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W h at  d o Visua l  Modu le s d o ? 

Pete r  Lenni e 
Departmen t  o f  Brai n an d Cognitiv e Science s an d th e Cente r  fo r  Visua l  Scienc e 

Universit y o f  Rocheste r 
Rochester .  N Y 1462 7 

p l @ c v s . r o c h e s t e r . e d u 

The visua l  syste m ha s a  paralle l  organization ,  eviden t  a t 
ever y stag e o f  signa l  transmissio n fro m th e retin a 
onwards .  Th e paralle l  pathway s tha t  originat e i n th e retin a 
remai n distinc t  unti l  the y reac h primar y visua l  cortex , 
wher e thei r  separat e identitie s ar e submerge d i n a  n e w 
syste m o f  parallel ,  bu t  interconnected ,  pathway s tha t 
contai n a  hierarch y o f  modules . 

Althoug h th e genera l  benefit s o f  paralle l  an d 
hierarchica l  organizatio n i n th e visua l  syste m ar e easil y 
understood ,  i t  ha s no t  bee n eas y t o discer n th e functio n o f 
th e modules .  A  widel y hel d vie w i s tha t  i n extraslriat e 
corte x th e differen t  visua l  module s analyz e differen t 
fundamenta l  dimension s o f  variatio n i n th e imag e (cortica l 
area s V 4 an d M T bein g notabl e examples ,  associate d wit h 
th e analysi s o f  colo r  an d movement ,  respectively) ,  wit h 
th e outcome s o f  thes e analyse s bein g late r  brough t 
togethe r  t o provid e a  coheren t  an d comprehensiv e 
representatio n o f  th e visua l  world .  Thi s genera l 
conceptio n leave s unanswere d suc h question s a s w h y d o 
we nee d s o m a n y visua l  modules ;  wha t  i s don e a t  eac h 
leve l  i n th e hierarchy ;  h o w ar e th e outcome s o f  th e 
differen t  analyse s brough t  together ? 

I  shal l  argu e tha t  th e visua l  syste m doe s no t  wor k i n 
th e wa y outline d above .  Rathe r  tha n undertakin g multipl e 
relativel y independen t  analyse s o f  th e imag e fro m whic h i t 
assemble s a  unifie d representatio n tha t  ca n b e interrogate d 
abou t  th e wha t  an d wher e o f  th e world ,  corte x i s organize d 
so tha t  perceptuall y relevan t  informatio n ca n b e recovere d 
at  ever y leve l  i n th e hierarchy ,  tha t  informatio n use d fo r 
decision s a t  on e leve l  i s  no t  passe d o n t o th e nex t  level , 
and ,  wit h on e rathe r  specia l  exception ,  throug h al l  stage s 
of  analysi s al l  dimension s alon g whic h th e imag e i s 
analyze d remai n intimatel y couple d i n a  retinotopi c map . 
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