
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
Representation Revisited: Lessons Learned from Artificial Life

Permalink
https://escholarship.org/uc/item/6354j8p5

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 20(0)

Author
Cowart, Monica R.

Publication Date
1998
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/6354j8p5
https://escholarship.org
http://www.cdlib.org/


R e p r e s e n t a t i o n Revis i ted :  L e s s o n s L e a r n e d f r o m Artificia l  Li f e 

Monic a R .  Cowar t  (mrcowart@facstaff.wisc.edu ) 
Departmen t  o f  Philosophy ;  60 0 Nort h Par k Stree t 

Madison ,  WI  5370 6 US A 

Cognitiv e scientist s hav e lon g assume d th e existenc e o f 
representation s t o mak e sens e o f  th e comple x behavior s o f 
organisms .  Thi s widel y hel d presupposition ,  characterize d 
as th e traditiona l  representationalis t  view ,  state s tha t  th e 
externa l  worl d ha s pre-existin g characteristic s tha t  a n or -

ganism' s cognitiv e syste m accuratel y recover s throug h th e 
means o f  a  representation .  I n respons e t o thi s receive d view , 
Rodney Brook s advance s th e radica l  thesi s tha t  representa -
tion s ar e no t  necessar y fo r  cognitio n (1991) .  H e base s thi s 
clai m o n th e recen t  successes ,  attribute d t o th e Artificia l 
Lif e researc h progra m (hereafte r  AL) ,  whic h demonstrat e 
tha t  complexl y behavin g system s ca n b e constructe d from 
simpl e processe s tha t  interac t  locall y withou t  eithe r  a  centra l 
processo r  o r  representations .  Thes e system s deviat e from 
th e standar d computationa l  mode l  o f  cognitio n i n tw o ke y 
respects :  1 )  th e occurrenc e o f  th e desire d behavio r  result s 
from  th e developmen t  o f  emergen t  properties ,  instea d o f 
dependenc e o n a  centra l  processo r  issuin g directive s an d 2 ) 
th e system' s interactio n wit h it s surrounding s i s a  resul t  o f 
unmediate d detectio n o f  environmenta l  cues ,  rathe r  tha n th e 
creatio n o f  a  mode l  o f  th e environment .  Thes e principle s 
enabl e th e creatio n o f  organism s whic h utiliz e loca l  cue s t o 
generat e comple x behavio r  unaide d b y representation . 

Yet ,  som e cognitiv e scientist s argu e tha t  th e preliminar y 
successe s i n A L d o no t  warran t  a  reconceptio n o f  min d a s 
non-representational .  Mos t  notably ,  Ki m Stereln y criticize s 
AL successe s fo r  dependin g to o heavil y o n agen t  neutra l  o r 
agent  friendly  environment s wher e representatio n requirin g 
feature s ar e absen t  (1997) .  Sterelne y contend s tha t  evolutio n 
mandate s th e existenc e o f  representation s i f  organism s ar e 
t o surviv e i n hostil e environment s wher e reactio n tim e an d 
perceptua l  constanc y capacitie s ar e key . 

I  argu e tha t  Sterelney' s criticis m o f  A L assume s par t  o f 
th e traditiona l  representationalis t  mode l  o f  cognitio n wher e 
an organis m utilize s a n informatio n processin g mode l  t o 
perceiv e X  i n th e worl d (th e input) ,  generat e a  representa -
tio n o f  X ,  an d determin e a  behavio r  t o execut e i n respons e 
t o X  (th e output )  (Varela ,  Thompson ,  &  Rosch ,  1991) .  Suc h 
an accoun t  presuppose s tha t  th e organis m mus t  creat e a 
model  o r  ma p o f  it s surrounding s which ,  onc e processed , 
enable s i t  t o reac t  appropriatel y i n it s environment .  Conse -
quently ,  ever y interactio n withi n th e environment ,  rangin g 
from  finding  foo d t o avoidin g prey ,  i s merel y a  ne w "prob -
lem "  tha t  th e organis m solve s b y appealin g t o a  representa -
tion .  Th e representatio n the n enable s th e proble m spac e t o 
be adequatel y define d s o tha t  th e appropriat e outpu t  behav -
io r  ca n b e calculated .  Sterelne y grant s tha t  A L successes , 
utilizin g a  subsumptio n architecture ,  hav e produce d com -
ple x behavio r  unaide d b y representation .  However ,  h e 

claim s tha t  th e succes s o f  thes e project s i s th e fiinction  o f 
th e fac t  tha t  th e induce d behavior s occurre d i n eithe r  agen t 
neutra l  o r  cooperativ e environment .  Sterelne y the n denie s 
tha t  subsumptio n architecture s ar e capabl e o f  enablin g a n 
organis m t o successfull y navigat e i n hostil e environments . 
Hi s ide a her e i s tha t  mer e detectio n i s no t  enoug h t o "d o th e 
job "  o f  provokin g successfu l  behavior s i n hostil e environ -
ments .  Thus ,  representatio n i s a n ineliminabl e par t  o f  an y 
cognitiv e mode l  capabl e o f  explainin g ho w a n organis m ca n 
surviv e unfriendl y circumstances . 

I  argu e tha t  Sterelne y return s t o hi s representationalis t 
root s befor e adequatel y examinin g th e possibilitie s o f  th e 
AL program .  I n particular ,  th e enactive/embodie d mode l  o f 
cognitio n advance d b y Varel a et .  al .  demonstrate s tha t  it' s a 

mistak e t o characteriz e A L behavior s a s involvin g mer e 
detectio n (1991) .  Accordin g t o thi s model ,  organism s don' t 
reac t  t o a  perceiver-independen t  world .  Rather ,  th e organ -
is m an d it s loca l  environment ,  friendly  o r  unfriendly ,  co -
evolv e s o tha t  mutua l  specificatio n occurs .  Thi s pictur e re -
place s adaptatio n wit h th e comple x notio n o f  structura l  cou -
plin g betwee n loca l  habita t  an d organism .  Thus ,  th e curren t 
statu s o f  th e environmen t  an d th e organis m resul t  from  thei r 
influenc e o n on e another .  I n effect ,  th e histor y o f  th e or -
ganism' s sensorimoto r  capacitie s determin e ho w i t 
views/interact s i n th e worl d an d th e structur e o f  th e worl d 
jointl y determine s th e wa y thes e sensorimoto r  capacitie s ac t 
upon it .  Thi s typ e o f  mutua l  specificatio n doe s no t  dra w it s 
explanator y powe r  from  representation .  Representatio n i s 
not  needed ,  eve n i n hostil e environments ,  sinc e th e organ -
is m ha s co-evolve d t o detec t  th e loca l  cue s o f  th e othe r  or -
ganism s existin g withi n it s environment .  Suc h detectio n 
result s i n variou s "copin g strategies "  an d th e one s tha t  wor k 
wil l  appea r  i n subsequen t  generations .  Thes e "strategies " 
develo p a s a  resul t  o f  th e clos e couplin g o f  organis m wit h 
it s environment .  Moreover ,  thes e strategie s ar e s o finely 
tune d t o th e specific s o f  th e organis m an d it s histor y withi n 
it s loca l  habita t  tha t  th e sam e predictiv e succes s ca n no t  b e 
assumed i f  th e organis m wer e place d i n a  differen t  envi -
ronment .  Thus ,  th e enactiv e mode l  explain s ho w organism s 
can exis t  i n hostil e environment s unaide d b y representation . 
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