
    [image: Logo]
PDF Host


Report Abuse
    
      
    

    
      Poster 2 - Silvina Maestro

      Please enable JavaScript to view the full PDF

      Si lvi naMa est ro MScPhi los ophyofSc ienc e,LSE PROBLEMS 1 .Thede mar cat ionpr obl em Thispr oble mpe r tainstohowwedi s ti ngui sh,outofahuger angeofi nfl uence s,whichca usalpr oce ssest ore gardasc arr yingi nformat ionandwhichnot .Tas ksli kevi sua lormot orpr oce ssi ngha ve beendes cri bedasinvolvi nginf ormati onfl ow.Howe ver ,phe nomenali ketemper atur e,whic hc a nhavecr uci ali nputi nbiol ogi calproc esse sisnotdes cri bedass uch. Forexa mple,t empe rat ure -depe ndentse xdeter mi na ti on. 2 .The“Tr eeRi ngs ”pr obl ems Adefi ningele mentinShannon’ sconc eptofinf ormat ioni sthenee dforar ecei ver .Decodi ngoft hes igna liscr uci al .Ical lthefol lowingprobl ems ,thet reer ingspr obl emsa sthe yhi ghl ightt hepos sibi li tyoft hei nfor mat ionga the redbyne uros cie ncet obea li ket heonewe e ncount e ri ndendr ochronol ogy;t heri ngsprovi deinf orma tiont ousbutt her eisnotr ealse nsei nwhi chtheypr ovi deinf ormati ontothetre e . 2.1.Theprobl em ofne uroimagingaspr oofofinformati on Ne ur osci ences tudi e susuall yusetheme a s urementandinte rpre tati onofs i gnal sint hebra inbyneuroi ma gingme t hodssucha sfMRIorBOLDs i gna ls .Whe nmea s uringne ur onfir ingitiscommont o encount erthec onceptualassoci ati onofi ncr easeoff i ri ngwithanincre a s eofentropy.Butiti suncle ariftheuseofstat ist ic alme t hodst oi nt erpre tt hesi gnalsobt ainedisindeedevidenceofaninfor ma t ional proces sbetwee nne urons.InShannon’smode lt hereisanimpli citre ceiveroft heme ss agetha tneedstobede code d.Iti sunc learwhoistheinte nde drecei verint hes ynapsiscas e,anotherneur on,anot he rr egion orthebra inasawhol e.Theimpor t antquesti ontounde r st andthephenome nashouldcent erontheperspecti veofthebrai n;thisis ,whetherthesignalsre adbyne uroi ma gingarere a l lybeingusedbythebrain it self . 2.2.De ri vedde c odabil ityaspr oofofinformat i on Itiscontenti ouswhet herus i ngme t hodsofde codi ngthatuti li zeder ivedmeasure ssuchashemodynamicres ponseinBOLDs ignal scanyiel drel iableexpl anat ionsoffunct ion.BOLD-contr astimagi ngwor ksby obse r vingdiff ere ntare asoft hebrainthatdis playact ivi ty.Asdepe ndentme a suresBOLDa ct ivi tyisonit sel fnotli kelytodemons t rat eanyfunct ionalsi gnif ica ncesincewei gnorewha texact lyisbei nge xpl oit ed byt hebrainandwedon’tknowt hattheinformati ondecodedisac tual lythesameaswhatthebrai nmightuse. Theme t hodsusedfordecodi ngmi ghtt rans formtheinputdatase tinawaythatle avesita symme tr ic towha twemi ghtwanttoidenti fyasthea ct ualunderl yingbrai nproce ss.Als o,change sintreat mentoft heclass ifi erscanrenderdat aincompre hens i ble . 3. Thes ende r/r ece ive rpr obl ems Thes eprobl emsinvol vet hemappi ngofShannon’ scat egor iesontobra inphenome naandexpl orewhethe ras e nder -channe l-r ece ive rst ruc tur eca nbef oundi nthedi ff ere ntl eve lsofbr aina cti vit y.The yshowt hats ende r-c hanne l-r ece ive rel eme ntsa re notc lea rlyi dent if iabl ewi tht hesynaps einc reasi ngl ynolongerconsi dere dthepar adi gmat icsi gnal -t ransf err ingphenomena. 3. 1.Isi nformati one ncodedbyac t ionpotenti als ? Thebasi csynapt icmode la s s ume st heprese nceandabse nceofact ionpotent ia lsal iket heencodingoftheval ues1a nd0.Basedont hi s,t hef unc tioni ngofne ura lsys temshasbee ndescr ibe dinr elati ontomeas ure ment sofneur ona lentr opy .However , morerec entst udi e shaveproducedexpe riment alevi denc ethatpoi ntstoamorecomple xpict ureofbra i nproces seswhereint erspikeint erval sc a nbes ee naspar toft hesigna landnotj usta snoi se.Spiki ngi nneur onsmi ghtbeameanst oothe rends ra thert hantr ansf erofinfor ma ti on;thuswea r epushedawayfr omt heide athatt hemainf unctionofthebrai nistha tofpropagat ings i gnals 3. 2.Pr obl em ofde fini ngre gions . Thepr obl emiswhet herwecanunequi voc all ysa ytha tthea cti vat ionofane ura lar eai sca tegor ica ll yinvol vedi nac ert ai nta sk. 3.3.Dif ficul tyinidentif yingchannel. Wi t hintheShannoninformati onframeworkwenee dtohaveacl eardel ineat ionbet weense nde r,channe landr ece iver .Howeverwhenwelookatneur alphe nomenathi sdel ine ati oncomesnotwit houtdi ff icul ty .Iti soft enass umedtha tthebra inca nbedivi dedi ntopa rtsormodule sa ndt hatthos epart s canbestudiedinrel ati ont ocer tai na ct ivi ti eswi tht heus eofneur oimaging,howeve rthi sre mainsanass umpti onandi tmightbet hatthebr ainc annotbemappe dintobra inmodul es;t hatt hebrai nismoreli keaunif iedsys temtha tworksasawhol e,wi thnodef ine dandc ont ai nedsubcomponent stha t communi cat ewi t heachotherviachannel s. 4. Thepr obl emsofc ont ent I nSha nnon’ smodelt hecont entofthemess agessentisdef ini teandclea rlyi denti fi able .Theseprobl emsshowthatdespi tewide spre adus eofc ert ai nme thodst hei rint erpr eta ti onr ema insc ont ent iousa ndt hatt her ese emst obenoc lea rwa yofi nte rpr eti nga cti vit yinr ela ti ont ocont ents inc efi ri ngr ate s mightnotbeenc odi nganyrepr esenta ti onofext ernalobje ctsaspre viousl ythought ,under mininganinf ormat iona lc ha ract eri zat ion. 4. 1.Probl em ofdefi ningwhatt hesi gnal sareact uall ydecoding Theimpli cat ionoft hee xis tenc eofaf e aturecorre spondi ngtotheacti vit yofanyneur alel ementa lonedoesnotmakesenseinthepre senceofphenome nal ikes pont ane ousa cti vit yand“ empt y”s yna pse s.I nte rmsoff MRIs igna ls,t hea cti vit yore ntr opyi sinc rea singbuti tisnotc lea rift her eisar eal mess agepresentwi thinfor ma t iona lcont e nt.I tcoul dbethatsuchsynaps esar eonlyproc ess ingmetabol icr espons esra therthantra nsfe rri nginfor ma t ion. 4. 2.Problem defini ngwhatf iringratese ncode Per hapsinana tt emptt ofi tShannon’sinforma t iona lframe work,we ake rne ur alacti vit yornon-f iri ng,quiesc entperi odsha vebeenchar acter izedasnoiseanddis cardedfromthemodelsf oritnotappeari ngtobeus eful.However,t hisac ti vit yhasmorere centl ybeenre concept ual is edaspla yinganact iverol e. Theneura lactivi tythatmightsee mir releva ntt ousmi ghtbeac tual lyusef ultothebrai na sawhole.Muchofbr ai na c ti vityisnotonlyaboutastr aightproc essi ngofpe r cept ualinputa sininf orma t ionprocess ing,butitusual lyincl udesj udgment sandeveninc orr ectper cept ionofst imul usofext erna lobje c t s asi nforexampl e,parei dol ia,optic alil lusionsandincorrectpe rc ept ionofinexi ste ntsourcesasi nha l luci nati onsandpha nt ompa i n. See ingthatt hec ontentofaninformati ona lme s sageisuniquea ndcanonlybede codedinoneway,plustherequi rementforsender/ cha nnel/r ecei verelements ,Shannon’smodelfai lst ofitt henaturalphenomenainthes eca ses. Conc lus ion Thedef ini nge l ement sofShannon’ smodelremai nnotcl ear lyi denti fia blei nthestr uct ureofbra inac ti vit y.Pr edi ct ionshoul dnotbeconfus edwit hatr ueunde rst andi ngoft heunde rlyi ngphe nome na,r ega rdl essofhowf rui tf ult hemode lappe arst one uros cie nce .Ic onc ludet hati nfor mat ionr ema insa pr oble ma t icnot ionwhencha racter izi ngbr ainphe nomenaanda ttent iontot heprobl emsprese nteds houl dprovi deres earche rswi ththeappr opr iat eca uti on. 
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