishim, when do so, goodguesses was of him, when is suggestions possibly there.expressions as asis, cases, is missing, we as of beliefs, feelings, towards surroundings actions,by these. purpose of for rules,

8has In such of his show responses input. of colour. byhis arm, when we ofso, by of his brain. He colours, i.e. does on him, somehow do things, his arm, or ask his I this." know we do so. his has colours, wesay has has ways colours. He his as He moments, his control, towards If no reasons against, is do. we say, way hassense has waywhen pertains. He shows aof Thus we of consciousness of aperson, say or is of set. of as of when for name,we X is of him. we a

9his his arm. He does feel, i.e. colours. He learn, would He by forms his surrounding. In has colour, or or has colour, has way of X. is would forms things. For him would or wouldsay wayby touching, was as of on such person has for or He has assents or dissents has through. is we networks towards patterns. expressions by up thus as person is we would would colours as we do, but would of assent. HeHesense of of of byhis towards cases. He of of op-arm. of our expressionsfor would Such person would aof of for would of terms. He would we afor terms.

10oflabels, our of to. For ourperson of our is aIf person for terms, would blindsightedness, his forour would now one, - is use ofprocesses sensory as consciousness. - would is of of of term, would does term. his of hand, as term, is ofwe use it. how up such awareness, i.e. consciousness situations, use terms. Consciousness ofis of used for aspects, is for afor of or ofby visual, input, or of by input. person or person or person, who has

111. The completely blindsighted person without arm movement (after the training process): utterance of the linguistic expressionsituational visual input

2. The completely blindsighted person with arm movement (after the training process): linguistic utterance arm movementsituational visual input

3. The normal person (after the training process): linguistic utterance percept of coloursituational visual input of Iby himself, of sense of of of term.consciousness. Such of orof of use for term, or suchoutside, of of use of term, use

12use or by aof is ofsituations, show towards i.e. or of would of conditions, In such of of of course, wrong by memory.of for say we likewise, of Finally, is by consensus speakers, by of our terms. of of undisturbedness, world byuse of our terms. is his use of of ofofour surroundings ourourhasfor or of his use of to, his of others. He would, though, tices. expression, say , would would on his path. doesuses of of by situations. is would is on his path. there, or has no Thus of of or on do show of adetour, of

13other. For person would see, such as is things, we disposedof them. them, we such of person afor Churchland’s (1986) of is sensory map. on sensory is map, such ais of for has sense has input. do would, (cf. chap. 3), would episodes, would maps, sensory areas. - suggests no required. crab’s Consciousness is for forrules, of showing by is shown, person know hisorhis or disposition, is way. He histowards as thus has no for X, forour as regular. behaviour, or by of

14Consciousness isconscious, i.e. of processing. -- as is used here, of is seen, of awareness. or world of or way of of Fodor’s (1976) of thought. course, our or languages, desire, or of reports. our of inscriptions,of or situations, of of is used of of growing sets of such for or ofsituations, subsets of we up our as ofup such ofwe such of world. of of our of of or images. our person has no concepts, or course, of or forms does our person goareas, bypassing our person, robot, has of terms, I person is both, for using our terms. is of, use of terms, byis use as link. He now of

15use of by doesterm. hisisof use term, our term, as as is of is or used on of By of aof was person isof his use of expressions ofuse He two was about, expressions colours, of is conscious, his use of expressions by process. For expressions for no consciousness ofis necessary, using expressions robotsconsciousness. robots sensory is by processes of is no forconsciousness robots, ashand, for is oncorrectness, two necessary, manner. is by user. ofas of symbols, for something. ofhas by on has of. by of use on side, by or other. In other, individual’s founded. In way of goes. In fact, suchon thus is In

16we conscious, we our use of expressions. two two realms, by ofof is on expressions used (cf. Thus is two settings. In process ofworld, expressions structure. of is is when wefact. is now of of aour of knowing is In or-answer us push our our person person do. does has no no of situations. us is has no He or our is of his sublime, or ugly, our about, forhis us suppose our person colours, forms, as He would no no substitute. such

17sets of knows sense hassomehow before. He thus used useas of see. His towardssituations, is of, is i.e. sentences. of or discourse. He of course, of his senses, as of. basis designs, using his of is of case, no is of sensory output. has no sense situations. expressions, of such expressions. He expressions as does them. He is up new by expressions or structures, of expressions expressions by or in. sensors, patterns, for sensory of In way our of such In fact, for monitor, for anything. does know or is, ’judges’ rightly. hisown knowing is byhis rules. He does not even know rules. for task. does a

18or of user. does know of to. He of his his own orwho task. do that, session for onhis own onothers’ of as of ’learning X’ or ’retraining X’, hisof is for of X’. Thus hashis as is we ofrobot. He of we is does his behaviour. He does not know what he does. He just performs.is is of ontology, byas hasconcepts, such as of objects, acts, concepts. of of objects, events, acts, objects. Insets of features, forms of by powerof would of concepts. power of is oftoday’s we towards our our of tion. way is our surroundings. does consciousness. still, using un-sciousness of of of of as aof assuming, whole, i.e. of is of orofour of truth. of our of reason, as Husserl them.

19as towards of towardsfor for of our shows is for such ob-of truth. In I would p". In such as on as ’one now’ is for of truth. is oron ofrobot. has added, "If Inow, I would would ’it is raining’. Such consciousness self-consciousness. If would now, would of ofconsciousness one�s own others’ as of is of of concepts, consciousnessone�s own others’ asof consciousness as others. is 3. Consciousness is necessary for having general knowledge structural semanticsis of networks is of consists of terms, as tionships, i.e. as holding of

20by by ofof question. taxonomy, for’is a’, i.e. inclusion or subordination, hyponomy, of sion, i.e. concepts. Such rules, postulates. on sets ofnetworks, are, so speak, as as on of as (cf. chap. 2or as processes. of i.e. as input. addressed, i.e. by new of kind. of patterns, units, is new of input. as of or of instances.union, ofitself,consciousness. However, of does. would worldof hold. of our dispositions, strengths, input. or output. for of expressions for way we use ofof expressions as expressions or chunks

21world we with, about. Thus consciousness us with, ouris objects, ourworld, world we know. is our onof way is of of on our of of objects, actions, we knowledge, ofby use. two of by way by up patterns, onhand, of our surroundings our these, and, on hand, ofroutines, byof emphasise, i.e. of use of expressions or of actions. of situations, as our onof or as on networks. show how our on other. by of second, I now show for of terms, of is required. However, of we of, for apossible. of for up we now our such way has For of is him. In his ofones of

22would so contexts, our would tions, then we say his as ours. Suppose of situations,is by He Still, of his of issay fordo anywhere. How does would would space. is possible. space, his useof ours. He would know is as would of around, has of of itchings, of would bodyin space. would us, on our body. itchings, on our by us as our body such we would us byaof of skin, weThis, ofcourse, towards awould of colour, for would patterns.we there.Nevertheless, his of would ours, described. His would of his is or for has He would we have. is would

23would caused by colours.off-shot of is of our works, i.e. or knowledge. In ofsensory does as as serves is holds for for ourknowledge, as as is shared, is or as as kinds of or that, for as green, as yellow, etc. would no-have, his ours. would know has we have. as ours, weHowever, we as normal. Suppose our is for our ’red’, would him, would nervous orstressed. we as sign has ours. However, we byas ours, is for him, nervous of awhen of is by of same, wouldis such people, by used as

244. Consciousness is necessary for an intentional creation improvement of languageof on surroundings, on our body nervous we of we do consciously. For up, onesbody of who consciously. us of behaviour, for of we of hearing. we we would our us we check. ofwould who has his ings, or Churchland’s (1986) crab, we such low do consciousness, with, is aof inclusion, overlap, union, ofpatterns, which, by by symbols for processesof our surroundings, we use expressions of our body by occurs. would who is of He our has for properties. He would such wewould use expressions does who has now why we useexpressions. would for us, In develop, we consciousness ofused, is or

25these, i.e. true. presupposes use as as symbols for is of. ora symbol system, In of state, ais ’know that’, has a’know how’. Even would expressions of would i.e. expressions of knowledge, of express isas something, is as run by has of of has upsensory input. If byaIn fact, for do not know is use signs for know useby of as of use In sees ofuse miss i.e. world of case, or done. them, of ourconditions. on sensory on towards of our consciousness. of consequences, we, for road, we (cf. 1983 1992 Background). is no non-background, orprocedures, by somehowby how surrounding. Searle,rightly, our background, unconscious, is

26such as expressionspictures, i.e. world. way. is such know how, hashas argued, for expressions, ofof expressions. of oras of of expression. of use of for of use of of would as for we would of useacausal, of use, for of us for of us isfor of affair. is social, sense is of two sides of of world. Consciousness is forse, is for �know how� processes by rules, described, by rules. as of isof. Secondly, processes by rules, of of descriptions, proves of on effects. by of of processes byrules. no is of is for down of gorithm. is by processes, which, asof rules, (1992). of as

27our surroundings as of rules, of in a non-conscious way.5. Linguistic ability is not a generative system of rulesnow address whether, how far, is of ’know how’ of whether, sense, is of as is thusI is is of background, as of is of does ourkind, is of of suggests of our as of we use i.e. concepts, concepts. We, do ourof such as sense, positions. present, or of use of terms, or, usingterms, we classes, orders of is know how, as isstressed by (1960), (1981), philosophers, no-of would it. no or ofinspect, when we it. we we of, ofIn our of we of or

28is stands sets of byprocesses, stands agroups of of groups by which was new of as individual’s or is of of our mind, of our mind, as such ourdoes of our mind. of as of our networks, possibly such up or input. addressed, i.e. by or patterns, first. Input, hereby, ishas by of units. of processesmind. In 4 5 up rules, ysis provides of we use, or we orsuch astests, tests, tests, tests. of ofof as or forms orusage. of is models, we ourby workings of on hand, of on other, background, our of use of expressions, of ouranalysis, unknown all, does our mind. patterns,of as ofof our mind.

29we of it, is or of our is of our found by tion or reasoning. No has such of noby1991 his for consciousness on has discussed above, nor by Chomsky who world our is our mind. we setsof true, ofby 1974). foris use of word such of word of us use expressions of our manner, ourbackground. as as we we of of our for us. other, we of analysis. isunits. of ourIn philosophy, Chomsky’s Fodor’s work, is is of our our behaviour.sense is of of of use, aspects. is no two sides of use, as I for wedesires, consciousness byHowever, non

30kinds of In of mind, pression If is we we role, sessions our is for rules. our data. we by analysis, we afterwards, before, we we is or of our we such ourour asas our data, on our thrives. our unknown would form, of our mind, mind, our we of. we do such foris no for of In paragraphs, I of as Fodor (1976, 1987) assumes guage, somehow languages. for items, stated.has offor such provides. is growing success ofof do used Fodor’s (1998)supposed noof thought. is weak, ofprocesses objects, actions, or images. for nor for

31is as of chap. 4). such is useless, wefor of(cf. chap. 3) by involved. is or such event, patterns. Piaget, for of on aprocess of on actions, objects, 1953). use such is bygrowth, young 6. Linguistic theory formation is rational reconstructionhas on on abrands of Chomsky as rules. However, systems dodown, when of these. For has assumed, for bycorrupted, suffer factors, of speaker, by itself, would has by rules, how built. says by (unknown) manner.T", guage, is way is (Chomsky 36). of ambiguous, of Chomsky’s notion, of two is workingis of of ory, for would

32quate. as byof is is. (1988)of access, for-processes, i.e. is of of or processes. He views of as oronof do Smolensky’s use of ’individual knowledge’, I too, thus of mind. Iwould his ’individual knowledge’ by ’ability’ or how’. It surroundings use of others. on processes, or towards behaviour, of up is aas by rules, is brings state, i.e. aour In part, follows ais it, of in. If we seriously, of as such when is runs down:brain, is ofof on screen. However, read. is for is we of this, of our If we know anything, is our mind. isis disposition, towards patterns, our any,

33mind. However, workings of processes we as showing up mind. state, wouldaof or processitself, as such or process. we of of world. ofof of world, our of of world, on If we stress say is on or monitor, us ofof of sentences, or used as signs. of of of we aware. use, our mind, of such as substitution, insertion, of forms places. or rules. In waywe of processes of such as ofwe on of we by of concepts.new of ofor by Inhand, is of of output. steps as output. In such sense of as of of is is is for AI-products, is

34I Searle’s 132) somehow by brain. I presupposes we ’cause’ is usedof that, so speak, it. or is’brought about’ by states. is isof by of processes conditions. mind’ is mind. is ais of of ofof ofof or as rules, we of on by way ofpossibly our up with. norms of forms use of of as opposed as our norms so sense norms by of thus bound world, by is by towards processes. of expressionswe of or kind. of or ways, function. for substitution, insertion, recursion, of networks. is serves of output, on sets of by such of rules. However, of these, found our products,

35does or does rules. of on basis of of data. -- I discuss how rules, of of norm, such asBy such of our In of new of1990, 1996, for Bod 1995 1998), has 1990). way. systems of of our of use, of ourless systems do is such output, of ournew hand, our by them, by our as Chomsky (1986) hasof we use. as as ofsubgroups for of 1987). standards, as standards, of of speakers. by norms, by who ofwith, or consists of functions. is, by itself, ofof subgroups of we research, our

36on processes, world. is by our is our surroundings world processessets of of data, concepts. is of such or by oror by In wayis process of on (cf. 1998), of oras programs. is stage, is is of by when of change, are changed, i.e. the we for stage. Still,show or less is we we of of Chomsky Fodor no In as afor analysis, of ments. of use of expressions by or situations.of one�s own for would is way of for rules, own as isby own as by of as

37ofof who norms by by products. expressions. However, when do aof style. no bywe is focus on ofetc. on of use ofexpressions of for models, follow. own ofsuch new is by of isis control, patterns. or less of by of of bywhich, his himself. is when input. across funny ahis own wrong times. He does hisof model. His is of his of for of way as would forhow by of of rules, or forour of linguist, or his conditions. He has

38he, who or for of of is ofitself, ofon way process by opposition. rules, as know expressions of forms used of kind, as know , as aone, by of is output, as by rules. of rules. of Chomsky school, as afor of suggests wrong wayof as orfor on New byof of as of by itself.processes consists of products, are, for good deal, other, of orderliness, products, by systems. of norms is business, norms on how is there. forms of ones, by is way. byof normsasof norms 1987). ofour of of our our our surroundings tasks ourus

39ofof consciousness, of there,of or products. Using rules, we would new or bysynthesis on new of on is how on is process of growing flowers byresults, flowers, flowers, or new flowers byparts. flowers parts, by analysis, new results, new flowers. is growing flowers means. is of Nevertheless, we flowers ofview, we analysis. we do how flowers grow, how studies, our behaviour, our of of use kinds of on ofuse. used, as of research, or as for pur-poses. Language use is how we op-on our surroundings our world. ofuse of how we of world. Use shapes used, thus of forms se-on use is basis of we forof behaviour,products, production. uses kinds of such as for paraphrasing. two of situations, actions, ob-expressions. is no way waybehaviour. of tasks by

40tasks or fashion, or way by synapses involved, afor memory, of or neurophysiologists. For philosopher, linguist, suggests use for of grammars, of for of our is impossible. is is ones towards is of of, is of. answer of use of expressions, found as theory. for expressions such of expressions towards of both, as of course, consciousness usingfor for for research, foruse, rules, is for using itself.use use ofon in, or on by rules. setsso by procedures. Such analysis, for1998, does consciousness. However, ofsuch does. consciousness, would ofof use, use conditions, on basiswouldsay or our has has performed. Before, is knowing how use do of of expression.

41of of use, of we of not. In of our we aware, or we new of of our of afterwards, i.e. use, our or work bywe rule. would do wise of we involved. ofgoodof ways of background, as sets of can, we to, by us, section, is of is ofasuse and, on hand, we analysis, use, of systems. as is ourfor our world. expressions is of our processes. of expressions is sets of we we consciously, wewould to. But, as has out, such we By

42process our is we world way, we or rules. Suchwould for of rule. Bywe do unconsciously, wetasks are, degree, or7. Linguistic structuring is flexible and is not fixed by a single of rulesuse of is basis factors, we users new kinds ofdo use, when masses of by we of, such as substitution, tests. more, use on basis of own of of speech, ofof looks of another. norms use way orother, on factors. Furthermore, we use does no other. i.e. on sets of data. In sets of expressions by newones, our of growing of sets. corresponds of up conditions. by on our networks, new input. up of contexts, new or less. structurings, do other, of of

43 by ways ofexpressions. newI on I I .have, two input, or structure. for In of of as wrong. Aorwas asNPs for aor (i.e. or forroles. of NP’s as of 1995) offor NP such was no ofis soft for word for forms is for aonthem. Such follows of forms of on basis. of analogy, (cf. chap. 3), on sets of data. has of these. theory. should push as of or asor ofbasis of theories, of our of has

44versions of has of data. now Berg, Bod, (1994) Bod (1995, 1998), isof as his analysis, ofis not. used as basis of on of of of speakers, of use less shows for our was by of is of of speakers. I is nois is conscious, or other. normsnorms. is process is of of is of of linguist, such as substitution, insertion, structures, on other. is of should of basis theory. is so of of of of of guide, our by rules. is of as is our behaviour, our behaviour. afterwards. down when used of use. way for users

45In 114) argues, his as function,of (i.e. monadology)", isby as basis of atheory)", forreasoning". as ofof on of good of use have for us.theories, propose sets of rules, use, sense of how is of of for Grammars, expressions our of worlds. of languages, proposed by or we, as speakers, as forms when we our guage, we as weworld. ways of do purposes. of of of of such for forward transfer. basis, i.e. use, on on is by proposed. of or of transfer, as isis factors, stable. of behaviour, processes. is world us has by aspects. is of is by side, as as consists of

46side, of world, syntax, of we in. third, side, on is third. world for us is stable.further. our norms of ofof new of usage, subgroups groups. Not is isisnever. or by networks is down on users. hand, of use contexts, for behaviour, 8. Learning from rules is possible via the construction of examplesown mind’s designs, suchas how we byis how on how norms of of behaviour. haviour, process. by by or of speech, by Persons who issue, norms, for usage. data, behaviour, own models. by by step, for up is In process of

47is as conditions.on onon maps. of rule, thus or of asfor rule. why ofof of norms scratch. sets of norms by we on of up of or languages. we had. is of by goals. who our is of processes, by step. tions. as of our rules, i.e. rules. designs process. we we or of new by them, processes support best, is of of or Now no or degree.

48process of abehaviour. In performed, weones them.is by by step, we our Thus ashow byby step, by tem, has of new our design. of one. isway is of as of of processes states, on by way ofof basis itself. is by on one’s conscious, i.e. or products, onexpressions, symbols, pictures, by as new data. by input, manner. as outside. own by new syntheses of on use as new input. new individual’s own patterns. New use planning, designing, or new situations.of settings, consciousness isnew new by step, byof new or consciously, or

49of on ob-has products, behaviour,of as thus on do of patterns, situations, new by analysed, we do world. course, our does work; sense our doeshas no mind, on of thus ones objects. on of we or on mat, by adog, or or car, Bysuch we new new wethem, of our thus our is objects, we i.e. our mind. or on basis of ourof use other. of is of products, of production. of products, ofour mind, when we it, is found products, of situations, or of these. of has mind. They, most, ofof processes. assteps of process products. However, the constructs superfluous when we ofor of data, or processes of steps behaviour, like, for by step.

50steps down ofas expressions, our is somehow brain, of networks, as knowledge. do mind, of on or is as as isby organism. In is ofmind. of is on by sources, or by of mind. Itsproducts, though, as or as or consciousness of mind. Products byup our mind. In our mind, is as Always, we or topic, we products, unspoken expressions, orof of ofuse by does as of such use is one. consciousness is for for of world, as isfor of for ofknowledge, of concepts, for offor Inwe or new ones designed. of uses of itself. is forpatterns, of knowing on uses as signs for domain. has noof of of thing. He thus has no of

51does. of by of consciousness is on weon orby steps of basis used as of of designer, do way of of as of working on of on situations. isonhas by own behaviour, products, by of systems on i.e. on consciousness up, such kinds ofnotions, correctness, as as is of by own is these. on by our language’s apparatus. is networks up by data. is of such of as of input. course, up own as dogoals. presupposes being, mind, has

529. Consciousness and intentionality are prerequisites for and knowledgeof discussed sees as orof brain, or as on side, world on other, isevents, ouris ’expression’ of states. for assuch does of authors, for Chomsky, writes about is on knowledge, our is our mind, isphenomenon. our mind, as known ouris itself. knows by is on mind. is say is ofobjects. Likewise, we of knowledge, we other, we say, of of things, such as as known objects, of is say is of of objects. is phenomena, i.e. consciousness about objects, feelings, etc. say is is of of our them, world. does consciousness or is. is

53consciousness is like, of of is so we would our brain. McGinn’s is our is states. our grasp of ofof of itself. (1991) does isof is states, is on of i.e. However, does as as of used is steps is aMind, of is of of consciousness as consciousness, by states. by of consciousness. aby is or by of of ofconsciousness of of brain, or short span, involved, occur, we of way of consciousness is of is of as of world. own sort. stance, as (1995) has done, we our

54of we survive. these, self-consciousness, our us. of presupposes of aof we ways. is consciousness of i.e. manner. our doings as or which, when on aof our or by by of us way of of our such we growingknowledge. kinds ofof is well, of consciousness way is why of consciousness was byIf consciousness has by (1989), is mind, as of of our them. is is Searle’s (1983)this, is we whom we who world own doings. That we is for ourtowards our own behaviour, towards kinds of is it, is his own of of consciousness wayi.e. has by of our for of we avoid, we with. encounters, as pain,

55as towards events. our sort is is by our sensors or spaces, towardsof our ontology, objects, of of our our is Secondly, we or world. hand, we on chunks, by which we sets building. Under we chunks opposition. Thus we for as as of objects. or of or of actions. In aobjects, new objects,as goes by sets of of thus By sets ofby or weit. new on new of orIn steps synthesiswe endow way we of newup was of processes of of as used afterwards. way of or we go down of expressions or does all, steps

56by of ourofmachine’s In such processes working networks. we foror or for ison of behaviour, of, isor For steps no should as of mind, as (1992) has argued. no there, asof behaviour, ofof of pop up as of processes by inputs. ascontrol, process. such way. weour sense of i.e. we use of our designs of of by of kind, down processes on by of our of our ofon of it, of chunks asoragoal. is of consciousness, on we know world, masses of by chunks, on as world. holds

57patterns. as by10. There is conscious thought without languageour on our is as as is for Conscious of as of thinking. Such of presupposeby of pictures, of is ofgrass isgreen. Carruthers’ young nothoughts, Allen’s of is by of of understanding, as (1998). framed.by growing sets of situations. Such sets classes, i.e. of way concepts. concepts, of events, as sets of space, is consists

58thoughts, or concepts, as (i.e. -intersections, cf. Ch. 2) that fit of concepts. By or be. Thus, or is aas sets sets, on growing of orsituations. for of thought. Inby or of by concepts, i.e. sets. by sets, concepts.process consciousness by of sets, concepts, is process of of of such as or desire. process, Such thoughts. sentences.or structures, miss up byprocesses on our based. no thoughts, 3. Ifof is we runs thought, consciousness. such up we say has or

59his Such would up we should say was of sets of true. aof set, person of or of is of process of isof is by aof or of or of it. of these, support consists of our ofof thought, on ofcompositions. by wayof our we of our mind. our bypublic, of thoughts. of by does of thought. of thought. of we of, of. situations, or less Consciousness is thought, of processes go consciousness, when don’t maps. Such unconscious processes can work by observers as actions, processes bythoughts, is we thought. consists of ofwe of. se course, situations, of as of

60of up nor is as of thought, though, of11. Free will has to be learned on the level of consciousnessroutines, of of of by bound maps. suchof of sub-actions. of of process of ofas of way processes. would of something.addresses is no is of of response. by of I now show why on has ofis senseinvolved, ofis of response, suchof of events. of roll, is by of or Inow show why of is processesoftwo of of isof is of of

61I of or other. I say, ’well, I this’, then, ’no, I ’well, I one’ possibly ’well, fuss, I first, all’. I no foror other. In of we reasons, reasons values. of has as ofas response stimulus. consciousness of our of of his of Les d’une sous Second , 18701893 his ’scientific’ of by of behaviour, by surroundings. Inway, is of of as was by by workings of onIn is no of effects. is out. on or have, on conditions, aon of of for Anyhow, ofbasis of of of of of will. of by is for of of of for orwe processes onof we would factors, would as our of would of of goings on of our actions.of or of of our has nowe

62on orpoint, on of our of situations, objects, has is possible. we we such as expressions of sense is on of of I show is ofhas aof courses of is sense isais by processestowards of options. This, fact, is so. individual’s behaviour, is of, is of processes. I show is will. is so, on hand, from, for of reasons way processes courses ofof process of for strength. In process ofby reasons thusBy is isby or by win of norms by reasoning, ofvalues. or we wouldsay has or isI now on how such For young who has B has habit, i.e. has

63A->B. is of B is means. By ofof aIn young has actions. of has his norms values. norms, Hehas of of. of of norms values, of these, has ahas way described, such processes is by punishment, by by of for of is on on we or, for actions. ofourforof with. A. of by processesis of of who would is is will, we answer of we ’free will’ our is no for of

64of behaviour, of of ways of of as as is of knowledge, of beliefs. we texts, we ofactions. of for is, models, no for However, is on of consciousness ofof actions, on our data, i.e. actions, as

65Chapter 2Formal Constraints on the Relationship betweenUnderstanding and Connectionist Neural NetworkIn of of of From aof is is ofof on processes of such we of of isfor discussing of networks discussed of of processes. forbrain, between,on side, of sentences, onof brain. isof 1998), presently. we of ) ). of concepts, concepts, ofof situations. ofon of on growing sets of situations. on of of of behaviour, behaviour, as of .

66by ground on of of of of of of of situations. on hand, or types, on types, sentences. of of as as ofof sentences. classes, paradigms, as sets of fornew situations. sets, i.e. sets members, or as sets of expressions for new sentences. of two of or of isbasis of our of structures. for by of sentences. In express of situations, of or of ofof causal, concessive, kind, phrases, express situations. expressi.e. on or

67concepts, such as of events. texts, such as of actions,events, these, kinds of on growingdata, as as we of them, for us us so they, uptake, sets ofby expressions, we two kinds of concepts, concepts. by of of by of is of as suchof as of is of of of, speaking, is of by of of we of of of we, fact,as we is concepts, concepts, of by ones. Such is aof here, works as has of is of of history. of such of stratum, is ourof situations, of actions, these, weof of of kind. ways we our

68byof by or by as aspossibility, or as necessity. of of sensory output, on of is by is discussionbelow, outside, or above, by has 1996, 1998) 2. Sensory is by input. is is as so on of situations. by ofis addressed, of of contexts, i.e. expression. work of byby (Horgan 1992), ofof 4. new of of expressions of or or ofof In , patterns, I of orfor

69has out, presupposerepresent, thus as has or worlds. is has In , is orsets or of orof In way of orpictures, is of of of ofhand, processes of for of understanding. is by networks. of network. on sensory organs. of net, of patterns, of network. as towardsor as towards of is is impossible, by corresponds expression. Anyhow, of thus ofon net, possibly 7. In is of by sets of data. on this, we would of of we as of when has of input. of should of Such of

70of such or ourbasis for we of growingsets of as of works as for as of thus or of Thus of is by by sensory units, as is byof nets, ofof our of new data. no consciousness, i.e. we no of two as In networks, of sensor. byof units. In is units. as as of of of such isof of units. has as aof of sets of on sets. two does of input. of ofInof of for inclusion, we of of as such sets of of such sets we operations, we

71of byof features, is would loss of features, loss of we of our anetwork’s of of would of our of we byunions of sets of for concepts, i.e. unions of , should of activation patterns in CNMDCS shouldinclusion. should of of ai.e. , , unions of oninclusions. by for forcausal, means-ends, 9. of process of upof of situations, is is is on of is sets of data, on onother. of steps of progressing of is of two (cf. 1998). of two sets of situations, i.e. of two two synthesised. of twobasic, i.e.

72role, of on of for is process of(for 2.2.1 of In on B-intersections. of patterns, or is of vector. role, of B-intersection. of ison strong ways models. aassumption, From of understanding, ,on of models, for networks successful. I show of byof patterns, orders is as basis of understanding. of expressions world by of world as basis for process of for process of is how on by on computers. However, 2.1 The non-classical cognitive modelup, of for input. has as of reasoning, of on has as of thought.

73goes module, of units. strokes ofphilosophy, saw as of with, of however, amodel. is onphilosophy, as forideas, i.e. substitution, by of periphery, on on ofperiphery, consists basis byuse of has shown kindsof things, for actions, whenof way for of person on aspects, of of used of of things, we used grasp, is is byof isfollows ways ofusing things. us onuse of by masons we add, our we use it. as is way by of by

74In way above, is periphery, possibly of for is behaviour, towards of true, schooling. is bound offor on is as input, disposition, of isof consciousness, i.e. by our of others’ by our of is proposed, for by (1989), networks as of ofconstraints, periphery. on of is mode, processes overlap, suchwe consciousness as onas ofon of is on of concepts, by actions,of works on of such actions, i.e. analysed, senseby sets of true. on of is forof theories. or as concepts, i.e. asconcepts. ofconcepts, fields.

75as on of we of as is today, say of If we presuppose has up on concepts, on distributions, i.e. sets of of networks. of X, of of X, every X, X term, such expressions common.of two aoverlap. subset ofof of expression. by as sets of on opposition, isanalysis. By features, thus 2.2 Projecting Structures of Dynamic Conceptual Semantics Structures on Activation Patterns in Connectionismunderstanding, on consists ongrowing sets of data. of of suchas The boy drinks milk, , situations, true. Two of or i.e. sets ofsuch as form, taste, touch, sound, form, motoric behaviour. structures. situations, such

76as ones sets of by do isborders of focus of of by induced, forby desire, or on basis ofknowledge. is for all. of of or used asnew of again. In way, ourdoes grow, understood, way new data. In process of go on, of by contexts, of of process ofor final, or consciousness, or of kind, new new round of process ofunderstanding. In follows I two kinds ofwe on our growing sets of data, I we on ofon by data. of is by of or is use of expression. ofby using for by using as data.as up sets ofnet, as sets of forof is

77units, has up process. up orwas Hebb’s 1947 Hebb for offor chair, chairs, such asused, etc. by for byby persons, alone,alone, by is of is input, is by input. is of data, situations. of as vector’s of show for kinds of objects, nor for personacross is sets of bound by individual’s of For usingexpressions of course, of of sentences, for ones of orfor of use of is thus

78i.e. on growing sets of by such analysis, of models, ,other, of we of of our of patterns, or towards patterns. of of network. as networks of task, we of of ourbrain, as of patterns, or we of concepts. In such awe able, data, as upon. In process on person’s patterns. by towards of is growing of on two kinds of process of new is bytwo kinds of way on data, as as for data, situations. below. two kindsof our by on of impressions,

79of) (u, s), u is s formed, ofby of sets of of sentences, sets ofas of of for thus sets of or of these, i.e. by of i.e. of forms. types or similarity sets, i.e. concepts, on of situations. concepts, or types. as as by on sets ofsituations. for of we ofThus for dog we of dog situations, by new - is way, or by on networks.- by bygrowing towards of for .sense of of is of such sets. In such setsas of by thrown class, is by . others’ for of situations, on growing ofbystructures, i.e. on bysituations, by

80situations, on by subsets ofS on such as union, inclusion,A ˙ B � A, A ˙ B � B, A � A ¨ B, B � A ¨ B, � B & B C A C,A ¨ (S\A) = S.From subsets sets, i.e. members.:subsets of S. isof sets on S. is has is > 0, is P under which a holds of or

81discerned. of or is is of y y or as of for Colour, or Shape, or Behaviour, or of these. Adoes isof does presuppose has of In towardswe of analysis. aitself, is away of by ofby or aspects. of as ofof X is in opposition to Y: X,Y ˛ P and D(X) > D(X ¨ ¨ Y).say X . by Complex borrowed 1986) sets ofas unions of by or setsi.e. by non-members. Aof is is on only. Such aisWittgenstein’s example of German (’play’, ’game’).

82property, for However, is set, does for on or (or both), is noby as unions of aof or concepts. by is seen. Suchof polysemic . asof or by or by of ,has or If of forms ais by or S is subset ’ of , such is ’ ’ is of X ’ B Atwo byforx X, y x y or x y C such X ’: (x X, y C: x similar y) or is R such that x X, y C: x R y).complex is of is on of subperspectives. is onconcepts. Its complex of thus C such X, ’: x X, y x

83 D’ z, ˛Y and z C, then D’ £ D ).such of of of forms (complex)is subset subsets across C is a in ’ if and only if X, Y ’, x X, z Y, y ˛ Yand z C, than D’ £ :is R of situations, for R such of by C is a chain = s C: s’ such s s’, s,t: s tor s ‡ t or s overlaps with t.of or or is process or or has is of such is slowly. is known, is is such property. However, isby slowly by of as of

84is history, as is of history, isof history. of is If suchhas way of of growth is process of state, ofstate. is by goals. For of is our byof on setsof situations. for two is by sets, i.e. concepts, is as by or concepts, histories, or networks of i.e. such as concepts. kindsof system, or In or as as we two kinds of structure, structure, by sets sets as situations, by on growing sets of data, i.e. growing sets ofof situations, by new by subsets of up of In of of changes. of newnew or new sets of grow. New sets sets way or

85by new sets for do sets of for by expressions as do manner. Such new use is or use of sets, onof or In of systems, ongrowth by system. of bynew do of sets fornew members, new or of new of anewdecreases, we offor new of is or new or is If new for new sets of of ontology, with, consists of situations, our growing of such by sets on growingof data. by structures, sets. ones. Thus is as of of tasting, things, and, things, growing onas by of as of or

86ontology, sets of byis ofconcepts, sets of aof holds of of is. Furtheron, sets concepts, way. of as kinds concepts, athus is as or role. of understanding, of as basic, as our of events, actions, states, processes, weby our ofstructures, as as such suchof our systemsthus our world as astructures, structures, or for kindsof up our ontology. two of of our concepts, as as is on aevent, state, or process does of contexts. process of by of car, we do of car. we of as we of processes. By is is is doesof is of is . isis of sense In of data. we of our senses, as soon as ison our growing sets of data, does

87of by asup of actions, events, states, processes, with, situations, by contrasts, of i.e. verbs. has role, is new new process is ofIn as we by process. steps of by -1998), i.e. such is of two B is of aof A, i.e. of A, ofB, i.e. of B, is bys s B of B. For concepts, of s does i.e. or sets is ofof for s as ofFor s as would required, s is i.e. is

88way. s has by power of is of or bound is concepts, i.e. concepts.of of of situations. followsIn we or by of as of two consciousnesss as as of of section 2.2.2 and in chapter 3.of is of is of is as aof sets of sets classes, concepts. For is by ais agent, John is by of ofJohn’s history. of John as is subset of is agent. is subset ofhistory. byisencoded. of of is B-intersected of -by B-intersecting of of of -situations. would -Likewise, we of -way, is of

89of by procedure, is guided, of has by of is onactions, by on of of on of of situations. by of I ,etc. By of term, I I I pudding, I .is growing of situations, by such of or position, or by of of is by substitution. In -John as i.e. ofJohn is as agent, Beat,s s by for by is of John of as way John is construed, in, for new expressions expressions bysubstitution, or ’projection’ newexpressions (cf. 1960). of is sentences, now on of concepts,by or stable, growing, sets ofsituations. for or John of as Such is as of asof , is by

90John, i.e. of ofJohn;Bof -John as Beat, is aof John as is is situations. is of is of Bis of D: Beats Paul, i.e. of Paul. is -as is aJohn Paul, i.e. of Paul. as B and C’ or between A’ and D.as A’ C’ by -F: John as as i.e. of of isBeat, us of ofJohn beats Paul.by expresses -of John concepts. of

91of result, aA � A’ � � Ei.e. E = (John, Agent), Beat), (Paul, Patient)))C � C’ D � Ei.e. E = (Paul, Patient), Beat), (John, Agent)))L � B � Ei.e. E = (Beat, (John, Agent)), (Paul, Patient)))i.e. E = (Beat, (Paul, Patient)), (John, Agent)))A � A’ � � Ei.e. E = (John, Agent), (Paul, Patient)), Beat)C � C’ F � Ei.e. E = (Paul, Patient), (John, Agent)), Beat)process of is aof on of for by step, of situations, by process of is thus aofconcepts. empty, follows of -operations. For noun has first. of way. of free, words, isverb, added. B-intersection, new John as as by -is is languages, of sentences. If we would phrases phrases, we would phrases, has noun or noun phrase,

92by ofroles, we as use for of sentences. In ourwe of John as as by two B(BBof ofnetworks shouldwould should on of consciousness, as of sentences. on we proposed for showing we suggestions of how networks of of I for networks. up of I suggest networks consciousness on growing sets of DCS CNM up on aof maps. Such of For of for green. of

93for of apples, forform, colour, for of car. of such of of map. Aof of by of of ofafound, is submap, for of Kohonen maps, as aof Kohonen maps, 1996, hyponomy. neurones. of is aof input, (BMU). Thus for roses for would strong of surrounding surrounding roses common. of would ’represented’ on is as flowers. we surroundings for of for ofby map. are, i.e. maps, is of for inputs. isby of by on for forby this, would would masses of or features, two

94spreadsother. {a,b,c} on aby of a,b, (cf. 3). for a,b, or la{a,b,c} A, ofis {a,b,c}. In 3, I show how of on ofof of ofmass of unions , unionsIn similarity based structures in .The mapping from into should be:(1) = f(B) = B’, for for round wefor for round for round should of twopatterns.¨˙ ˙ashould of (3*) f(AB) = f(A) � f(B) = A’B’, for example, if roses flowers, weIf we on of by avector, is is such fon strong holds for of sets of 1) growing of grows type, somehow ofup on basis of process. does for unions of sets of

95If we features, of situations. Take, for ’apple orbanana’. of is for would wouldwe of ’apple or banana’ If somehow should for expression, would ais is yes, true, i.e. of ’apple or banana’. ’or’ is on net, has net. thus (2*), for for rose, should for John as should for we problems. would ofwould would of "John John". soon as involved, as of would on ofof of verbs such we such process of structures, bound map, has on of consciousness. In 3 such discussed by of order. of is a

96for CNM has discussed bya.o. Fodor 1997. In I on of should such of preserved. how has I 1. should 2. Should is of process ofprocess of of has section, on should networks, of tasks expressions oftasks. process of was of on situations,by on sets of situations, process of by preserving, by of synthesis. fixed. fixed, first, as wholes constructions. for of bound process of focus on of on of Ad of should ofunions of as correspondent, features, process of on net, unknown user.

97orof. of we way or’understood’ by on basis of history, on by has as of net. In we of suchas our ofcorrespondents, of unconscious. up process. as i.e. groups of consciousness by how wesensory of of for processes Under of we by ’representations’: or or of for kinds of flowers, for should kind. Thus for Rose features. as should by for John for thus has such other. For John should then, orshould for should Furthermore, for should has aof aof of for John of of is of John on does work for as of

98of as of John of we of’Paul John’. 3 does of of Ad of ’representation’ or of submaps, map. should, though, John by other. Such of would way nor ’representation’ of for is such steps ’representation’ of of by of does away, of is is on wouldof isof patterns, as (4) networksway such of John is ais bound John-concept.by as .(2) Or, if we of on patterns, of byGarson 1994). for do this, as Elman’s processes, Smolensky’s of of vectors, discussed 2.3.1 2.3.3.

99’representations’ and therefore they, by for of I show such’representations’ are insufficient.now is isi.e. unique, for proposition, is foror ofworld. strong. If we itself, or or or of would process of on or John as as is no for or of ashould of proposition, would as such space. such amodel, asused of of this, our up of or new of kind. Thus, we do stores library, we of such way such of byof sensors, is nofound of or of others. of or has is In we of process of for run or of for is for is as our is orof its, somehow as or as aworks

100concepts. In as of steps procedures, serves or of process of understanding, oris or as processes of two processes ofother. In of is by up of steps as sudden of of or or of 3 isAd networks work onvectors, used output, used of net, such as of vector, 1 or of course, long. In expressions, expressions, on networks. as of of surroundings network. by up of input. was discussed for expressions should process of up by express. found such has found process of expression. In weexpressions as wholes situations, of based, i.e. would asuch a

101of of is aof understanding, found asby by of2.3 The of of of by of ones mix-up, such now on do, proposed of two of is on net. by of of is net. vectors, weights. sumof is of or - Garson 1994 1990 for of up by networks. - If we for John on for we should of John has in. for binding. In ofi.e. John has or as agent, iswork isby or on maps, or byconcepts. of would concepts. of

102such we would of of as ’representations’ orof concepts. such of using is forfor of phrases, on of networks i.e. ofdiscussed below, 3, ofis union, i.e. problem. now we use i.e. as problem. us on we concepts, i.e. of ’represented’ by concepts, such as or ’represented’ us our byon map. for of John asas This, of course, for ofverb, position, is of John by two ason map, values. By <JOHN> +as anew is sum two. net, John parts, thus of John In we <>. we for John as of as as is agent.

103would we of his do his agent, we <JOHN> product. us <JOHN> + <as afor John as we would as a ++ <><><> + > +as we by addition, i.e. pattern union, is process of byofprocess, has situations. By for John as for Beat, we for John has as we of isof is of two by part, is by forup by of for for is for John Beats. for as is by should for of John Paul. In fact, we way John John made. Inwe process for In is of No is required. of is as Subject, as for John as united, of John as of as here,

104If would John doesof John as his of as John is has John as is of of of empty, i.e. has John as John as aempty. Still, ouras process of expressesputs on net, i.e. there, is Not empty, �John as>� <>. on as on process ofempty. as is by input. manner, aon isof ofas for is aas whole, aof memory. If we of ais we as stores on paper, up our by ofparts. does of our mind, as of library, would forms. our networks such up by or stimulus, process of up of consciousness, i.e. aour mind. - our is by is conscious. is is in. - our we do kinds of operations.

105our nets, up or situations. course, procedures, kinds of routines, of of our of oror of such thing, (1990), discussed Horgan (1992 1997), hasones by of for using is problem, for for , we use union, of of n dimensions, orof (n,m) n columns. For n ndimensions, or (n,n) For forms of for John for Subject, of for for (*) [(John) x (subj)] + [(beat) x (verb)] + [(Paul) x of words forused in. of does of does as as (*) as or forPaul. (*) i.e. John is agent, is is is as a

106for ’representation’ sense as forJohn as subject, as as verb, subject, of theory. of of John is of property, of John that. of such for known of John. ofis for John’s eyes, of of zero, does sense. does way of John, nor of asof John, nor of situations. we for of of John does product. is does of of John or of John orof has of as ofnot. For has of has. do follow, has forward by Fodor (1990) Fodor (1997) Smolensky’s of Fodor (1997) by misses of expressions In short, is by products. ofis up by COW does , as should. one of Brown Tree. That is not so in Smolensky’s product. Fodor 114) sense of of of".Horgan Tienson, (1997), do should of of support Smolensky’s by work of of

107by as by so I out, would sense of bywe would John as process asis such of of should of as of wouldof of does anymore,of as processes is ofof However, has way. of ’represent’ by ofof is is n n, of n units. of n n does ahas by n nunits, of n n away for wouldof on n n vector. would preferred. Just of i.e. of vectors, would much. If, for on of on is John as John has eyes. has or dimensions. of of John as ourwould stable. In way, from, for as suchfor of John. of

108found of John. of features. would asJohn hasas would is of patterns, of situations, would is of John situations. such is broad, thus is forof is by on nets. has would way of of would by up rows of by up columns. By up we would of our of John, ofones By up rows we would of i.e. of ones John-vector. would or up sumof sum of rows, way of of would us of for units. would compression, of of units. If we would 1, we bybywe vector. sums of of rows would down us goodas when up (*) we of of3. Conclusions with respect to a one-map architectureof is or ofas holds for constructions.Take, for

109we surfaces. is does wouldfor ball’s surface. for round surface, of ofBall, by of by of In way is by of for surfaces. of is we or ofof way of or of or by John Paul, by up on process of is is for up concepts, ’representation’ of Furthermore, or by is on net. In on process we of nets. networksrepresentations in CNM on byby processes of by of steps. should sentence. Thus, as far as is has asynthesis formed, of by

110process runs of of by up. is by we roles. process ofor of of for situations, by of In we of maps, network, process of of of

111Chapter 3An architecture of episodic and conceptual maps forunderstanding basic sentencesIn was shown using afor of forbinding. was of would Thus (1999) of of features,features, features, of as of So, forof is properties." 263). They find is by loss ofor of for how is. loss ofof concepts, loss of loss of concepts. tasks. Research is processesmodels, such 3.1 Episodic and conceptual mapswe is or on side, of maps, on other. is conscious, of situations,

112of of maps, sensory consciousness, on is unconscious, of consciousness. thinking, as as consciousness, is episodes, of or of sentences, or of consciousness networks of ones foris i.e. is by of system, of our own upor consists on on maps. I is or of maps, by or is by ofornew ofby of new we know research, or for ourvision, hearing, touching, tasting, of of for consists of goes, such as for colours, for for region. on by by by areas. onof episodes. map, i.e. ofis map. Thus is by as as stands

113i.e. maps. maps, episodes, such as episodes, etc. of our of ourconsists thus of two spaces, ofis of map. run of aofof input. is way of ontology. ofsuch our of kinds. In way we do sensed of of house, or less house by our power ofIn of for sensed. for is up by of aways of ball, before. how ball, roundness, has aspects, of on visual, sensed of of is of of rest. onof Thus, we is it, or amanner. If who is ball, has play, for areas. Thus on areas, such

1. level2. level motionvisual ball-playing ballresearch. Thus Grossberg, Ross (1994) of ground 471) search.�groupings items. Grossberg (1996) by his (ART), up or on map, is of

115by features, suppressing others, data,does of of would result. of is data, possibly ways isnew ofGrossberg (1999) suggests of up down processes states. He suggests shown And, ofmodel, frames, down of i.e. upstudy of has by Leeuwen,Steyvers, and Nooter (1997), who by usingby sets ofshows behaviour. For of use equations. systems" towards of aof dots, for is is stable. In two cross goes of sides, or or bottom, of switch. of as crossing of twolines, or X, is by of goodup ofdots serves such two by320). by aschedule, spontaneously. on chaos�, by Koch (1990), of patterns, solves al. suggest system. is by ...such a model would develop for

116342). (1996), supports sets of process of (cf. 2). by (1995) has view, on Hebb�s of by show of is for them, it, though, by for as cup. by Sacks (1985) of by has on maps, consciousness. of asof or is on of scenes. i.e. situations. From Sacks’ by of ofsituations. as ofby of new old, is of basisof onside, we of of episodes. on of we of on of memory, for schema’s ofground wet", I it". Furthermore, ofwe or of

117orderings, such as "in", "outside", "before", after", time", "next to", etc.for is of is motion. From map, of such as colours, forms, bound as orI suggest by runs primary, of has of neurones. such as ourKoch (1990, 1992) proposed 40 ofof binds as of of consciousness course, as elders, by 116)applies, Koch answer of why binding, should byup of by proposing of of by rhythms, on of Thus of neurones, of For sensory we Thuswe for of we visual, auditory,episodes, episodes. by for kinds ofobjects, events, or actions. maps, or go groups ofbound as of or

118on of by on map, on of maps. If on such as we of of kind, of as In followson maps, bymaps, of of of visual, auditory, events. for us of such of by kinds of Such by Sacks (1985). who is of ofnow blind. Thus who passed on his way way his side. He was forms patterns, features. In so saw nor or scenes, nor of faces. by anose, orcheek. his tumour, or his for his wife’s head, asbybyof songs, or less world was by

119of thus his actions. hisof do washing himself. by of of on of found on his way his surroundings, we of on does consciousness on maps, now was his by Sacks is for is by sensory regions, such as of of or Thus, when way around, whenwe up noise. boy I know, of month, who speaks no word ’ae-o’ is of by using word sensory of by is of way of kinds of sensory bound aby of of’higher’ maps. ofsensory bound by draw ’aeroplane’ of of of For ofI throw of of asexpressions consciousness sensory we of our

120or of maps", would of of of ofmaps. on showing of by as of concepts. Such by such patterns, byof exist. on we of of on maps, ofhistory, value, of is by two by itself, i.e. by of of on is forinput, should strongof of these, of things. Thus, of should of colours, for groups of kinds of by has thus of of ofsensors. as aas of is thus of recognise, order, and of sets of sets of we true, we of expressions of of maps. on by

121has of consciousness. does consists of suchas such, onby maps, or is as by input, by processes on on of episodes. is by such is by of sensors, of of maps. up on by by by of Thus of by of input. on asaor before. process of or by or byof or by or as concepts. isresults, on on or maps. is by for by up by new is is substitution. of as normal, as truth. by boundon is on sets of by ofabove. is by i.e. by

122found concepts. of surprise byconstraints. new associations. Thus we onwings 3.2 Understanding situations and linguistic expressionsis by or -processes, 305) is of of for of use of for words phrases, etc." In follows, process of aexpression, process of by ofof our of ofdepicts. is concepts of kinds ofindividuals

NP1-VERB-NP2 of is of view, as has proposed by Fodor others, of of steps is (1998) that, for suchof of

124of of brain, of his maps, by way of maps, we of of of as data, as by of of concepts, of of actions, events, processes. consists others, as of on of networks such as (union), as for way, docontents. has maps, maps, 2. possibly of of strength, of neurones. Insensory is of of consciousness map. is as by of of has we John as as one, bound of on maps, or maps, possibly or for new of has Edelman’s 132) of consciousness, of

125of Self, hippocampus,world for sight, hearing, ais forward of by frontal, cortex. is ofparts, towards memory. ofestablish, consciousness, of self, past, ofprimary consciousness. 116-117) Edelman’s of his by memory. way ... ’primary consciousness.’ Edelman’s is for "how should theory, does consciousness all, supports of proposed presently, his model. ofmodules. I for of of of our above, is another, on results, on ofon is there,of of on map. by using of of Elman’s (1995)for of n is net, on of is n newunits. Thus used new input. Such is is

126state." 203) we of on fibres. on as is on onis upof Secondly, send on maps. Inarrow lines. Such arrow stands for two i.e. two fibres, of on is by of on is of map, is by ofon results, on vectors, of involved, ofhas ofschema, or frame, - - One>. is of of episode, field. serves up now, sensory input. By we of as aof sensory of of way, on of we world of (events, states, processes, actions,

127of of of episodes, i.e. concepts, of i.e. concepts. kinds ofof ofof of of type, such as ones of of Such of of is orof of for of of as of has of kinds of for of role. ofas ofof of In 1is of I of of of bytwo is offor concepts, of JOHN, of of By of > on ofis on of has by of of From clock, goes of data, of event. way of of

128by of of of or of of is of byKoch (1990, 1992) for state, binds as of of episode, i.e. of of consciousness. of we can’t do of discussed as corresponds of for as beating’, i.e. of ’John Paul’. two would by phases. two of upmuddle, would by John as as bound of one, whom possibly by of by of John as as of one, orinput. is as by of on map, by we binding, episode, i.e. supports of(cf. Chap. 2). For we a<John as agent, as schema.

129of such is as John Paul. ofby is use of i.e. is ofas for by or by is how is for issue. we is strongly. 96) for Luce’s affair. of by of stratum.is ’Luce’s rule’." In our we how is is one. only. on maps. Parts of by growing of ofBy of ofon byof concepts. maps. is of speech, as as is understood. of of episode. consciousness of episode. of is by sensors onmaps, by

130on of for for as of is In we for contexts, names, for aon ofby (NP’s). verbs or two- or postpositions, by or position. is by is bymaps. By of is such ofbyconcepts. For sentences, of NP’s on of involved. concepts.In our of John is by by NP1 of word isby aof John as by ofof , we of JOHN AS A of of as aIf such or John as by of is by of we by by of of

131of -. verb, thus is If often, on maps, weon maps. bound on map, of input, of user. of of objects, as we them. of by situations, and Paul-situations. However, we do not of of of <John as of of by on of for of of of of wethus of Paul. of of such anew of process of sensory input. is by possibly by of is by our of by ofIn as should our networks, use of of ofof power of maps, weof as a

132we of or of by consciousness ends of process of understanding, of our of concepts, words, consciousness or by process runs processes by (1) (1’) reversed. orof process (1) is thus orIf does of process found (1) or ---> of ofof ---> of ---> of of of of ---> oris we found (1’) byrunning through (1). has happened, is kinds of dogs I aI know by (1’) I ---> of of word) ---> of ---> of I orconscious. control, shows was sound word fewI

133workingsuch of up is of neurones, of ofprocesses ofcomputers,used is process of apart, as isSuch steps 1. by them, 2. how or isunderstood, 3. byoris proposed by Roelofs, (1999) forproduction. is forward model, of two subsystems boundwords, of nodes network, nodes concepts. do as by features, is no of words" 4). is ais no i.e. if it is not asked for, why should speakers do it. of hand, for of dogs, is likewise, or use word , asby E. Rosch as is of is setting, does sayof or not. our study no is for concepts, on maps, From ofproceeds. features. was sections, is aon network, is networks of of maps. Nodes for concepts, as on of they, of course, for

134purposes of using suchsuch as vagueness, robustness of concepts. Furthermore, isthus sense them, is by ofpercepts, is serial, wants sensory input, of sentences. thus 3.3 The Binding-operation on different levels of descriptionnow on of 1. x y expresses by who is 2. In is synthesis by (Btype, use ofof order, ofBB(John. Agent), Beat), (Paul, Patient)).Per Bforms of by synthesis of components. Intheory, is of use However, process of sentences, we do of aor less of is by power of by ofsubstitution, or In there, is now by John

135has as starter.or bysubstitution. In substitution, of of Peter, by of John. If beaters, of as aof of of John. thus useof by we of of foris by or or of for is for of In new John, is by of is by3. In is of of on sensory, of maps. By on such of of on maps, we as of is holds for as or act, as as for ofIn 1 above, we ofhas formed, by on aof on hand, of down of is new isof on of - by of patterns, of - down is by of situations. for new of on of is process of towards

136asonon maps. If is byof thus new onasby is preserved, as by isSacks (1985) concepts. Sackswho good (Sacks Four, 21). on of 3.4 Episodic memory in an architecture of neural mapsor has research. I suggests of isis so. History of images. has guessed areas, is essay. enough, Kreiman, Koch, (2000)is right. of objects, for 88% fire, rate, ofitems. sensory as ashypocampus, gyrus cortex. By showed ofwas for hand, for has of 1, hand, as is by ofis so

137few we we ofdo of added, orby of doubt, or aor surrounding of In proposed of maps, on of is of aof of is surrounding episodes. Thus isas is of thus of episodes. Such ofof for of has bound of such maps. is of or less episode. wouldis of of Its by suchor schema’s , , schema’s, By of of boundsituations, as

138historic, memory, our of 1 by situations.run ofwhich, when sensory our or of episodes, of of for for situations, of situations. maps. In memory, of of of others, groups, states, is by of order, up history. is by of by of is of of of areas. In way, we episode. Its onstrong. is surprise towards might, by ofby of process of it, of of less surprising of as is as aones history, by maps. isof systems of of of concepts, concepts, by on

139sensory of such for maps. memory, episodic, of on isonthus, on maps. has on does or maps. on hand, maps. surroundings. way, surroundings or surroundings. Suchby Sacks (1985). Psycho-analysis, is way as ofdispositions. ofresults, i.e. by maps. for of our of of for of by our of our offeelings. or episodic, is Its products, however, for concepts, conscious. ason maps, sensory, for ofsituations, for of us way of of as consciousness research. of so is as consciousness processes onother. of by research,others, of art, of of

140kinds of patterns.This, by itself, would thinking, is lessworld. is us focus our objects, areas, such we of of of concepts, of ofconcepts), of concepts. are, as kinds ofus situations,or situations, of associations. has posited, as sensory thus on has maps. of episodes, situations, of situations, by laws manner. of impressions, we would other, other, other, or other. ones of structure, thusi.e. by of is How is for X for express answers found. of by is this?", concepts,such as red, blue, green, etc. of of networks, as of by of thus such or by down of or found on, of consciousnesswhen or question. on maps, by flow sides. From runs

141basis of by

143Chapter 4Evaluation, Thought, Imagery, and LanguageIn is presupposes consciousness, is shown of maps. In of processes. as of for does hidden, consciousness maps, maps. for of as such as substitutions, kinds of ofstrengths. as ones questions. Such as patterns. such as rules, for modus ponens, on of inclusion, ofsituations. Such for for 4.1 The relationship between understanding and interpretationpurpose of is show presupposes self-consciousness. is aby of

144world, is basis for of as I of outside. By away of theories. Secondly, by discussing of afor thought, world of is of of understanding, control. on process of such does In of was proposed of of sentences. worlds, us sentences. and, world. is aof of is control, expressions of as or episodes. A is as ofprocess of process of by as maps. In of such ais of of sentences, for (and, , if ,presupposes of as or false, i.e. as whole, is of world is by process of expressions of

145areas, asof spoken orpictures, of schema’s consciousness. In worldof consciousness of of of of of or or or as us known us by enacting pressure on us, or by or waves, waves, or odorous gases our surface, our organs. is is of itself, we ofof is world. do of our head, isus. is visual, or data, we of of of towards it. thustree. of way world, i.e. of of is on of 2 i.e. eyes, by two ears. Such is ofbyfor for rod degrees, using senses, suchas rod is broken. orus, as such weas real. of is of we do of on our sense organs, of of for of of or is no of aof

146or ourof data. of of surrounding, of as (1.) has 1) of body of is Sacks (1985) (2.) has 1 body as 2 =1, body 1>). In Sacks’ of (3.) self, 2 (or body 1 of does byof body or of body. (2 of for of for as oror pushed around. is, of is of ofLikewise, is for of of consists of (3.). of Aof by of of 2 (or body 1)towards A, of span for A. isof grasp ortouch), for for walking, running, or for ourselves, of for or as of as of world supposed is of or of aworld.

147of world. for collapses. isof so, by ofby of world around.represent. value. of of If has wrong process, of of hisown report, is of Such sense his is is false, his position, does help, i.e. his (situations, inscriptions), on sensory maps, as as real. we as or we process oforepisodes. of is foundprocess of onmap, or of say expresses fact, is as is of of by of our surroundings of of wespace. way our own consciousness. outside consciousness,

148as of reason, as out. by as ground of world as we know it, our world, is or byconditions. world as of for for knowledge, ofis good as as isway, growing of upon. In way, of ourfor ofbasis of of is of as or or false, by or by such byourselves. basis of is by of up. In ofsuch is presupposed of is true, is holds true. of isreal.of of sentences, for1. of 3. of of nounphrases pronouns: In asso far. Pronouns by or noun phrases, or up by noun

149phrases. Only of is closed, as or4. of ofa. b. or wants .c. (adversity, 5. of ofon norms, laws, coursesverbs may, might, and modal adverbs necessarily, possibly, probably, etc.Such of on is on on as of of In fact, ofof by our of world of as is for us aas process, of usingasbasis of structures. In of consciousness maps. of situations,

150we now 4.2 Ways of thinking. Thought, Imagery, and Languageprocesses on thinking, by something. on maps. By processesconscious. of inclusion,on are, by no thoughts. is so for or correctness. model, no of is as as is noof processes. of networks, which actions, proper, i.e. when thusthere, inscriptions,or of forof thus orFor for is necessary. is so is is or has as for ofas involved, or maps. maps, is byconscious, has or thinking, when thus way something.of we of for,

151we of we know we possess we them. - (1992) ofor- we know wewe of on maps, thus we them. on auditory, visual, or or of ofof of brain. as strong process of on maps. of asof of of sensors kinds of by symbolic,sign of of of world, has has for Concepts, as ofways, no on onor sets ofinscriptions, i.e. sets of term, true. such is of Bartsch 1998). From kinds of of user, or or contexts. However, as such is is

152of such is conscious. Unconscious processesrole, for on maps, consciousness. processes, as asmaps, of mind. is ofon these. has stressed as oris no mind, nor thought, ways of kinds of maps, or consciousness maps, of of correctness, thinking, i.e. by of pictures.of we of we of Thus wescene, of or case. Such or is by of is of or of of of as as of consciousness. Inprocesses maps, processes, parts. If has ais of we we express is necessary. does by by of of of pictures.is of such of as is for understanding, such

153as on maps. orthus on sentences,thinking, for us as or issue Thus has stressed by (1996) for percepts, as such. course, issue. ofprocessof is work, of pushed of is ofis upof pictures, of by on taken. features, we switch. is switch, vase. two pictures. has of 141). is by oftwo of In of thing, event, iswe do by focus of suppressed consciousness as soon ason it. If suchfound staysfor new aof is found of is found is by (for cf. 210). In (1998), I would say or of

154process of isis of or change, thus up. is or is rabbit, same, of is by or focusframe, for for or for aon onmaps, or of of aor of is by 208) stresses Kosslyn�s (1994) is of of objects. 77) Kosslyn stream, processes He as disrupts disrupts 91) assumes objects, of by of attitudes’." would do pictures,of pictures, by way structure. typed. by is typed, i.e. is is. consists of of of course, of his art, backgrounding, Still, by of by focus foror form, or ofcolours and forms.on of

155If of, new is of, too. By new is asof as cases, ofof is as of norm, of is newby of cases. is non-In (1999) boy, who or write, of pictures. uses of has journals. Sacks1985 who of pictures. I would say of of by or byor expression. of by is bypeople. - of is voor 6, 1984, 2, 93-100. - is by ofcases. of H isA,B,C ;of cases. is by new of norm, rule, or law. is byusing thinking, (1994) as use of ofproduct. I would of ormaps, would process. changed, of ourby parts. is products, by effects. products, forpersons, kinds of orsituations, new situations, of new concepts,can. Boden, I would maps.

156we about, we by be. Thus such way. speechless, or of or strong of or by use, as or on maps. is by i.e. is by ofby using sentences, for hearer’s knowledge, of has Psychology by Goff 256) of Pavio’s forthinking, form, is codes, is test, by modes, words. However, words do non-code.� words do do this, words words when ofis by on maps. In ways of thinking, or of Consciousness, as is by on we

157of of correctness,of we on basis of of of items. In such thinking, of by of on sentences. such we ofshown by forof sentences. knowing ofcorrectness, has processis conscious, or steps, thinking, thinking, is orcorrectness, of thinking. has way as for of our of for correctness,for truth. of of 169-172) propose isby In sequences, of knows proofs is or she basis of 174). Notice, however, is sentences. that, for of propositions, as or false, asets of of sets ofcourse, is onof input. we is ofof symbols as sentences, of asis such of does or

158form, assignment. Such thus steps of of patterns, on of If Bechtel’s Abrahamsen’s of is valid, for is user of aof of presupposes suggestwe do by of sort of(1991:174/175)." (1986) whom "In analysis, does on on as worked This, of course, is of of F s of as F is do orq. q is F s by F s. If all, we would us premises. In of as of usefulness by premises. In way we us is isthinking. for it, is of thinking. If weknow birds fly, is bird, we draw fly. suppose penguin, fly. of way of reasoning. In of asconsists of ofwings body orof of for flying, of has

159’Flying’ is aor ,and form, size, of For birds, who fly, of penguin, is we of fly. course, such Crawky, crow wing. Crawky is bird, of of Crawky wing, by of or or of Crawky flying, two Crawky iscrow, for is wing up of afor or of Crawky flying. is or ascene, is of isor knowledge. of shows of how we(1997) for (cf. 3). of such conclusion, of course, does on of ofconsciousness. on of our beliefs, ways world them.should on behaviour. This, ofcourse, does of as on of of bearers, structures. Inofwesuch as propositions, as of world. we of on or formulas. is no or for thinking. However, or on

160or as has passing, no hidden. maps. brain. no no schema’s of procedures. of upon on of as on basis of has emotions. strong or areas. holds for of soul. as towards behaviour. soul, such view, is by maps, maps, maps. of of of of onesis us. know our dispositions, of products. If we know our our soul, we our ourrankings. we ourwe our or unconscious, has of work by as has is of is we to know about our hidden dispositions, i.e. about our mind and our soul.

161Chapter 5Controversial Issues in consciousness researchIn on consciousness, has chapters, discussion consciousnessof 2. do or is 1-1states. discussed of 5.1 Is consciousness an internal monitoring device of states, or rather a monitoring of the external?(1997) (1997) consciousness of passes one’s own mind. is own processes observed. do our or is felt, surgery on does of itself. is foritself. of by our does of personof of person is of awhy is processes ’second perceived’ ones versus

162(1997) proposes of processes processes, or unconscious. He "...by like, we of sound on of consciousness assuch." -- is is ofis for beliefs, of of thought. In we as of versus has such as when or walking, when words or forshort of word book for word word was as was thus (consciously). of as of percepts, ofspeech, such as speech, working of versus such as of speech, working memory, up sensory memory. of versus ones, unconscious. 198) stresses strong on constraints,by of new of control, workspace, of system, species, would on maps, of situations.

163should (1990) stresses of of planning. byof involved, areas. isby of of of surroundings of concepts, or gestures, or or of gestures. support of consciousness by Baars, processes brain, of process space. of processes conscious, i.e. processes. is’representation’ is used for states. of of input. represents. has show of represents. consciousness, is such as postulates, focus of as of sensory our do use of our of thought, However, Baars, by ofIn Baars, I would say thus by of of beliefs, or items, would of of consciousness or for

164of such or ofsuch as of do of as brain. brain, has or cueing. consciousness sensory supply on such O’Brien (1999) forward would ais reasoning, planning, by consciousness. no or networks up patterns, of asense. is by of processes by of of neurones, ofby of of neurones. Such PDP networks, of bysuch patterns. Consciousness is ofaby structuring. In own products, as as of O’Brien of consciousness", patterns, process ofconsciousness, of processwould one, O’Brien (1992), consciousness is of systems on of isis Ifconsciousness would we working of conscious, we such thing. I is stressing of is of such wecolours, forms, forms,

165sound, or sound smell. Thus expression, hit, so sensory areas. of (1989), forof possibly by ofstate, aof consciousness is of processing, nor of consciousness is brain, isposition, (1991) (1987) isright. Consciousness thus is basis for on of ofof use as sound way of reasoning. is world we about. thoughts, nor such of O’Brien (1999), (p. 149-150) should answerwould above, sensory areas, by is provided. of (p. 153)forms of networks of is right, we sensory consciousness. In structure, composed. is a(p. 167) of is no is given, new states. is O’Brien Opie’s of (p.168): would for ever. He suggests should of of by input, is off"(

166of or of of consciousness, is for consciousness. isby way (p. He asks isby has patterns,to, for analysis. If consciousness is process ofstate’s on processes of is or O’Brien as is aof state, or of consciousness by sensory thusepisodes. of consciousness we of by concepts. by weinvolved. However, of ofO’Brien on, isphenomenon, ofofconsciousness is as opposed of as or towardsor so is consciousness or, for of thus for Consciousness is of is basis ofour use of world manner. of which, for purpose, conscious. views (1997), (1197), and Flanagan (1997).of (1997) (1997), who is of processes, we our states, would

167of as well." is no conscious. who "Oh, is crossing, Ihour", has is by (1989), who of for has pain. -- consciousness thus or discussed is is aaor is as true, as course, use of is or orally, visually, or of our system, is used sentences. expressions (1997) discusses why actions,new tasks, of of situations. such for of world, for aof of ourof is of flow of or of understanding, our we know we Kant, stresses of ’intuition’ as sensuous of of

168of processes, bybrain processes.forof consciousness. He stresses forconsciousness consists of of is of our consciousness as as functions. his consciousness of He by noni.e. would mind. I suchexist. sense ofword, is of ofby word oruse of word by broadening. of X such used as of X processes. knows way isour of has represent, such by or as For of hisof of observes onouts on of phasesof program. For is is way shouldin. for user of system, state, or out, as ais aall. by represents, for we possible, as of is by our for us

169design, has for nowesay has consciousness. course, his own states, input. does For has is of structures. If we would of states, sensory as symbols for states, or symbols of sensory of using program. does know has ofused we why isso. can, possibly future, kinds of systems described, formiss is doing. For hasoneself, on on acts, is towards these. is of it, is like.In of (1997) we say systems or process manner,such systems no of is in. isconsciousness. is is of states, processes and "Consciousness isof of is noisy. knows." ofor icons. He knowing is has value. processes, would output. He (1985), who has 362) for or urge, of consciousness 536-7) is "Conscious or unconsciously,

170or vetoed." unless has stop it. us we lot, speech. say of of slips of we, so on ourthem, or we fun of of them. we we said, we ourprocesses possibly of as processes or are. or of of such processes is possibly no power or processes or would we them. of of processes whenor sensory of or symbols onmaps, results. byfit, as for processes. If blocked, or chunks of our or as such, as I say of tea", of coffee, Iof of or of I want, on maps, sensory possiblyof is as of cups of is or I was say of for of was, ofcourse, miss by strong

171of cups of cups of our of wrong orders or asfields. system, loop. In his model, of word form, word In loop. don’t of such as of muscles. I ausing does when shethick, by avowels manner. She, however, of voice.consciousness does or processes. of workings of brain, does of these, on ofof sensors used I maps. we of our surroundings we of thinking,we of our body surroundings. we of ofus we dothat, we do this, by we know we we do, such we for we and what we do.

172or isof states, this. 5.2 Do all conscious states involve thought/judgement?In I discussed Carruthers’ (1996) non, or or of consciousness, is for In essay, (1998) onunderstanding, answer is ahas no proper, of concepts, as input. serves serves sets of of who strong on of consciousness is (1996). He proposed senses by processes up 30), is no is non of 35). view, is is as proposition. of is for is is ofsuch using as of Indiscussion is has of CS (= consciousness, CN as consciousnessconsists of as basis, C1 consciousness or awareness, C2 consciousness CN or C1, ’apperception’ 81ff.), might, Nelkin, Baars’

173workspace, possibly 227) . Hefor by of ofconsciousness suchas awareness. I discuss his does Nelkin’s Nelkin’s is as of ofi.e. of pain, of afor 75). is no of such of is of ofis by of pain, doessomewhat, bydo is no such of ofby does or occurs)." is thus of (CS+C2), as CS isbody." position, is for body, as we know. Such we muscles, of endorphins. painful, we as for our In we pains, of kinds of for of us. we we as as ofof Since, is no of states, for body", C2-consciousness is for is, thus we of twoof consciousness, CS or other, C2 thus is. is presented. of morphine, who "say no hurts" 61) nagging, when hurts. of is now does is of 68), isour of is

174now of of consciousness.by He do field, do He holds field, senses, do state. In of Block’s consciousness consciousness (cf. 3), would say consciousness field.CS CN, consciousness, C1, field. C2-awareness. him, of aC1 C2 CS C2. or is (1996:125). C2 CS would awareness. consciousness, is has CS/CN or C1as By has no has no (nor does C1 ...). In sense is is for ... If is of S is Now, Nelkin, no CN no C2 field, C1, propositions. does do propositions. Rather, when for is X or is field, guess aproposition. I would guess of two factors, as sensory field. so of ofproposition. of by field. of propositions. is by person, is of input. of processes of other. person does why he assents. Thus he does judge,

175is of. He as guess. He is sensory by of proposition, as of in our surroundings. is i.e. byguess of person by has nofield, he, ofcourse, his his field, oruse of his noises his person his field, byorstrong is made, uses as body’s space. is person is using as athus does is on sensory input. Hehas no C1 consciousness field, asas is field. guess is aproper. way does field, we say person is his field, is unconscious. is wrong as does, sensory input, C1, (1996:120). guess of do by guess is or false. of Nelkin, shows CS C2has hue. In hues thus

176is sensory is isprocessed, is knowing why is chosen. ofperson sees hue, we should say person’s is hue, by sensory it. uses CN, i.e. C2, like, is is thus such of of or pictures. or for us is or aof percepts, of oror is of us is by or by Both, our of our of does is aor is has of course, of consists of asby our system. iswrong is CS, i.e. sensory input, is or is is CN is organs is doesis or images, short sensations, on states, is CS are. by or basis of sensory such wehow is forCS of we are, for we of as represent. This, of course, does is such our body our

177is around, when we do of kinds (or ofor is of of data. is, Nelkin, of C2 of our CS, we is unconsciously. I would say our iswe of. , these. data, sensitive. all, of consciousness, CS C1 i.e. C2. awould say all, states. we of do of has or on maps, on we of orof situations. I stress of or as of our sensory of for for of expressions. processes. aas of such processes has on maps. we So we or of we or we of of situations, byIn out, I oppose do 159), as C2 C1, for is bound C1-states, i.e. is of processes, ofof speech, i.e. images, or

178on of maps. of processes as of situations, of or ofsituations. However, forms, thoughts, as we so However, I or forms drawings or of pictures. pictures, suchas of pictures, of byby Conscious of is by usingof signs, or of pictures,drawings, or symbols. as such, is of consciousness by of our world is by (cf. Nelkin, for Chalmers, of (1996:188), is of C2, i.e. I would say, aissue, of all.ofawareness, or state, we of state, i.e. aof state. I ofawareness, every state, we thoughts, emotions, holds states, C1-states, states, CN-states, a207), of we of such is uselessdoes sense, would we of of that. know we weor ’feel’ as of thinking,processes is conscious, processes

179as results. on of maps, of such on of concepts, process. i.e. so as sensory of input. sensorial, maps, maps. In this sense say states, i.e. thus of structures, beginning, is growing sets of of is field, of is by of kind, of by of contrasts. newmanner, as is of In of grown 5.3 Are there different kinds of consciousness?(1997 two kinds ofconsciousness, consciousness (P-consciousness) consciousness (A-consciousness). Though, him, his for his two kinds of consciousness, He P-conscious of properties. do of program. Thus aperson possessing of of way. P-conscious has acontent which is the ’feel’ of is state. we

180P-conscious of sensations, hand, is used for speech. is ’representational’ in sense is used used reasoning. sense se states. for are, Block, such asthoughts, beliefs, desires, etc.stress of such or of situations. couched, would of of feelings. is of or sensory processes conscious, of processes consciousness. I by is noconsciousness. In I 372), who consciousness is function. consciousness has nofunction, A-consciousness, is stresses consciousness is of so of sensory memory, is, of events." him, worldis of I would consciousness is consciousness of is by ofof Block’s of P-consciousness isof noise, is P-conscious of A-conscious. we has P-conscious of of(1997) sensitivity’ sensitivity’. is so suppressed by ofspeech, sensory we for of of noise. course, so thus of In Block’s terms,

181Block’s own of we of consciousness, was such louder. thus way. is processing, of of system, of consciousness. is suppose person, for while, was is as does, of P-conscious A-conscious. is of isis by as of kinds of pain, orcolour, for red, for on our sensory maps, on on maps. is forknowing Red. If we new on bypreviously. is or sensation. iscolours. of maps, of or sensation. for consciousness on orBlock’s for we of as round thing, by of of ring. Thus is no of P-consciousness. has use of thing. If we don’t of awe round for we as round. round of round forms don’t know our like, them. for of when we asone, is as Thus is

182aprocess. of know is by itself. is is else. else. sensory anything. is us byfeelings, is of A-consciousness. is is no P-consciousness as such such has ais by ofis way or we of Aas as of by person, would is of by say of is, would is hisfield, does it. Block, such personwould P-consciousness. person is, byBlock, P-consciousness his field. of (1997) person has is of of 366), us." person pressed it. hand, has no of consciousness towards such is is so of boundedness

183support of his of Luria’s (1972) wounded who has aas ofhis own life history. He misses of events, has as thus stories, his own history. of is in, namely consciousness.of two kinds of consciousness, we found (1996), who of (CS+C2) consciousness, is by of mind, sensory and modules, model, consciousness issensory consciousness by of modules. In cases, sensory is or iswe consciousness sensory output, is foris good for how works. is good for as workings ofof world. By is next, sensory maps, binding, features,we of is (1997). He 309) has world as way." is observer, shape. hand, 309) ispossessing would used of so for who of all. possession of concepts." He to Peacocke’s (1992: 61-62) ’scenario content’ as suggest of should by ways of content’s is

184by fields, fields, fields. Inby by sensory types, i.e. do ofof of self. Ais two or so is concepts,as objects.has space. Iis no ofof aofis for of is noor of for expressions. of course, for surroundings habits. no concepts. However, such is as of aby i.e. as of sensory data, asof world as for by for of up consciousness of humans, of kinds ofas wewe sensitive. However, for consciousness is life, as it. consists of by and sensory fields.of surrounding, is the basis for consciousness of thinker, (1982) assumes,

185I glory, on growingas of of is system, as beginning. is up of on sets ofdata, of concepts. ofkindsbrains, is of with. looks like, of worldindividual’s consciousness. contents, by structuring.or others. Form is byup or of, for round square, is orof, for green, is ofup would no thus no is way of of food ofbefore, by way was of is ofsuch of of of food. would by smell, taste, of form. by byof isby of stuff isby of offor our dog far. assign when boxkinds of points, ( 427) sort of consciousness- of consciousness this, of

186course, we agree. or of them, or isof." So of pain, forfeelings. of as ofBurge’s of goes on is we is of does it, do would would ortowards of pain. is power of would or is no phenomenon.we skin is or is has hand. If point. of of of brain. no of is of would as So we no two contexts. we powers does byconsciousness. of consciousness is terms. consciousness. I is is aconsciousness He goes on "Conscious or consciousness is ’essentially’. me, who hasworked for has questions, thought, or thought, is orit. has ordrawing, or or

187or form. Ais necessary, such issort of thoughts, as for of sensory is of them. is i.e. is orways. we process of is or bysay was state. has sense, wewould say we as thought, as asof or is as aof thought. Anyhow, for us has thought, as thought. of course, aamanner, as of consciousness, we is of such as of our brain, is these thoughts. as pure. anything.is is way is way by us asof of surroundings orof or otherwise. For us, when we them, of or of on screen.

188by of or gates. So we as aaof use of or for us ofon our our as ways. ofbiases, situations. of of words true. sets ofwords, by on or story is kind, is control.5.4 Is there a 1-1 correspondence between brain states conscious states?states, by consciousness. by consciousness. (1997) has aof by of discussion 1). Thus weof on states. do was by O’Brien (1999), who of processes should consciousness. foris how should as as aone, or as as person. Should sense, no twostates, of person, same. of or

189thus of on brain. thus of same. of thus on of states, is asor case, across of instances,of or for shortprocess of how short is bysense above. his by new concepts, newnew concepts.by of by assembly. Such changes, of course, processes. for on stands such growing network. 2. sensory preserved, such possible. shows or way. In is ainputs. sensors sensory same, grown by ofinfancy. of i.e. groups of on of of of for sensory organism, of sensory organs, for up for

190sensory fields, possibly by of of is with. systems ofway, world way, does of function. for people, has found has is of awareness. He uses used by Putnam, function, function, by means, by states. Thus of states, assumesby on how of is defined. would when has aof pain, of way does138) was proposed byphilosophers, such as Putnam, as proposals for ofby states, of states." is as state. by methods, such aswarmth, areas. He stresses parts, states, isview. "But, use ofparts, isof support." followsor systems of or systems of states, states, is endeavour. of

191of or systemsassumes terms, as processing, consciousness is as has ’feel’ it. processes of of conscious, of. for is (1996) who assumes is ofis of ofCN-states, i.e. of properties, of C1-states, i.e. of states. of, we (1997)of consciousnessnow Chalmers’ consciousness discuss hisfor of states, of (1996). He does consciousness isis kinds of dualism. of) uses of endowment. He wants aThus, two systemswould consciousness. is as is by is of kinds of it, ofof awareness, awareness, as aour use of as we use of behaviour." This, ofcourse, is Flanagan’s sensitivity’, or Block’s of consciousness, by does consciousness. or ahas of awareness. Now, Chalmers, is

192of or consciousness, is surrounding of Fromconsciousness by do 11). him, of consciousness is we how works. is so for consciousness. byconsciousness. Chalmers, of course, wants of consciousness. He does wants show for of consciousness. of consciousness, aspects. is why is oni.e. why is no two (i.e. A’ = of do us of how does consciousness. 203) of - access, - is of by experience?... is ofconsciousness. Why doesn’t go on ’in steps He wayfor dualism, properties. is possible, witness zombies, of do we do, no consciousness. is(1997 who his is bow. In Jackson’s we up room, who knows when she is 176) how goes. when ways for on sensory input. He

193of 1. is 2. I 3. or Consciousness is by consciousness we should Chalmers’ does has noor of He by is in. is ais holds thoughts, or does is is is as or on basis of For that, own or process. However, would know is anything.his 148) by "In response of twin, we of by is ame, his aperson view, we know we or we or we 208) is good of show 1 of of research, shown a213) for of consciousness by laws should consciousness systems. is supposed for is aone, on constraints. has aconsciousness is suchthat, for of book is by aof book". He of as follows is consciousness isawareness, is of) isis

194of his theory. He of If is consciousness, as is for us, of consciousness has is of by on basis ofconsciousness, i.e. of such asof steps behaviour, steps proposed models. is should way of or as of awareness. is of of blindsight. He227) by is He or is no sense of of for control. isguess of corresponds Block’s of super blindsight, his cases, consciousness is as himself. He as his consciousness consciousness, byconsciousness was present, or Block’s was person was was consciousness access-consciousness, person does person consciousness. If there. we them. suppressed by properties, thus do so there. expression is frustrated, so to speak. In this we sensory data, is consciousness ofBlock’s was

195was consciousness was consciousness six. why shouldflashes. wants uphold, byhis is was now Chalmers’ ’Absent of is says aof of thus systems This, of course, would consciousness wouldorganism, such of consciousness, or ison consciousness, is ways, by of (cf. 1992), would properties. So by for consciousness. ’absent qualia’ wants show absurd ofsuch is is thus position. isofconsciousness. two systems consciousness, kinds of consciousness, for such that, would system, wouldwould From systems would absurd. used his has has no would for between, of or or or few of number. would no produced. Thus of

196person ais red, his would pink. He kinds ofshades of his is of or less greyish pink. In his his person would of his In thus up kindsof we as true. is, fact, by 66f.), who by his was one. basis of consciousness, so absurd ’absent qualia’ position, however, is worthbecause, on from, finds on of as or However, of of is is or wants world sensory gets, wrong his of hisor Chalmers. Thus unless we consciousness of of all. of on So Furthermore, does says for own states, is of system. as his states. This, of course, is does faded, for would for of of on hissensory of vision, by chips. He would

197his knowledge, use of ofis two systems is aof If of or would by then, of byblue. would we seconds other, would or on how is twowould is red", I blue. However, does ison of is is of aswas now blue. would confusing. thus would alibrary, is as now new is how ais concepts,of episodes, of of of In memory, of fields, by of aon maps. memory, i.e. ofobjects, is by sensory sensory Thus, achips, strength, would would no sensory by possibly blue, would memory, episode, wouldon or, switch, there, thus would as now. is sensory involved.

198would memory.of ofnew would same, hasas finds of consciousness whenone’s should change.puts wrong: do is subject. we suggest, ourhypothesis, has no is bound sensory field, thus goes there. course, is of shows is or we possibly donot. or So our know, nor know as his is by Note, by way, would by our person or as would by we would up is is all, is aor disproven. this, ofcourse, is no twosystems. is we up is Searle’s versus Chalmers’ position, of our is by system, of Chalmers, however,

199succeed. his himself. aof is by is is his stronger, basis of his of way consciousness. so, us asks If systems conscious, of is answer who do his In essay is byI discussion by our on or of our system. Thus we ofof is made. sources for somehow it. of situations, ouror of these, is maps. ofprovide, maps, for of space, forcolour, ones for taste, sound, smell, couched. hasof is of maps. consciousness is by such as ais processes. by consciousness is found above, couched.of by them. ofis of fields. of or situations, i.e. as expressions of

200aspects,

201by sensory of map. was as discussion ofsuchas planning, designing, will. to, of 2), was worked forconsciousness is episodic. sensorial, or field,maps. of or of inscriptions, spoken or or otherwise. of of was as of when field, is is bytheories, isconsciousness as of such 4). Thus, no consciousness. onmaps, or on maps, or onof is is or ofor episodic.is episodic, or

202we something, of oron or maps, on wesensorial, or episode, on is of of of concepts,episode. memory. In way we is way of isinvolved. of was by of order, of consciousness has issues consciousness issue consciousness is of states, or of answer as we designs, plans, as of as our of own states, we ourheads, we our surroundings our worlds ofis orInsense, of propositions, sentences, i.e. go or falsehood. narrow sense, we images, designs

203on side, emotions, gestures, oror or propositions. far, we as issue, kinds of consciousness. hasconsciousness consciousness. This is for of as afor processing, consciousness, for output. is is thus is of consciousness. is is thus aby or is is fields, maps. is is as senseless. we no of orpropositions, of concepts, i.e. for growingof or of we of on maps. Thus is of consciousness, is issue is is 1-1 is states, processes, corresponds both, Consciousness is of orof system, properties,fields,

204I address of ofconsciousness is background, has no of consciousness or processes or has has of is of are, of as we used. consciousness as such processes by correspond, on basis of research. Thus, is research. hand, we should of of as our heads, or we can’t there. or of our is our behaviour, our surroundings, of of of feelings, maps. ones ones isour dispositions, beliefs,feelings, desires, and preferences.

205C. 1998. of Carruthers, Thought, Armstrong, D. 1997. What is consciousness? : 721-728.Anderson, R.E. (eds.) 1998: 204-211.Baars, B.J. 1987. of oftheory, E. (eds.) 1987. Cognition, Baars, B.J. 1997. approach to consciousness. : 187-202.Bartsch, R. 1987. Norms of Language. London and New York: Longman.Bartsch, R. Situations, Tense, of System of Bartsch, R. 1996. aof Formation. 421-Bartsch, R. 1998. Semantics. A Logic,(= CSLI W. A. 1991. Mind. W. G. (eds.) 1998. A Bod, R. 1995. with 1995-4. for

206Boden, M. 1994. is Boden, M.(ed.), BFG : 375-416Block, N., O. Flanagan, G. (eds.) 1997 as ), Theof Consciousness. Mass.: Brown, C.M P. (eds.) 1999. The of Oxford: University Press.Burge T. 1997. Two kinds of consciousness. : 427-434Carruthers, P. 1996. Thought, Consciousness. Cambridge PUniversity Press.Chalmers, D. 1995. up of consciousness. consciousnss Studie, 2, 200-219.Chalmers, D. 1996. The Conscious In of Oxford University Press.Chomsky, N. 1986. Knowledge of Its .Chomsky, N. 1995. Nature. Vol. 104. no. 413. 1995: 1-62.Churchland, P. M. 1986. Neurobiology. In: Mind Vol. 95, no.379, July 1986: 279-309.Crick, F.H.C. C. Koch. 1990. Towards ofCrick, F. Ch. Koch. 1997. Towards ofconsciousness. : 277-292.D. 1991. Consciousness Brown, D. 1995. Darwin’s Life. Londond: Allan lane. Penguin Press.

207Dreyfus, H.L. S.E. Dreyfus. 1986. The of Computer. New G.M. 1989. The A Theory New York: Basic Books.Elman, J.L. 1990. Finding Structure in Time, Cognitive Science 14, 179-211.J.L. 1993. J.L. 1995. as System. Port R. T. (eds.), of Cognition.J.L. 1998. Life, Systems. Evans, G. 1982. The Varieties of Reference. Oxford: University Press.Fadiga, L. Gallese, V. 1997. Flanagan, O. 1991. of Consciousness. Reconsidered. Cambridge, Mass.: M.I.T. Press.Flanagan, O. 1997, Conscious suspicion. : 357-373.Fodor, J. 1976. The Language of Thought. Hassocks: The Harvester Press.Fodor, J. 1987. Psychosemantics. The of Philosophyof Mind. Cambridge, Mass.: MIT Press.Fodor, J. 1997. of Fodor, J. 1998. Concepts. Went Clarendon Press.Fodor, J. B. 1990. ofwhy Smolensky’s does work. 183-

208J.L. 1997. spoken Garson, J.W. 1994, Grossberg, S. 1999. 8: 1-44.Grossberg, S., Mingolla, E., and Ross, W.D. 1994. A neural theory of of boundary, surface, R. 1997. we G�zeldere, G. 1997. Is consciousness the perception of one’s own :Hagoort, P., Brown, C.M, L. 1999. ofHebb, D. O. 1980. Essay on . N.J.: Horgan, T. Tienson, J. 1992. St.Davis (ed.) 1992, Horgan, T. and Tienson, J. 1997. Pr�cies of Connectionism PhilosophyKandel, E.R., Schwartz, J.H., Jesell, T.M. 1995. of Kosslyn, S.M. 1994. of Kreiman, G., Koch, Chr., Fried, I. 2000. Imagery neurons vol. 408, 16 November 2000: 357-361.Kripke, S. 1982. Wittgenstein: On Rules

209Kripke, S. 1997. The Identity thesis. : 445-450.D. 1990. of byPositron of , Vol. 2, no. 4: 358-372.Leeuwen, C.van, Steyvers, M., Nooter, M. 1997. for W.J.M. 1999. of In Brown Hagoort (eds.) 1999: 83-208.Levelt, W.J.M., A. Roelofs, and A.S. Meyer. 1999. A theory of Luria, A.R. 1972. The with The History of Cambridge: Harvard University Press.Lloyd, D. 1996. Consciousness, connectionism, AMatthews, R.J. 1991. Psychological Reality of Grammars. A. Kasher The . Oxford University Press.McGinn, C. 1991. The of . McGinn, C. 1993. Consciousness. of Philosophy. The Limits Lycan, W,G. 1997. Consciousness as internal monotoring.: 755-772.J. 1998. mapping. (eds.) 129-Nelkin, N. 1996. Consciousness of Thought . O’Brien, G. J. 1999. of experience. 22: 127-196.

210Pavio, A. 1986. Mental A . New Oxford University Press.Peacocke, Ch. 1992. A Study of Concepts. Cambridge, Mass.: MIT Press.Piaget, J. 1953. . 1965. Putnam. H. 1981. Brains in the vat. In: Reason, Truth, . University Press: 1-21.W.V.O. 1974. of Knowledge. Roediger, H.L. and L.M. Goff. 1998. Memory. In : 1998: 250-264.Rollins, M. 1989. Imagery. New Sacks, O. 1985. The who Mistook his Wife for Hat. PanBooks, Picador Edition.Sacks, O. 1985. The Who Mistook his Wife for Hat. Pan Books. London.Saffran, E.M. A. (1999). Scha, R. 1990. Taaltheorie InQ.A.M. Kort G.L.J. (eds.), voorH. 1996. on Chomsky’s Thought". Searle, J. 1992. The Rediscovery of Mind. Cambridge, Mass.: MIT Press.Searle, J. 1997. The Mystery of Consciousness. London: Granta Books.Smolensky, O. 1990, Tensor of

211Berg, M., Bod, R. Scha, R. 1994. Corpus-based of 9 IILC. for Logic, ofVision, G. 1998. Philosophy. L. 1986. Study Oxford University Press, Clarendon Press.L. 1960. (Engl.: Zeki, S. 1992. Brain. ,Ziff, P. 1960. Semantic Analysis. Ithaca, N.Y.: Cornell University Press

213185

2147819635

21569

21665

217Form 185Garson 98; 101Grossberg 114; 116Grossberg, Mingolla and Ross 114Hagoort, Brown, and Oosterhout122

2186833Jackson 192Kandel, Schwartz, and Jessell 116

219know how 26; 27Kosslyn 154Kreiman, Koch, and Fried 136131

220P-consciousness 179; 182

221process 109164160

222robots 15

22338147196steps 98

22413188

225183144129115