
!
!

Neuroscienze, Psicologia e Riabilitazione

ISSN 2282-6009

Il futuro prossimo
DELLA SCIENZA

COGNITIVA

Special Issue

NEA-SCIENCE - Giornale Italiano di Neuroscienze, Psicologia e Riabilitazione 
Anno 2 - Vol. 7 

ISSN 2282-6009 
WWW.NEAPOLISANIT.EU

A cura di 
Domenica Bruni, Marco Carapezza, Marco Cruciani, Giosuè Lo Bosco,  

Alessio Plebe, Pietro Perconti, Marco Elio Tabacchi



!"#$%&"'%"()(*&+,'#-"(&.#-&#'+(/&(

'"0,+1%&"'2"3(41&%+-+5&#("(,&#6&-&.#2&+'"(

7''+(83(9+-0:"(;(

"#$%&'!

"(!)*+*,-!$'((.!/&%'#0.!&-1#%+%2.!
!"#$%&'()*+,%&-).(+'")/(+(0$11(-).(+'")/+,'&(%&-)2&"3,4)5")*"3'"-)
67$33&")87$9$-)8&$:+")8$+'"%:&-).(+'");7&")<(9(''=&)

3-!4+,.#-!.#'((-!'!(.!5,-2.!$%!67$'(8!39':',1','!$'((.!5,.+%&.!4&%'#+%)%&.!
),.!.*+-&-4&%'#0.!5,',%)('44%2.!'!4'#4-!$%!.1'#0%.!
>&#"%()6?%$77")

3.!5',&'0%-#'!$'(!&-,5-;!(%:%+%!$'(!:-$'((-!-44',2.0%-#.('!
2($:(%")679$+?")

"(!,*-(-!$'(!&--5',.+%2'<=,''$%#1!#'((9'2-(*0%-#'!$'(!(%#1*.11%-!!
67$33(%@+()6%(3:(3&-)5(,+()2&(77"%?")

>(+,*%4:-!?'++%(%.#-8!"(!&',2'((-!.#%:.('!)-#$.:'#+-!$'((9.(+,*%4:-!*:.#-!
.(+:().(+&()*(::$77")

@*+*,%!2%&%#%!'!(-#+.#%!$'((.!4&%'#0.!&-1#%+%2.;!(A.55,-&&%-!1'#',.(%4+.!
A+(%'$3'")*&(%'=&%&)

/.(%'#&B!C.5!)-,!D%4*.(!E',&'5+%-#!
67$33(%@+")*+,%"-);@"(+@")6+@&11"%$)

":.1',B!'!&.5.&%+F!5',&'++%2'!5',!.1'#+%!&-1#%+%2%!
/(+#$7")/(7B)

G&*(%! 45'&*(*:! :'#+%4;! (A%#+',.0%-#'! +,.! 1%*$%0%-! $%! .#.(-1%.! '!
:-2%:'#+%!-&*(.,%!
C&'"7$)!(7&()/&7&(-)!"#$%&'")2,(3:$77(-);@"(+@")5"#9(+@&)D(77(,+&)

H'4%1#%#1!.!#'I!/:.,+J!>$.5+%2'J!K:=-$%'$!3'.,#%#1!K#2%,-#:'#+!
2&,3$00$)/&::E-)2&,7&()/+&F('&-);@7&+()8+$%G(3&-)H"33$77()H(3"-).(%,$7)2$%:&7$)

/5'.L',A4!%#+'#$'$!:'.#%#1!.#$!.$$,'44''A4!%#+'#$'$!:'.#%#1!
.(+'")/+,'&(%&)

"#$%&'#(&#)"*)+),)-((.)! !



M-$B<4&N':.J!=-$B<%:.1'!%#!+N'!5,-&'44%#1!-)!=-$%(B!:'+.5N-,4!
D(7$%:&%()/,''&")

3.!:'#+'!*:.#.!5*O!5'#4.,'!&-:'!*#.!:.&&N%#.P!
<&1&(%()!$)A(7'")

C-$'((.,'!(A%#&',+'00.!#'(!$'&%4%-#!:.L%#1!
.(::&()6%:"%&%")!&)2(%?&-).(+'");7&")<(9(''=&)

Q,*4+%#1!+N,-*1N!R.+'1-,%'4!
H&%")A(7'"%$-)67$33(%@+")>(0&$%1(-)/+&3:&(%")/(3:$7F+(%'=&)

S?'.(%4:-!&-1#%+%2-S!%#!('++',.+*,.!
;#(%,$7$)A(1&")

6/?QC!T8U;!*#!4%4+':.!&,-44<5(.+)-,:J!%#+'1,.+-J!(-I!&-4+!5',!(.!:%4*,.0%-#'!
$'((.!,%45-4+.!1.(2.#%&.!&*+.#'.!'!(.!1'4+%-#'!$%!4'44%-#%!45',%:'#+.(%!
2&"I(%%&)A$@$+&'"-)J%"F+&")2&?7&"::()

@-(L!&N':%4+,B8!V#.!+'-,%.!%#1'#*.!$'((.!:'#+'!
.(+&(%%()A+"3&%()

/+%(%!$%!.++.&&.:'#+-J!)*#0%-#.:'#+-!&-1#%+%2-!'!5,-45'++%2'!+',.5'*+%&N'!
#'(!$%4+*,=-!5.,.#-%$'!$%!5',4-#.(%+.A!
6%?$7()2(%'&)

"! &-#)%#%! $'((-! 45.0%-! 5',%5',4-#.('! %#! 4-11'++%! .11,'44%2%! 2',4*4! #-#<
.11,'44%2%;!%(!,*-(-!$'((.!6%*#0%-#'!Q':5-,-<E.,%'+.('!
6%?$7()2&(+@&%(-)K&%$:=)DL)H,$@()/(3:+"-)67$33&()H"@&?(+&-).(33&#&7&(%")J7&I$+&)

@.++%! W! 2.(-,%8! @%#'! $%! *#.! $%&-+-:%.P! 3.! 6N%1(%-++%#.! $%! X*:'! '! 1(%!
'45',+%!'&-#-:%&%!
.(+&")2+(1&(%")

@''(%#1!-)!K,,-,!%#!,'.4-#%#1!
!"#$%&'")2,(3:$77(-)6#$7&()2(%?$#&)

"(!5,-=(':.!$'((AY%#)','#0.!%#2',4.Y!'!%(!,.55-,+-!+,.!#'*,-4&%'#0'!'!54%&-(-1%.!
;7&3(9$::()5(7,#$+()

39%((*4%-#'!$'((.!)%#'!$'(!&.:=%.:'#+-!
8("7")5$?+$%1&-).(+&%()D&?(%"M-)/7(,@&()>:$77()

R-:'! %(! M,-.$! >*+%4:! EN'#-+B5'! '! (A>*+%4:! /5'&+,*:! H%4-,$',!
%#)(*'#0.#-!(.!,'(.0%-#'!:.$,'<=.:=%#-!
;7&3()5$"%(+@&-)6#$7&()2(%?$#&)

C'+.)-,'!%#!5,-45'++%2.!5',+%#'#+%4+.!'!$%4-,$%#%!$'((-!45'++,-!.*+%4+%&-!
.(+&()/+&3:&%()5")*(&@")

"#$%&'#(&#)"*)+),)-((.)! /



@.&%(%+.0%-#%!#'((.!,%&',&.!2%4%2.!$%!('++',';!*#-!4+*$%-!,QC/!4*(!,'2',4'$!
('++',!'))'&+!
H$%(:() .(%?(%"-) .(33&#&7&(%") J7&I$+&-) 8(:+&1&() <,++&1&(%&-) !(%&$7()
>#&+%&-)5&)N=("0&%?-)5&3()/&0"7"::&)

/*(! 4%1#%)%&.+-! $'(('! &-4+.#+%! (-1%&N';! E.,.$-44-! $'((A%#)','#0.! '! +'-,%.!
$'%!1%-&N%!
.(33&#")8(%1(+$77()

V#9.#.(%4%!5,'(%:%#.,'!$'((.!,'+'!$'%!,%#1,.0%.:'#+%!4*!Z%L%5'$%.!
D(7$+&")8$+:&'"%$-).(+'");7&")<(9(''=&)

>((.!,%&',&.!$'(!&%,&*%+-!5',!(9%#+'((%1'#0.!
67$33&")87$9$)

3AG5%#%-#!C%#%#1!#'(('!/&%'#0'!R-1#%+%2';!'45,'44%-#'!$'%!4'#+%:'#+%!'!,'+%!4-&%.(%!
2&"I(%%&)H&11"-)A+(%'$3'")!M67$"-).(+'");7&")<(9(''=&)

"!:':%!$%!H.IL%#4!+,.!1(%!.1'#+%!$%!C%#4LB!'!('!,.55,'4'#+.0%-#%!$%!/5',=',!
.(+'")<+(&%&:")

C'.#%#1J!:*4%&J!':-+%-#4;!.!#'*,.(!.&+%2%+B!.#.(B4%48!
5(+()<,7&0(%"-).(::&()2L)*$+?"#&)

E-44%=%(%+F! '! (%:%+%! $'((A':5.+%.8! V#.! $%4&*44%-#'! )%(-4-)%&.! 4*(!
,%$*0%-#%4:-!'!(A-++%:%4:-!#.+*,.(%4+.!$'(('!.(+,'!4&%'#0'!&-1#%+%2'!
6%@+$()D$7(+@&)

H.(('!5.,-('!.%!).++%[!*#!5,-1'++-!$%!H%$.++%&.!"#+'1,.+.!
.(+&() /+&3:&%() D$%$+"3"-) 6%@+$() @&) >"##(-) A+(%'$3'") *$%3"-) .(+&()
>"+&(-);7$"%"+()6+@,)

<&#1%0'+(/"5-&(#0.+,&(/"5-&(#,.&%+-&(%="(%+:4#&+'+('"-(4,"1"'."('0:",+(>(,"14+'1#6&-"(&'(

.+.+(/"-(4,+4,&+(1%,&..+(%="(,&14"%%=&#("1%-01&?#:"'."(&-(10+(4"'1&",+@

"#$%&'#(&#)"*)+),)-((.)! 0



!"#$%&'(%()#*#)+,-(*%&)%,,+.%(*%&(#$%/,+(

)0$/+,+.+!

1#&"%20(1#23(
4/+.%&5+,-(6%$2+(7,86+(6+(9#2%&"0(

"#$%&'()*&#+!
!"#$%&'()*+,$'*#$$%&#-'*$'-.%/'*0#12,314%5#%/'*6789*:*1.%.%*,&&'..,*;#*

+,-.(,0'(1#'*%*4%(.#('*;%*<='4%(;*'*8'.5/'(*6>?@>9*'*<='4%(;*6>?@A9B*7/*12,*
1.2;#,* :* ;#* -2,0,* %..2%/'* #-* <+#'-5'* C,&-#.#0'* %//%* /2+'* ;#* 1+,4'(.'*
-'2(,1+#'-.#D#+='*6E%(#1*'.*%/BF*GHHIJ*K,11/)-*'.*%/BF*GHH>J*L)/)1=)-*GHHM9*'*
;#*4(,N/'$#*('/%.#0#*%/*+,-.(,//,*$,.,(#,*'*/%*+,1+#'-5%*%(.#D#+#%/'*#-*(,N,.#+%*
6O#*P2,0,*'.*%/BF*GH>MJ*Q/'R1%-;'(*'*O2-$%//F*GHHM9B*L'(*8%(S2'1*'*T,//%-;*
6GHH?9* /"#$%&'()* 42U* '11'('* 1.2;#%.%* #-* .'($#-#* D'-,$'-,/,&#+#F*
(%44('1'-.%5#,-%/#* ,* -'2(,1+#'-.#D#+#B* 7-* S2'1.,* +,-.(#N2.,* '14,-&,* %/+2-#*
'/'$'-.#*$#-#$#*4'(*2-%*.',(#%*D'-,$'-,/,&#+%*;#*78*#-.'1%*+,$'*S2%/#.V*,*
,&&'..,F* 1+'-%* 1.%.#+%* ,* #-* $,0#$'-.,* 6T211'(/F* >?WH9F* #-;#+%-;,-'* ;'//'*
+,-1'&2'-5'*4'(*/%*(#+'(+%*D2.2(%B***

,-+.+#$*!'+--/!$+&%*/0!
!"#$%&'()* 4('1244,-'* /%* +%4%+#.V* 4'(+'..#0%* ;#* 2-* %&'-.'* ;#* '1.(%(('*

4(,4(#'.V* ;#* ,&&'..#* ;%//'* /,(,* %44%('-5'* (#14'..,* %#* 1#1.'$#* ;#* (#D'(#$'-.,*
#-;,..#*;%#*$,0#$'-.#*4,11#N#/#*6T211'(/F*>?@M9B**

!'* %44%('-5'* ;#* S2%/#.VF* '1.'-1#,-'* '* D,($%* ,++24%-,* 4,1#5#,-#* ;'/*
+%$4,* 0#1#0,B* 7/* +%$4,* :* 2-%* +,--'11#,-'* +,-.#-2%* ;#* 4%(.#* %&&('&%N#/#* ,*
14'55'..%N#/#*#-*('&#,-#*';*:*;,.%.,*;#*+,-D#-#*#-.'(-#*6,&-#*4'55,*;'/*+%$4,*:*
1+,$4,-#N#/'* D#-,* %* 2-%* +'(.%* 1,&/#%* #-* 4%(.#* #-.'(-'* ,* '1.'(-'9* ';* '1.'(-#*
6N,(;#9B* L%(.#* ;'/* +%$4,* '* ;'//'* %44%('-5'* 1#* ;'/#$#.%-,* ('+#4(,+%$'-.'X* /'*
4%(.#* 1#* ;#1.#-&2,-,* 4'(* /'* %44%('-5'* +='* /'* (#'$4#,-,F* /'* %44%('-5'* 4'(* /'*
4%(.#*+='*,++24%-,B*7/*+%$4,*:*2-*1#1.'$%*;#*4,1#5#,-#*'*D,(-#1+'*2-*,(;#-'*
1.%N#/'* %//'* %44%('-5'B* 7* $,0#$'-.#* 1,-,* (%&&(244%N#/#* #-* +/%11#* +,-* 2-*
4(,4(#,* 1#1.'$%* ;#* +,,(;#-%.'* '* .(%1D,($%5#,-#B* Y&-#* +/%11'* :* %11,+#%.%* %/*
+%$4,* 6.(%1D,($%* #-* 1Z* #/* +%$4,9* '* +,,(;#-%.%* D2-5#,-%/$'-.'* +,-* /'*
%44%('-5'*6-'* #-;2+'* /%*12++'11#,-'*,* /%*0%(#%5#,-'9B*L'(*+#%1+2-%*+/%11'*;#*
$,0#$'-.#*1#* D,($%-,*1'(#'*;#*%44%('-5'*+='*,++24%-,* #-*12++'11#,-'*4%(.#*
;'/*+%$4,*$%-.'-'-;,*+,1.%-.#*,*0%(#%-;,*S2%/#.VF*'1.'-1#,-'*'*D,($%*$'-.('*
4%11%-,* /'*2-'*-'//'* %/.('B*[2#-;#F* /'* .(%1D,($%5#,-#*;'/* +%$4,*%11,+#%.'* %#*
$,0#$'-.#* =%--,* 1#&-#D#+%.,* 4'(* /"%&'-.'* ;#* .(%1D,($%5#,-#* ;'//'* %44%('-5'*
$,N#/#*#-*1Z*1.'11'*;%*+2#*'1.(%(('*/'*4(,4(#'.V*;'//",&&'..,*60';#*/%*\%N'//%*>*
#-* +2#* 1#* .(%/%1+#%* /%* /,+,$,5#,-'J* 4'(* 2-"'14,1#5#,-'* #-* (#D'(#$'-.,* %//%*
/'..'(%.2(%*#-*C,&-#.#0'*]#1#,-*+D(B*C%/^F*GH>G9X**

P'%<+#'-+'*P_*@*3*Q--,*G G@



\%N'//%*>*

78* ;'(#0%* /'* 12'* 4(,4(#'.V* ;%/* (%44,(.,* +,-* .%/#* 1.(2..2('B* `11%* -,-* :*
+,--'11%* +,-* /'* %44%('-5'* 4'(+'..#0'X* -,-* +":* +,-.#-2#.V* #-* N%1'* %//%* S2%/'*
'11%*#-.'&(#*,*+,-.(%1.#*S2%/#.VF*D,($%*'*'1.'-1#,-'*;'//'*%44%('-5'*+,$'*4%(.'*
;#*2-%*S2%/1#%1#*1'(#'*4,#+=Z*%$$'..'*0%(#%5#,-#*,/.('*#*/#$#.#*%$$'11#*;%*2-%*
1'(#'*S2%/1#%1#F*-,-*'11'-;,*+,,(;#-%.%*D2-5#,-%/$'-.'*%#*$,0#$'-.#*+='*-'*
#-;2+,-,*/'*.(%1D,($%5#,-#*1,&&#%+'-.#B*a*S2'1.%*#-0'+'*/%*+,-;#5#,-'*4'(*+2#*
%44%('-5'* ;#* $,;%/#.V* ;#0'(1'* 1#* #-.'&(%-,* +,$'* 4(,4(#'.V* ;#* 2-,* 1.'11,*
,&&'..,* ,* 2-* '((,('* 4'(+'..#0,* :* (#+,-,1+#2.,* .%/'* %..(%0'(1,* /'* %44%('-5'*
12++'11#0'*-'//%*1'(#'B*78*:*4'(U*2-"%44%('-5%3;#b*'*+,$'*.%/'*$,1.(%*4%(.#*'*
N,(;#F* S2#-;#* 4('1244,-'* 2-* +%$4,* +,-* 2-* ,(;#-%$'-.,* ;#* 4,1#5#,-#B* 7/*
+%$4,* ;#* 78* =%* &/#* 1.'11#* 4(#-+#4#* ;",(;#-'* ;'/* +%$4,* 0#1#0,F* S2#-;#* :*
#-+,$4%.#N#/'* +,-* '11,* %/.(#$'-.#* /,* 1.'11,* 0%/,('* ;#* 4,1#5#,-'* ;,0('NN'*
'11'('*(#4'.2.,*;2'*0,/.'*4'(*/%*4'(+'5#,-'*'*/"#$%&'()B*7/*+%$4,*;#*78*:*2-%*
D(%5#,-'* (#14'..,* %/* +%$4,* 0#1#0,* ;#* +2#* (#+,4('* D'-,$'-#+%$'-.'* 2-%*
('&#,-'B*C=#* #$$%&#-%* -,-* 0';'* %//,* 1.'11,* .'$4,*2-* S2%/+='* ,&&'..,* +='*
%44%('* -'//"%$N#'-.'* +#(+,1.%-.'B* 7/* (#+,4(#$'-.,* -,-* :* 2-%* 1,1.#.25#,-'* ;#*
2-"%44%('-5%* +,-* 2-c%/.(%F* +,$'* 4'(* 2-* ;#4#-.,* ,* 2-%* D,.,* %/* 4,1.,* ;'/*
1244,(.,F* -Z* :* 2-",++/21#,-'F* 4'(+=Z* 0#12%/#55%('* 78* (#+=#';'* +='* /%*
4'(+'5#,-'*;#* %/$'-,*2-%*4%(.'* ;'/* +%$4,* 1#* (#;2+%* %/*$#-#$,F* 0%/'* %* ;#('*
-,-*1#*;#1.#-&2%*4'(*2-"%44%('-5%*0#1#0%F*1'-5%*.2..%0#%*+='*10%-#1+%*;'/*.2..,*
,*+='*1#*#-.'((,$4%*/%*12%*+,--'11#,-'*+,-*#/*('1.,*0#1#N#/'*;'/*+%$4,B*<'*+,1^*
D,11'* 78* 1%('NN'* 2-"%//2+#-%5#,-'* ,* 2-* 1,&-,B* O%//"#-+,$4%.#N#/#.V* '* ;%/*
(#+,4(#$'-.,* 2-* %&'-.'* ;'(#0%* /%* +,1+#'-5%* ;#* #$$%&#-%('* '* 78* #/* 12,*
+%(%..'('* ;#* D#-5#,-'* -'/* 1'-1,* 1.('..,* ;#* -,-* '11'('* S2%/+,1%* %++'11#N#/'*
-'//"%$N#'-.'*+#(+,1.%-.'B*

!"#$%&'()*:*2-*(#D'(#$'-.,*#-.'-5#,-%/'*%*2-*,&&'..,*+='*%44%('*$%*-,-*
-'//"%$N#'-.'* #-* +2#* /"%&'-.'* 4'(+'4#1+'* '* %&#1+'B* 7-D%..#F* :* 4,11#N#/'*
#$$%&#-%('*6#9*2-*,&&'..,*4'(+'..#0,F*6##9*/,*1.'11,*,&&'..,*#-*78*;#0'(1'F*6###9*
;#0'(1#*,&&'..#*+,-*/'*1.'11'*4(,4(#'.V*#-*78*;#1&#2-.'B*O"%/.(%*4%(.'F*78*-,-*:*
#-;#4'-;'-.'*;%//",&&'..,*0#12%/#55%.,*+,$'*S2%-;,*/%*1.'11%*$%++=#%* #-*2-*
;#4#-.,*%44%('*+,$'*+,/,('*12//%*.'/%*,*4%(.'*;#*2-*,&&'..,B*78*:*2-*$,;,*;#*
D%(* %44%(#('* 2-* ,&&'..,* 4%(.'-;,* ;%* $%.'(#%/'* D'-,$'-#+,* 4#2..,1.,* +='*
2-"#$$%&#-'*+='*/,*(%DD#&2(#*/'..%*;%//%*$'-.'B*<#*+,-1#;'(#*/%*.%N'//%*G*68*d*
$,0#$'-.,J*L*d*4(,4(#'.V*,*4%(.'*4'(+'..#0%J*.*d*;2(%.%*.'$4,(%/'9B*

movimento coordinate trasformazione proprietà

occhi piano assi alto/

basso destra/

sinistra

traslazione 

ciclica centro/

periferia

distanza

testa/tronco cilindro finito 

illimitato 

destra/sinistra, 

delimitato alto 

basso 

traslazione, 

rotazione, 

dilatazione, 

rotazione + 

stiramento 

(deformazione)

similitudine, 

u n i t à , 

separazione, 

occlusione, 

inclinazione, 

chiusura
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