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AbĎěćacě: In ěhiĎ ĎĦćİeĳ, cogniěiİe ĎĳĎěemĎ aće chaćacěećiķed in coněćaĎě ěo Ďěandaćd appćoacheĎ of
aćěi®cial iněelligence and ěo pĎĳchological appćoacheĎ of cogniěiİe modeling. AćgĦmeněĎ foć ěhe ćel-
eİance of Ďĳmbolic appćoacheĎ foć ěhe deİelopmeně of cogniěiİe ĎĳĎěemĎ aće pćeĎeněed. Afěeć a Ďhoćě
oİećİieı of cĦććeně cogniěiİe ĎĳĎěemĎ and ěheić applicaěionĎ, ěhe ĎĳĎěem IGOR ıill be iněćodĦced.
IGOR addćeĎĎeĎ ěhe pćoblem of knoıledge leİel leaćning, Ďpeci®callĳ, ěhe indĦcěiİe acqĦiĎiěion of
pćodĦcěiİe ćĦleĎ fćom eĲample eĲpećience.
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A Chaćacěećiķaěion of Cogniěiİe SĳĎěemĎ. Cogniěiİe ĎĳĎěemĎ ćeĎeaćch iĎ of iněećeĎě noě
onlĳ in ěhe coněeĲě of aćěi®cial iněelligence ćeĎeaćch. Making ĎĳĎěemĎ moće cogniěiİe can
faciliěaěe hĦman iněećacěion ıiěh compleĲ Ďofěıaće bĳ adapěing Ďofěıaće ěo hĦmanĎ inĎěead
of making hĦmanĎ adapě ěo compleĲ Ďofěıaće ĎĳĎěemĎ [FHĻĖ]. Foć a naěĦćal oć aćěi®cial
ĎĳĎěem ěo be called cogniěiİe, iě ěĳpicallĳ haĎ ěo haİe ěhe abiliěĳ of high-leİel cogniěion,
ĎĦch aĎ ćeaĎoning and planning, baĎed on ĎěćĦcěĦćed knoıledge ćepćeĎeněaěion ćaěheć ěhan
Ďimple feaěĦćeĎ [La1Ĥ]. AĎ ćeĎeaćch in Ďěandaćd aćěi®cial iněelligence (AI), moĎě pćoblem
domainĎ of iněećeĎě can onlĳ be ěackled ĦĎing heĦćiĎěic appćoacheĎ.

In coněćaĎě ěo Ďěandaćd AI, ěhe deİelopmeně of cogniěiİe ĎĳĎěemĎ haĎ ěo be ćelaěed ěo mod-
elĎ and ®ndingĎ of hĦman cogniěion and iě haĎ ěo be condĦcěed on ĎĳĎěem leİel ćaěheć ěhan
pćoİiding a ěool boĲ of Ħnćelaěed ěechniqĦeĎ. Hoıeİeć, in coněćaĎě ěo ěhe cogniěiİe mod-
eling meěhod of cogniěiİe Ďcience, ěhe ćelaěion ĎhoĦld be qĦaliěaěiİe and on ěhe leİel of
genećal pćincipleĎ ćaěheć ěhan qĦaněiěaěiİe, on ěhe leİel of deěailed compaćiĎon of hĦman
pećfoćmance and ĎimĦlaěion in a naććoı empićical Ďeěěing. In conĎeqĦence, ćeĎeaćch in cog-
niěiİe ĎĳĎěemĎ ofěen needĎ ěo be eĲploćaěoćĳ and cannoě onlĳ depend on ěhe compaćiĎon of
meěhodĎ ěo meaĎĦće pćogćeĎĎ [La1Ĥ].

Manĳ aĎpecěĎ of cogniěiİe ĎĳĎěemĎ aće ěo compleĲ ěo be deĎcćibed oć modelled on ěhe
leİel of neĦćal pćoceĎĎing [FP88]. FĦćěhećmoće, a cćĦcial chaćacěećiĎěic of hĦman cogniěion
iĎ ěhe abiliěĳ ěo ćeaĎon oİeć eĲpliciě ćepćeĎeněaěionĎ and ěo İećbaliķe and commĦnicaěe
ćeĎĦlěĎ of ĎĦch ćeaĎoning pćoceĎĎeĎ [SK11]. In conĎeqĦence, ĎěaěiĎěical modelĎ aĎ ıell aĎ
Ďěandaćd black-boĲ machine leaćning aće noě ĎĦf®cieně foć cogniěiİe ĎĳĎěemĎ. While iě iĎ
indiĎpĦěable ěhaě moěoć leaćning, aěěeněion and pećcepěion aće fĦndameněal foć higheć leİel
cogniěion, ěo fĦl®ll ěhe aim ěo genećaěe Ďofěıaće ıhich adapěĎ ěo hĦmanĎ, ěhe focĦĎ of
cogniěiİe ĎĳĎěemĎ ćeĎeaćch haĎ ěo be on ěhe knoıledge leİel.
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CĦććeně Cogniěiİe SĳĎěemĎ. Eaćlĳ AI ćeĎeaćch had iěĎ focĦĎ on ěhe ideněi®caěion and
ĎimĦlaěion of genećal pćincipleĎ of iněelligeně behaİioć [NSĖğ]. Oİeć ěhe ĳeaćĎ, ćeĎeaćch
moće and moće focĦĎed on Ďpecialiķed appćoacheĎ in diffećeně aćeaĎ ĎĦch aĎ machine leaćn-
ing oć aĦěomaěed planning. Hoıeİeć, dĦćing ěhe laĎě decade, ěheće iĎ a gćoıing iněećeĎě in
cogniěiİe ĎĳĎěem ćeĎeaćch, alĎo Ħndeć ěhe labelĎ of hĦman-leİel AI and aćěi®cial genećal
iněelligence. Tıo pćomineně ĎĳĎěemĎ aće FoćbĦĎĄĎ Companion Cogniěiİe SĳĎěemĎ [FHĻĖ]
and LangleĳĄĎ IcaćĦĎ aćchiěecěĦće [LaĻĖ]. The companion ĎĳĎěem iĎ baĎed on concepěĎ of
analogical ćeaĎoning and applied aĎ ěĦěoć foć qĦaliěaěiİe phĳĎicĎ and aĎ game ageně. The
IcaćĦĎ aćchiěecěĦće addćeĎĎeĎ ěhe pćoblem of gćoĦnding higheć cogniěion in pećcepěion and
acěion and ıaĎ applied ěo dćiİeć ĎimĦlaěion in Ħćban enİićonmeněĎ. Anoěheć cogniěiİe ĎĳĎ-
ěem iĎ IGOR [SK11] ıhich addćeĎĎeĎ ěhe leaćning of pćodĦcěiİe ćĦle ĎeěĎ fćom eĲample
eĲpećience. The hĦman abiliěĳ ěo genećaliķe oİeć obĎećİed ćegĦlaćiěieĎ iĎ pćomineně in
langĦage leaćning (e.g., gćammać ćĦleĎ) bĦě alĎo in leaćning ćelaěionĎ (e.g., anceĎěoć) and
genećaliķed pćoblem Ďolİing ćoĦěineĎ (e.g., Toıeć of Hanoi). Hoıeİeć, machine leaćning
aĎ ıell aĎ leaćning in cogniěiİe ĎĳĎěemĎ iĎ ofěen ćeĎěćicěed ěo leaćning ¯aě concepěĎ oć će-
infoćcemeněĎ of obĎećİaěion-acěion paěěećnĎ. IGOR iĎ baĎed on an indĦcěiİe pćogćamming
appćoach ıhich ideněi®eĎ ćegĦlaćiěieĎ in Ďĳmbolic paěěećnĎ and pćoİideĎ a ćecĦćĎiİe gen-
ećaliķaěion. Iě ıaĎ ĎĦcceĎĎfĦllĳ applied ěo leaćning in pćoblem Ďolİing, leaćning ćecĦćĎiİe
ćelaěionĎ and leaćning Ďimple gćammaćĎ and iě alĎo can Ďolİe nĦmbeć ĎećieĎ pćoblemĎ aĎ
inclĦded in manĳ iněelligence ěeĎěĎ.

ConclĦĎionĎ. When ıe compaće ěhe pećfoćmance of cĦććeně cogniěiİe ĎĳĎěemĎ ıiěh Ďpe-
cialiķed Ďěandaćd AI ĎĳĎěemĎ, moĎě cĦććeně ĎĳĎěemĎ cannoě compeěe. Hoıeİeć, ěo adİance
ěhe goal ěo make fĦěĦće Ďofěıaće adapě ěo hĦmanĎ, ěo aĎĎiĎě ěhem and ěo eİen help ěo eĲěend
hĦman cogniěion, iě ıill be cćĦcial ěo focĦĎ on ěhe deİelopmeně of ĎĳĎěemĎ ıhich iněegćaěe
diffećeně abiliěieĎ and ĎkillĎ and ıhich ćelĳ on pćincipleĎ Ďimilać ěo ěhoĎe on ıhich hĦman
cogniěion iĎ baĎed.
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