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1
 The terms ‘pedestal’ and ‘mask’ are not used consistently 

in the literature. In this paper we use the term pedestal to 

mean a mask that has the same spatial frequency, 

orientation, phase, size and stimulus duration as the target. 

According to this definition, the term ‘pedestal’ is 

applicable to all of the experimental conditions that we 

investigated. We also use ‘pedestal masking’, ‘masking 

function’ and other similar phrases to refer to the results 

from our experiments.   
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2
 We take a broad interpretation of the term ‘lesion’, and use 

it to mean any form of (gross) corruption applied to the 

model originally used for normal observers. 
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BD8&FHCEB98C)&)HA$%9GA8)$&@$%$0:&K0&YC$&8F&B@$&D$9I@B)&
9)& 78HLJ$7:& N0& YC$& D$9I@B& 9)& 78HLJ$7`& B@$& 8B@$%& 9)&
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="JH$)&8F& 9B)& F9\$7&A"%"G$B$%)'&"%$&")&7$)E%9L$7& 9C&
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?@$&"BB$CH"B8%&,)$B&B8&>&h&-&B8&"E@9$=$&%$")8C"LJ$&
E8GA"%9)8C)&LM&$M$0&%"9)$)&7$B$EB98C&B@%$)@8J7& 9C&
B@$& "FF$EB$7& $M$& "C7& )@9FB)& B@$& G8C8EHJ"%& "C7&
79E@8AB9E&G")#9CI& FHCEB98C)& F8%& B@"B& $M$&HAD"%7)&
"C7&B8&B@$&%9I@B:&?@$&79A&%$I98C)&F8%&L8B@&FHCEB98C)&
%$G"9C&9CB"EB'&"C7&B@$&)J8A$)&8F&B@$&HAA$%&%$I98C)&
%$G"9C&HCE@"CI$7:& &?@$&L9C8EHJ"%& FHCEB98C&9)&"J)8&
$J$="B$7'& "C7& )HA$%9GA8)$)& B@$& G8C8EHJ"%&
FHCEB98C&F8%&B@$&I887&$M$:&?@9)&L$@"=98H%&A%87HE$)&
8CJM& "& G"%I9C"J& A"))& F8%& K2& ,B@$& G8C8EHJ"%&
G")#9CI&9C&B@$&L"7&$M$&9)&A%8L"LJM&B88&EJ8)$&B8&B@"B&
9C&B@$&I887&$M$0&"&A"))&F8%&K-'&"C7&A8))9LJM&FA'&LHB&
F"9J)& L"7JM& 8C& K^& L$E"H)$& G8C8EHJ"%& F"E9J9B"B98C&
)H%=9=$)&9C&B@$&L"7&$M$:&&

&
_$& "J)8& E8C)97$%$7& BD8& 8B@$%& J8E"B98C)& F8%& B@$&
"BB$CH"B8%:& fJ"E9CI& 9B& "B& )B"I$& 2& 9)& $lH9="J$CB& B8&
"7<H)B9CI&B@$&)"BH%"B98C&E8C)B"CB'&E&9C&B@$&L"7&$M$:&
fJ"E9CI& 9B& "FB$%& )B"I$& 2& 9C=8J=$)& B%$"B9CI& FYI5XS& 9C&
UlH"B98C& 3& ")& B@$& 8HBAHB& 8F& )B"I$& 2& ,UlH"B98C& -0&
"C7&%$AJ"E9CI&B@$&F9%)B&B$%G&8C&B@$&%9I@B5@"C7&)97$&
8F& UlH"B98C& ^& D9B@& FDXS5XS& 9C& UlH"B98C& 3:& ?@$&
)B%$CIB@& 8F& "BB$CH"B98C& D")& "7<H)B$7& 9C& $"E@& 8F&
B@$)$& A8)9B98C)& B8& A%87HE$& "C& "GLJM8A9E& J8))& 8F&
)$C)9B9=9BM& 8F& "L8HB& 2-7!& "B& 7$B$EB98C& B@%$)@8J7'&
E8C)9)B$CB& D9B@& B@$& %$)HJB)& ,Q9I)& ^& "C7& 40:&
+8D$=$%'&9C&C$9B@$%&E")$&797&B@9)&9GA%8=$&G"BB$%)&
"I"9C)B&K2'&"C7&D@$C&B@$&"BB$CH"B8%&D")&"B&)B"I$&2&
9B&G"7$&G"BB$%)&D8%)$&"I"9C)B&K-:&jB&"J)8&G"7$&B@$&
)J8A$)& 8F& B@$& 79E@8AB9E& G")#9CI& FHCEB98C)&
HCH)H"JJM&)B$$A1&)J8A$&h&2:6-& F8%& B@$&I887&$M$& F8%&
"BB$CH"B8%&"B&)B"I$&2'&"C7&)J8A$&h&2:>4&F8%&B@$&L"7&
$M$&F8%&"BB$CH"B8%&"FB$%&)B"I$&2:&?@$)$&"%$&)B$$A$%&
B@"C& G8)B& 8F& B@$& $GA9%9E"J& 79E@8AB9E& G")#9CI&
FHCEB98C)& @$%$& ,?"LJ$& -0'& B@8HI@& 9C& B@$& )$E8C7&
E")$'& L%8"7JM& E8C)9)B$CB& D9B@& )8G$& 8F& B@$& %$)HJB)&
F%8G&+"%%"7&"C7&+$))&,2ee-0:&
&
Q8%& J"%I$&="JH$)&8F&>&"B&$9B@$%&8F& B@$)$&"JB$%C"B9=$&
A8)9B98C)& B@$& L9C8EHJ"%& FHCEB98C& D")& $J$="B$7&
"L8=$& B@$& G8C8EHJ"%& 8C$'& A%87HE9CI& bL9C8EHJ"%&
9C@9L9B98Cc:&SJB@8HI@&B@$%$&"%$&$GA9%9E"J&%$A8%B)&8F&
B@9)& A@$C8G$C8C& ,f"%7@"C& *& W9JE@%9)B'& 2ee-`&
+887&*&(8%%9)8C'&-..-0&B@9)&D")&C8B&)$$C&F8%&8H%&
8L)$%=$%)&@$%$& ,D9B@& B@$&A8))9LJ$&$\E$AB98C&8F& aR`&
Q9I& ^Q& *& 4Q0:& jC& )HG'& 8F& B@$& B@%$$& "BB$CH"B8%&
A8)9B98C)&E8C)97$%$7'&B@$&$"%JM&"BB$CH"B8%&J8E"B98C&
"E@9$=$7&B@$&L$)B&8=$%"JJ&%$)HJB):&
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&
SC8B@$%& E"C797"B$& G87$J& 8F& "GLJM8A9"& 9)& 8C$& 9C&
D@9E@&L9C8EHJ"%&)HGG"B98C&9)&"LJ"B$7'&J$"=9CI&B@$&
"GLJM8A9E& )M)B$G& D9B@& BD8& E@"CC$J)'& $"E@& D9B@&
G8C8EHJ"%& 7%9=$& LHB& )HL<$EB& B8& 9CB$%8EHJ"%&
)HAA%$))98C&,$:I:&($$)$&*&+$))'&-..60:& &_@$C&B@$&
BD85)B"I$&G87$J&9)&G879F9$7&B@9)&D"M'&B@$&%$)A8C)$&
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"C7& B@$%$& 9)& "& E8%%$)A8C79CI& $\A%$))98C& F8%& B@$&
%9I@B& $M$:& _$& "J)8& 9C)$%B& "C& "BB$CH"B8%& 9C& B@$&
"GLJM8A9E& $M$& ,)$$& A%$=98H)& )$EB98C0t"%L9B%"%9JM&
7$)9IC"B$7& B@$& J$FB& $M$t)8& B@"B& B@$& 8HBAHB& 8F&
$lH"B98C&3&F8%G)&B@$&9CAHB&,FH0&B8&$lH"B98C&>:&?@$&
F9C"J&G87$J&%$)A8C)$&9)&7$B$%G9C$7&LM&B@$&E@"CC$J&
D9B@& B@$& J"%I$)B& 8HBAHB& ,"& A$"#5A9E#$%& 8%& (Su&
8A$%"B8%0'&)HE@&B@"B'&
&
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&
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"C7& 9B)& L$@"=98H%& 9C& Q9IH%$& eN:& d8B& )H%A%9)9CIJM'&
D@$C& L9C8EHJ"%& )HGG"B98C& 9)& %$G8=$7& F%8G& B@$&
G87$J& B@$%$& 9)&C8&L$C$F9B&8F& BD8&$M$)&8=$%&8C$&"B&
B@%$)@8J7:& jC& F"EB'& 9CB$%8EHJ"%& )HAA%$))98C& G$"C)&
B@"B& B@$& L9C8EHJ"%& FHCEB98C& ,)lH"%$)0& 9)& $J$="B$7&
)J9I@BJM&"L8=$&B@$&G8C8EHJ"%&FHCEB98C&F8%&B@$&I887&
$M$& ,8A$C& E9%EJ$)0:& ?@9)& 8FF$%)& "C8B@$%& AJ"H)9LJ$&
"%E@9B$EBH%$& F8%& L9C8EHJ"%& 9C@9L9B98C& ,+887& *&
(8%%9)8C'& -..-`& f"%7@"C& *& W9JE@%9)B'& 2ee-0& LHB&
78$)& C8B& 7$)E%9L$& B@$& "GLJM8A9E& 8L)$%=$%)& @$%$'&
F"9J9CI& "I"9C)B& K-'& K^& "C7& FA:& QH%B@$%G8%$'& B@$&
G87$J& A"))$)& 8CJM& G"%I9C"JJM& "I"9C)B& K2& ,B@$&
HAA$%& J9GL)& 8F& B@$& G8C8EHJ"%& G")#9CI& FHCEB98C)&
"%$&B88&EJ8)$&B8I$B@$%0:&
&
S& FH%B@$%& A8))9LJ$& A%8LJ$G& "%$"& F8%& B@9)&G87$J& 9)&
D9B@&79E@8AB9E&G")#9CI:&S)&7$)E%9L$7& 9C&)$EB98C&^'&
9B&D")& 79FF9EHJB& B8& )HGG"%9)$& B@9)& A@$C8G$C8C& 9C&
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"AA$"%)& B8& "))$%B& 9B)& 9CFJH$CE$& B88& )88C& ,E8GA"%$&
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)8&)B%8CI&9C&B@9)&G87$J&9)&L$E"H)$&B@$&B$)B&$M$&GH)B&
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&
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)$BB9CI&B@$&D$9I@B&8F&9CB$%8EHJ"%&)HAA%$))98C&,!&9C&
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S)& "L8=$'& "C& "BB$CH"B8%& 9)& 9CEJH7$7& )8& B@"B& B@$&
8HBAHB& 8F& $lH"B98C& 3& F8%G)& B@$& 9CAHB& ,FH0& B8&
$lH"B98C&e'&"C7&B@$&F9C"J&8HBAHB&9)&7$B$%G9C$7&LM&"&
(Su&8A$%"B98C&"E%8))&$M$)&,$lH"B98C&/0:&
&
?@9)&=$%)98C&8F&B@$&G87$J&@")&$CB9%$JM&9C7$A$C7$CB&
G8C8EHJ"%& E@"CC$J)1& $\E9B"B8%M& "C7& 9C@9L9B8%M&
L9C8EHJ"%& 9CB$%"EB98C)& @"=$& L8B@& L$$C& %$G8=$7&
,)$$&Q9IH%$&e!0:&?@9)&%$7HE$)&79E@8AB9E&G")#9CI&B8&
G8%$&"AA%8A%9"B$&J$=$J)&,Q9IH%$&eN0&"C7&E8%%$EBJM&
A%$79EB)& B@$& )HA$%A8)9B98C& 8F& L9C8EHJ"%& "C7&
G8C8EHJ"%& ,I887&$M$0& FHCEB98C)& ,)8& 9B&A"))$)&K-0:&
+8D$=$%'& B@9)& G87$J& 9)& G"%I9C"J& D9B@& K2& ,")&
"L8=$0'& "C7& F"9J)& K^& "C7& FA& L$E"H)$& G8C8EHJ"%&
F"E9J9B"B98C&)H%=9=$)&9C&B@$&L"7&$M$'&"C7&B@$%$&9)&C8&
79E@8AB9E&F"E9J9B"B98C:&
&
jC& "& F9C"J& "BB$GAB& B8& )"J="I$& B@$&I$C$%"J& 97$"& B@"B&
L9C8EHJ"%& )HGG"B98C& 9)& "LJ"B$7'&D$& B%9$7& "C8B@$%&
=$%)98C&9C&D@9E@&D$&G879F9$7&B@$&8HBAHB&)B"I$&,Q9I&
eK0:& ?@$& 8L)$%=$%& D")& "))HG$7& B8& G8C9B8%& 8CJM&
B@$& $M$& E8CB"9C9CI& B@$& B$)B& ,9:$:& $B6<B6& h& *(#<H& 8%&
$B6<B6& h& *(#<''& ")& "AA%8A%9"B$0& "C7& 9CB$%8EHJ"%&
)HAA%$))98C& %$G"9C$7& 9CB"EB'& L$E"H)$& D9B@8HB& 9B&
B@$%$& E8HJ7& L$& C8& 79E@8AB9E& G")#9CI:& (87$J&
L$@"=98H%& 9)& )@8DC& 9C& Q9I& eQ:& YC$& A%8LJ$G& D9B@&
B@9)&G87$J&9)&B@"B&B@$&)J8A$&8F&79E@8AB9E&G")#9CI&9)&
"%IH"LJM& B88& )@"JJ8D& ,s.:30'& L$E"H)$& B@$& C8%G"J&
7H"J& E8CB%9LHB98C& 8F& 79E@8AB9E& G")#9CI& @")& L$$C&
%$G8=$7& ,($$)$& *& +$))'& -..6`& !"#$%& *& ($$)$'&
-..>0:& !HB& 9C& "CM& E")$'& 9B& F"9J)& "I"9C)B& B@$&
F"E9J9B"B98C&E%9B$%9"&8F&L8B@&K^&"C7&FA:&&

&



!"#$%&'&($$)$&*&+$))&,-../0&!"#"$%&'(#()*+,'&!"1&23-45236.&
78912.:2.23;<:=9)%$):-../:.6:.2>&

&

?@9)&A8)B5A%9CB&=$%)98C&D")&E%$"B$7&F8%&8A$C&"EE$))&79))$G9C"B98C&B@%8HI@&9C)B9BHB98C"J&%$A8)9B8%9$):&

&
Q9IH%$& e1& S%E@9B$EBH%$)& ,S& 5& K0& "C7& L$@"=98H%)& ,N& 5& Q0& 8F& G87$J)& D9B@& "C& "GLJM8A9E& "BB$CH"B8%& "C7& C8& L9C8EHJ"%&
E8C=$%I$CE$'&D9B@&,S'&K'&N'&Q0&"C7&D9B@8HB&,!'&U0&9CB$%8EHJ"%&)HAA%$))98C:&f"%"G$B$%)1&7&h&.:-2'&E&h&2:-.'&>&h&-&F8%&"JJ&A"C$J):&&&
&
Q9C"JJM'& D$& C8B$& B@"B& B@$& "L)$CE$& 8F& L9C8EHJ"%&
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G$"C)& B@"B& B@$M& E"CC8B& A%87HE$& L9C8EHJ"%&
)HGG"B98C&"B&B@%$)@8J7'&$=$C&D@$C&B@$&G8C8EHJ"%&
E8CB%")B)& "%$& C8%G"J9]$7& B8& $"E@& $M$c)& )$C)9B9=9BM&
,)$$& )$EB98C& 2:^0:& jC& 8H%& E8GA"C98C& A"A$%& ,!"#$%&
(6& ).'& -..>L0'& @8D$=$%'& D$& )@8D& B@"B& B@9)& 78$)&
@"AA$C& F8%& "& I%8HA& 8F& C9C$& "GLJM8A$)& ,9CEJH79CI&
)9\&8F&B@8)$&@$%$0&"C7&B@%$$&C8%G"J&8L)$%=$%)&D9B@&
"C& dN& F9JB$%& 9C& F%8CB& 8F& 8C$& $M$:& ?@9)& G"#$)& B@$&
"%E@9B$EBH%$)&9C&Q9IH%$&e&"JJ&B@$&G8%$&HCJ9#$JM&")&"&
I$C$%"J&)E@$G$:&
#

A4;4A&I$"#(&-$2(.&
&
?@$&,$"%JM0&"BB$CH"B8%&G87$J&,Q9I&/'&)$EB98C&6:-:-0&
E"ABH%$)& G"CM& 8F& B@$& 9GA8%B"CB& F$"BH%$)& 8F& 8H%&
%$)HJB):&&+8D$=$%'&)$=$%"J&)HLBJ$&"GLJM8A9E&$FF$EB)&
"%$& G9))$7'& G8)B& C8B"LJM'& B@$& %$7HEB98C& 8F&
G8C8EHJ"%& F"E9J9B"B98C& 9C& B@$& "GLJM8A9E& $M$& ,K^0'&
"C7& "&G"%#$7& )$A"%"B98C& L$BD$$C& B@$&G8C8EHJ"%&
79AA$%& @"C7J$):&_$&C8D&"EE8HCB& F8%& B@$)$& $FF$EB)&
LM& 9C<$EB9CI& C89)$& 9CB8& B@$& "GLJM8A9E& $M$& 8F& B@$&
"BB$CH"B8%& G87$J:& YC& "& B%9"J5LM5B%9"J& L")9)'& B@9)&
bLJH%)c& B@$& J8E"B98C& 8F& B@$& 79A'& G"#9CI& 9B& L%8"7$%&
"C7& )@"JJ8D$%:&_$& 9GAJ$G$CB$7& B@9)& b$"%JMc& C89)$&
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 Strictly speaking, this implementation of additive noise is 

signal dependent because the half-wave rectification 

decreases the effective variance of signal plus noise at very 

low signals. When the signal is twice the standard deviation 

of the additive noise or above, the variance is essentially 

independent of signal strength. 
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