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Computa t i o n Matters :  A n Analo g V i e w o f  Visio n 

Rober t  S .  Stufflebea m 
Philosophy-Neuroscience-Psycholog y Progra m 

Washingto a University ,  Canqn u Bo x 107 3 
One Brooking s Dr. .  St .  Louis ,  M O 63130489 9 

r o b 9 t w l n e a r t h . w u a t l . e d u 

I n t roduc t i o n 

My purpose for this paper is to show that although the 
brai n i s a  computationa l  device ,  naturalisti c explanation s o f 
it s  processin g d o no t  requir e a  stron g commitmen t  t o 
interna l  representations .  Asid e fro m resolvin g question s o f 
ontology ,  th e followin g consideratio n motivate s thi s 
project :  providin g a  plausibl e computationa l  framewor k 
fro m whic h t o mechaiiisticl y explai n ho w th e mind/brai n 
works ,  ye t  tha t  i s consisten t  wit h a  situate d actio n approac h 
t o cognition .  Th e typ e erf '  cognitiv e processin g o f  concer n 
her e i s vision . 

Computationalism 

Computationalism is the view that a computational 
framewor k i s essentia l  t o explai n th e working s o f  intelligen t 
systems .  Notwithstandin g th e widesprea d notio n o f 
synonym y betwee n 'computation '  an d 'symbolic-digita l 
computation* .  igncMin g hybrids ,  ther e ar e tw o computationa l 
paradigms :  symbolic ,  digital ,  rule-following ,  discret e 
processin g [classicis t  computation ]  an d nonsymbolic , 
analog ,  rule-governed ,  continuou s processin g [connectionis t 
PDP-styl e computation] . 

A "computati(Mia l  system "  i s a  system/devic e whos e 
behavio r  ca n b e interprete d a s satisfyin g som e functio n 
(Churchlan d &  Sejnowski ,  1992) .  Sinc e ever y syste m 
implement s som e function ,  th e mind/brain ,  unsurprisingly , 
i s a  computationa l  system . 

Sinc e interna l  representation s ar e sai d t o flgure  i n bot h 
type s o f  computationa l  processing ,  i s th e statu s o f  interna l 
representation s i n explanaticm s o i  th e mind/brai n assured ? 
No.  Althoug h symbolic-digita l  computatio n require s a 
mediu m o f  interna l  representations,  I  provid e conceptua l  an d 
empirica l  reason s io t  thinkin g tha t  brain s ar e no t  classicis t 
devices .  Fo r  example ,  th e brai n doe s no t  [an d nee d not ] 
maintai n a  3- D representatio n tha t  correspond s detail-by -
detai l  t o th e extra-menta l  worid .  fo r  th e "worl d itsel f  i s 
highl y stabl e an d convenientl y  'ou t  there '  t o b e sample d an d 
resampled "  (Churchland ,  Ramachandra n &  Sejnowski ,  1994 , 
p.  36 ;  Douglas ,  Mahowal d &  Mead ,  1995 ;  Va n Esse n & 
Anderson ,  1994) .  I n addition ,  th e nonmodula r  organizatio n 
of  th e brai n an d th e unencapsulate d flo w o f  visua l 
informatio n als o clas h wit h th e symbolic-digita l  vie w 
(Knudse n &  Brainard ,  1995 ;  V a n Essen .  Anderso n & 
Olshausen ,  1994) . 

T h e n o n s y m b o l i c - a n a l o g v i e w o f  visio n 

1 argue that brains are nonsymbolic-analog computadonal 
devices .  Drawin g upo n m y analysi s i n (Stufflebeam .  1995 ) 
regardin g th e individuatic m o f  representation s an d th e rd e 
and statu s o f  'distribute d representations '  i n explanation s o f 
PDP,  I  argu e tha t  distribute d pattern s o f  activatio n ar e no t 
"internal "  representations .  Rather ,  the y ar e extrinsi c ones : 
among othe r  failings ,  thei r  statu s a s representation s depend s 
on th e [mere ]  ac t  o S interpretation/description .  Thoug h a 
computationa l  framewoi k demand s a  "medium "  fo r  th e 
input-to-outpu t  transformations ,  I  sho w tha t  computationa l 
description s neithe r  licens e no r  requir e a  [strong ]  commit -
ment  t o interna l  representations  (cf .  Fodor ,  1975) .  An d i f 
thi s nonsymbolic-analo g approac h t o visio n scale s u p t o a 
scientifi c  understandin g o f  higher-orde r  cognition ,  the n th e 
need fo r  interna l  representations  i n explanation s o f  cognitiv e 
processin g i s minimal . 
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