
May We Have Your Attention:

Analysis of a Selective Attention

Task

:&6%#!;)&6-#<-4*=!>%1)<!;%41)?/2"=
@%#6%&&!A--4

Overview

• !"#"$%&&'!()*#"+",-!.*-#+/

• 0-&-1+",-!%++-#+")#!+%/2

• 3%/2!%#%&'/"/

• ()#+4)&&-4!/+451+54-!%#6!-,)&5+")#

• .*-#+!7-48)4$%#1-

• 09%7"#*!-,)&5+")#

Minimally Cognitive Agents

• B)15/!)#!+9-
/"$7&-/+
<-9%,")54!+9%+
4%"/-/!"//5-/!)8
*-#5"#-
1)*#"+",-!"#+-4-/+

The selective attention task

• .*-#+!9%/!)#-!6-*4--
)8!84--6)$!%#6!$5/+
1%+19!+?)!8%&&"#*
)<C-1+/

• 39-!)<C-1+/D/7--6/
%#6!+4%C-1+)4"-/!%4-
4%#6)$!<5+
1)#/+4%"#-6!+)!$%2-
<)+9!1%+19%<&-

Task breakdown

• E"88-4-#+!7%4%$-+-4/!$%2-!6"88-4-#+!6-$%#6/!)8!+9-
%*-#+=!"#1&56"#*!%!1)$<"#%+")#!)8F

GH<C-1+!/-&-1+")#

GH<C-1+!7-4$%#-#1-

G09)4+I+-4$!$-$)4'

Controller structure



Evolution of catching

• .&&!#-54%&!#-+?)42!7%4%$-+-4/!-,)&,-6

• ()#/+4%"#-6!+)!<"&%+-4%&!/'$$-+4'

• J"$"+-6!+4"%&!/-+

• K-?!+4"%&/!%66-6!?9-#!7-48)4$%#1-!"/
*))6!)#!-L"/+"#*!/-+

• 34"%&/!1)I-,)&,-!?"+9!+9-!%*-#+!+)
19%&&-#*-!"+

Reactive behaviour

A decision problem A problem requiring memory

The most robust generaliser

• H,-4%&&!1%+19!4%+-!MMN

• 0+4"2"#*!/7-1"8"1!6-8"1"+F!1%+19!4%+-!)8!OPN
"#!%!/5</-+!)8!+4"%&/

• Q#8-44-6!9-54"/+"1F!8)&&)?!+9-!1&)/-4!)<C-1+
?9-#!%!6-1"/")#!$5/+!<-!$%6-

Weakness of the best agent
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A very specific deficit Distribution of trials
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These trials are tractable A general deficit
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Identifying ‘cheating’ agents

• H#!%#'!*",-#!+4"%&!+'7-!"+!"/!7)//"<&-!+)
7-48)4$!?-&&!?"+9)5+!6)"#*!%#'+9"#*!+9%+
1)5&6!<-!6-/14"<-6!%/!1)*#"+",-

• A5+!4)<5/+!<-9%,")54!4-R5"4-/!8&-L"<"&"+'

Network size vs performance



Shaping evolution

• E"88-4-#+!+4"%&!+'7-/
4-R5"4-!6"88-4-#+
/+4%+-*"-/

• K)+!%&&!+4"%&!+'7-/!%4-
74-/-#+-6!"#!-,)&5+")#

• B)41"#*!%!7%4+"15&%4
+'7-!+)!<-!74-/-#+-6
"$74),-/!7-48)4$%#1-
)#!"+ Original

protocol

New

protocol

Conclusions

• :,-#!/519!%#!%77%4-#+&'!/"$7&-!74)<&-$
9%/!%!4"19!/5</+451+54-

• S#6-4/+%#6"#*!+9-!/5</+451+54-!"/
-//-#+"%&!+)!"#+-474-+!%*-#+/D7-48)4$%#1-

• 39"/!+%/2!74)651-/!%!?"6-!4%#*-!)8
/+4%+-*"-/!-,-#!?"+9!%!/"$7&-!1)#+4)&
%419"+-1+54-


